[image: image1.jpg]@* The Centre for Sustainable Design




The ‘state of the art’ in eco-design in the Japanese electronics sector

Final report

1st November 2002



Contents








Page

Executive summary







1


1 INTRODUCTION






4

1.1 Background







4

1.2 Objectives







5

1.3 Target organisations






5

1.4 Content of the report






5

2 ECONOMIC, POLICY AND LEGISLATIVE DEVELOPMENTS

6

2.1 The Japanese economy





6

2.2 Research and development 





6

2.3 Development of policy and legislation




7

2.4 Other initiatives






10

3 COMPANY RESPONSES





13

3.1 Introduction







13

3.2 Strategies and action plans





13

3.3 Organisational integration





14

3.4 Knowledge and learning





15

3.5 Use of eco-design tools





15

3.6 Green procurement and supply chain management


16

3.7 Environmental accounting and performance



18

3.8 Design, manufacturing, materials and recycling


18

3.9 Markets and marketing





18


3.10 Communications and reporting




19

4 DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS

20

4.1 Analysis and conclusions





20

4.2 Recommendations






23

ANNEX 1: Company initiatives






24

ANNEX 2: Discussion questions and notes




31
ANNEX 3: References







41

ANNEX 4: The Mission team






42

Executive summary

During July 8-12 2002 a mission to Japan was undertaken to investigate the ‘state of the art’ of eco-design in the Japanese electronics sector. The mission was sponsored by the Department of Trade and Industry (DTI), with support from the British Embassy (Tokyo) and the Production Engineering Research Association (PERA). The team for the mission consisted of representatives from The Centre for Sustainable Design (at the Surrey Institute of Art & Design, University College), Brunel University, Fujitsu Services (UK), the Design Council and Crawford Hansford & Kimber. On 8th July, the mission made a presentation at the British Embassy in Tokyo to over fifty companies and other organisations. Visits were then organised to the following organisations:  Matsushita Electric (National Panasonic), NEC, Mitsubishi Electric, Sony, Ricoh, Hitachi, IBM, University of Tokyo, Ministry of Economy Trade & Industry (METI) and Japan Industrial Design Promotion Organisation (JIDPO). 

Key findings

The environment an R&D priority

Japan is going through significant economic and societal change. In spite of economic difficulties R&D continues to be regarded as essential for business and national competitiveness:

· Japanese companies and the government place more of an emphasis on R&D compared to the UK

· Industry leads R&D with 80% of spend

· Environment is one of the four key R&D priorities in the government-funded science and technology (S&T) plan

· In the past it was not normal for universities to collaborate with business but this is beginning to change and there have been some joint projects in the area of eco-design.

Development of a ‘Recycling Oriented Economic System’ – policies and new legislation

Japan has been developing a legislative structure geared towards 3Rs (reduce, reuse, recycle); with the emphasis moving to the ‘front of pipe’ or preventative, rather than ‘end of pipe ‘solutions to its waste problem (it has a severe landfill shortage). It has been moving from a focus on hazardous substances to new phases of greening, especially in the home appliance and electronic sectors:
-
Phase 1: Elimination of hazardous chemical substances

-
Phase 2: Recycling 

· Phase 3: Green new product development

· Since 2000 various laws relating to waste management and recycling have been enacted, or amended. These fall under four main categories:

-
Basic framework laws

-
Laws for proper waste management and recycling, including the Law for the Promotion and Effective Utilisation of Resources (LPEUR) which promotes 3Rs

-
Laws for promoting specific waste recycling eg the Home Appliances Recycling Law (HARL)
-
A law for promoting greater utilisation of recycled materials: The Green Purchasing Law requires  government bodies to take a lead in procuring environmentally friendly products and materials.

· From an electronic perspective the initial focus of legislation has been on household appliance sector followed by office equipment

· The Home Appliances Recycling Law (HARL) seems to have been implemented relatively smoothly due to the existence of the ‘law abiding’ society

· The implementation of the Green Purchasing Law (GPL) covering public procurement seems to be providing an impetus to the integration of environmental considerations into design engineering and therefore to development of greener products.

Responses by companies

Japanese companies, especially the larger firms, appear to have responded positively to the new policy, legislative and business framework:
· There seems to acknowledgement by companies that improved environmental performance is part of a firm’s responsibility. There is also recognition of the mutual benefits of eco-efficiency (environment and economy)

· A number of companies visited have been establishing ‘end of pipe’ environmental technology businesses. There has been substantial investment and development of home appliances and office equipment recycling infrastructure

· Japanese companies in these sectors are placing more focus on green new product development with many of the companies visited having challenging goals over the next 5-10 years

· There are voluntary 3R initiatives for personal computers (PCs) for business use and photocopiers

· A range of green procurement initiatives have been implemented

· There seems to be considerable use of lifecycle assessment (LCA); however, the weaknesses of LCA do not seem to be acknowledged

· There is evidence of broader product-related environmental information systems incorporating data on materials, chemical, energy and packaging

· A standardised approach to environmental accounting appears to be evolving which is communicated in many corporate environmental reports. Environmental cost categories were defined by the Ministry of Environment in the late nineties

· Communications of product-related environment attributes seems to be increasing e.g. Type II labels; with possibly a push to increase the influence of Type III labels (LCA backed environmental information)

· Research into eco-services is in its initial stages which mirrors the rest of the world.

Key gaps

A number of gaps were noted in relation to best practice:

· There was little evidence of environmental considerations being incorporated into the idea generation phase of product development. Most activity focused on continuous improvement while eco(re)design focused on design for recycling, remanufacturing and dismantlability

· There appears to be little involvement of marketing personnel in green product development and little involvement of product or industrial designers in eco-design. The key participation seems to be from design engineers

· Plastics recycling technologies have not been perfected

· As yet, there was no detailed information on the recycling of office equipment, mobile phones and other household appliances (which are not specified by HARL)

· There appears to be no research on environment or broader sustainability issues in business schools.

Future developments

A number of observations can be made about future developments:

· There appears to be a learning curve developing in terms of recycling of home appliances and office equipment in Japan

· Japanese companies are likely to start looking at developing recycling infrastructure in Europe following the recent passing of the Waste Electrical and Electronic Equipment (WEEE) Directive on 11th October 2002

· Matsushita’s Eco Technology Centre provides a very interesting model for the development of more multi-faceted recycling facilities

· There seems to be a shift to a focus on developing greener new products

· Japanese companies seem likely to covertly start to drive green as an area of competitive advantage in home appliances and office equipment (as part of ‘value added’)
· Japanese companies may increasingly start to try to compete on good quality product-related environmental information
· METI indicated that it was interested in opening communication channels in relation to WEEE and Restriction of Certain Hazardous Substances (RoSH) Directives, and also on European perspectives on electronics recycling and eco-design
· There appear to be potential opportunities to form alliances in relation to research on the environmental implications of services and product-services-systems (PSS).

Recommendations
Some key recommendations arising from this report are as follows:

Business

· Develop management approaches to product-related environmental issues

· Develop product-related environmental information systems including more detailed data on environment costs

· Study Japanese approaches to household appliance recycling

· Develop systems to collect and learn about the recycling implications of new products.

Government
· Establish communication channels with METI in relation to experiences from HARL and other approaches linked to photocopiers, PCs, mobile phones and batteries

· Study the Green Purchasing Law in relation to learning lessons for progessing the Sustainable Procurement Initiative and the UK’s approach to Integrated Product Policy (IPP)

· Develop eco-design competence amongst SMEs in the electronics sector

· Develop and fund two DTI missions to Japan to investigate in more detail:

-
home appliance and electronics recycling

-
environmental technology industry

Universities

· Business schools to research into management aspects of product-related environmental issues

· Consider cooperation with Japanese universities in relation to product-service systems (PSS).

1
Introduction

1.1
Background
The UK electronics sector is facing mounting environmental legislation from the European Commission (EC). The most significant are the Waste Electrical and Electronic Equipment (WEEE) and Restriction of Certain Hazardous Substances (RoHS) Directives passed on the 11th October 2002, the proposed Electrical and Electronic Equipment (EEE) Directive and Integrated Product Policy (IPP) framework which will all have major implications for design and recycling of electronics products. In addition, several leading-edge companies are now starting to require higher levels of information on the environmental impacts of materials, recycling policies and overall approaches to eco-design.2 This means that eco-design is becoming an increasingly competitive issue for UK electronics companies.

Structural changes also mean that there is more assembly and less manufacturing in the UK. In addition, there is a move towards companies becoming 'systems integrators' or service suppliers. Both trends mean that there will be growing challenges in implementing eco-design requirements amongst outsourced, contract manufacturers and through complex networks of suppliers of components and sub-assemblies. Such suppliers are increasingly concentrated in South-East and Southern Asia. 

There have been various research initiatives that have been completed in Europe related generally to eco-design (e.g. ESTO) and specifically to eco-design in the electronics sector (e.g. CARE and ECOLIFE) initiatives. It was believed that Japan is making considerable strides in eco-design, recycling and materials development, alongside its already advanced programmes in lead-free soldering and technologies - but these trends had not been documented. The Lead-Free Soldering Mission in 2001 had discovered serious commitment at board level in Japanese electronics companies to developing greener products. This involved measures that went far beyond the use of lead-free solder. The recent implementation of the Japanese Home Appliance Recycling Law (HARL) in April 2001 means that there will be significant changes in product design and recycling practices amongst producers of televisions, air conditioning equipment, fridges and washing machines. The initial impact of this will be in relation to Japanese products supplied to the Japanese market. But, in time this is likely to impact on UK companies supplying to (and designing products for) the European plants of Japanese manufacturers. 

In view of the potential costs (between £180 million and £390 million 3) to UK industry of the WEEE Directive and the implications for competitiveness, it was thought that it was important to gain an understanding of how advanced Japanese electronics companies are dealing with eco-design and related issues. A Mission 4 was formed by the Department of Trade and Industry (DTI) to investigate the 'state of the art' in eco-design in the Japanese electronics sector and explore measures being planned and implemented in developing greener electronic products. 

The Mission was carried out between 8th and 12th July 2002 - It was sponsored by the Department of Trade and Industry (DTI), with support from the British Embassy (Tokyo) and the Production Engineering Research Association (PERA). The team for the mission consisted of representatives from the Centre for Sustainable Design (at the Surrey Institute of Art & Design, University College), Brunel University, Fujitsu Services (UK), the Design Council and Crawford Hansford & Kimber. On 8th July, the mission made a presentation at the British Embassy in Tokyo to over fifty companies and other organisations. Various companies and other organisations were visited (see below)

The Mission highlighted that the Japanese system is now well placed to drive innovation in eco-design and recycling in the home appliance and office equipment sectors. The findings of the Mission are set out in this document.
Notes:

1
Eco-design: The systematic consideration of life cycle environmental impacts in the design of products or services

2
Eco-design is often described by companies as ‘Design for Environment’ (DfE) in Japan

3
Recycling Policy Unit, Sustainable Development Directorate, DTI

4
Lead-free issues are important but were only  considered generally, as this was the focus of 

the Lead-Free Mission in January 2001
1.2
Objectives

The broad objectives of the Mission included investigation of the following:

· Government approaches to disseminating information on eco-design to the electronics sector

· The 'state of the art' in eco-design tools

· How companies are integrating environmental considerations into product development

· To investigate programmes focused on eco-services in the electronics sector (bearing in mind the increasing blurring of the edges of what is a product and what is a service in electronics)

· How companies are implementing eco-design requirements in a) supply chain management and b) procurement

· The extent of eco-design training for a) product designers, b) design engineers and c) management

· The extent and use of ISO14001 and ISO TR 14062 in relation to eco-design management systems.

1.3
Target organisations

The Mission’s strategy was to undertake a series of unstructured interviews with various companies and other organisations in Tokyo and Osaka between 8th and 12th July 2002. During these interview sessions a range of other secondary material such as corporate environmental reports was provided. This material helped in understanding how the Japanese home appliances and office equipment companies are approaching eco-design and recycling. 

The following organisations were visited and interviewed:

· Matsushita Electric (National Panasonic)

· NEC

· Mitsubishi Electric

· Sony  










· Ricoh  










· Hitachi 





· IBM  










· University of Tokyo 

· Ministry of Economy Trade & Industry (METI)




· Japan Industrial Design Promotion Organisation (JIDPO)

1.4 Content of the report

Section 2 provides an overview the economic situation in Japan and of policy, legislative and other relevant developments. Section 3 summarises responses among the companies spoken to, while Section 4 provides analyses and conclusions

Annex 1 sets out some notes on specific company initiatives while Annex 2 sets out discussion questions and meeting notes for the interviews, 
2
Economic, policy and legislative developments 
2.1
The Japanese economy
Japan has had 40 years of uninterrupted growth, which has made it the world’s second largest economy. The ‘bubble’ burst in the early nineties and economic problems were accelerated by the subsequent crash of the ‘tiger economies’ and the fall of the yen in 1997. This has created a severe recession resulting in unemployment (a record 5.6% was predicted for FY2002) and societal change. In addition this has led to corporate restructuring and bankruptcies. The arrest of civil servants for improprieties and a range of other issues have produced a general lack of confidence in the system. This means that Japanese consumers have stopped spending due to overall uncertainty - particularly as a result of a breakdown in the ‘job for life’ philosophy - even though retailers are cutting prices to attract customers. Businesses also appear to be cautious about significant investment and banks are suffering from the legacy of bad loans from the ‘bubble’ period. Even so, money is cheap at present.

In January 2002, the Cabinet announced a zero economic growth forecast. In an attempt to boost aggregate demand the government has introduced a series of fiscal spending packages, which has contributed to national debt being an estimated 130% of Gross Domestic Product (GDP), rising 6% yearly. The government is undertaking structural reform, particularly on the supply side, whilst trying to reduce unemployment and other social impacts. Despite, this Japan still remains the second largest economy (13-15% of world GDP and four times the size of the UK) with its success based on technological advance – particularly in manufacturing technology, engineering and electronics. In a number of areas Japan continues to drive innovation: miniaturisation, flat panel displays, digital media, mobile communications and internet.

2.2 Research and development

Japan accounts for 25% of the world’s research and development (R&D), which represents 3.2% of its GDP, compared to 1.9% in the UK. The 2nd 5 year Basic Science and Technology (S&T) Plan (2001-2006) is budgeted at 24 trillion yen (£140 billion) with the priorities being environment, life sciences, information communications and nanotechnology/materials. The government S&T budget for FY2002 is 3.54 trillion yen, an increase of 2.0% over the FY2001 budget. This is significant, as overall, government expenditure fell by 2.3%. However, industry leads R&D – representing 80% of spend - with the top ten Japanese companies investing more than the whole of the UK (public and private sector).

METI’s 15 largest research institutes have been amalgamated into the national Institute of Advanced Science and Technology (AIST) with a budget of an estimated $750 million and including 22 research institutes and 23 research centres with an applied focus. METI’s R&D primarily goes to industry via collaborative projects – which tend to be of a ‘pre-market’ nature – being closer to market than equivalent DTI support. 

Since 1995 there has been an upgrading of public sector research. The National Council for Science & Technology (NCSTP) was created in January 2001 within the Cabinet Office. NCSTP’s role is to devise national S&T strategic policies and plans for budget allocation. The network of 80 national research institutes and 181 regional technology centres is now receiving new investment. Unlike the UK, a considerable amount of basic research is completed in companies rather than in universities. There has also been relatively little university-industry cooperation in the past but this is starting to change. Cooperation is now starting to be encouraged in areas such as technology transfer, in parallel to using the ‘old’ METI approach of funding collaborative research and technology development in industry consortia. Some cooperation is also forming in relation to eco-design projects. For example, JEMAI have established the ‘Factor X’ project (eco-services being an area of interest) and Tokyo University seem to be working with Mitsubishi Electric on some qualitative tools focused on determining material, energy and toxicity (MET) reduction. There is also an eco-design project funded by METI with involvement from individuals from various organisations including, it is understood, from AIST, Tokyo University, Tokyo Agriculture University, Tsukuba University, Mitsubishi Electric, Mitsubishi Material, Shinko, Akita and Daicel.
Within METI there is a two tier policy group focused on eco-design with involvement from individuals from companies, universities and research institutes. For example, two researchers recently toured Europe and seem to have produced an eco-design tool focused on the linkage between quality and eco-design. 

UK and Japan have a good business relationship with 46% of Japan’s investment in the European Union (EU) in the UK with around 160 R&D centres being based in the UK.

2.3
Development of policy and legislation

Japan is a small country with a large population. Consequently there are heavy demands on land and limits to landfill space. In July 1999, the Industrial Structure Council (ISC) predicted severe pressures on landfill with only 8.5 years of municipal waste and 3.1 years for industrial waste remaining. This has forced Japan to think about reduction of waste both at the ‘end of pipe’ and now at the ‘front of  pipe’.

In July 1999 the ISC, an advisory body to the former Ministry of International Trade and Industry (MITI) - now METI - put forward a recommendation entitled ‘Towards the Creation of a Recycling Orientated Economic System’ (Vision of a Recycling-Orientated Economy). A key concept in the recommendation was the implementation of the 3Rs (reduce, reuse, recycle), with emphasis placed on waste reduction and resource reuse, in addition to waste recycling that was central to previous policies. 

Two recommendations are particularly interesting and give some insight into future thinking:

	1.2 What is a ‘Recycling Orientated Economic System’ (Integration of Environment and Economy)

· Maximising the efficiency of resources and energy

· Partnership between industry, consumers and government

· Establishing a new industrial technology structure

· Advancing environment-related industries

3.3 Common tasks and action relating to reduce, reuse and recycle measures

· Positive information disclosure

· Positive promotion of inter-sector collaboration

· Technology development

· Removal of administrative obstacles

· Promotion of efforts by local authorities

Source: METI 1999


In 2000 the Diet (parliament) enacted or amended six laws related to waste management and recycling, establishing a set of rules for building a Recycling Orientated Economic System. The Basic Law for Promoting the Creation of a Recycling Orientated Society and the Law for the Promotion of Effective Utilisation of Resources (LPEUR) were put into force on June 2, 2000.

The present legislative framework for promoting a recycling-orientated economy consists of nine laws which can be divided into four categories
	Legislative framework

· Basic framework laws

· Basic Law on the Environment and Basic Plan for the Environment

· Basic Law for Promoting the Creation of a Recycling-Oriented Society. This puts forward the basic philosophy and principles for building a recycling-oriented society

· Laws for proper waste management and recycling

· Waste Management Law: establishes regulations for ensuring proper treatment of wastes

· Law for the Promotion of the Effective Utilisation of Resources (LPEUR): promotes 3Rs (reduce, reuse and recycle)

· Laws for promoting specific waste recycling

· Containers and Packaging Recycling Law

· Home Appliances Recycling Law (HARL)

· Construction Materials Recycling Law

· Food Recycling Law

· Automotive Recycling Law

· Law for promoting greater utilisation of recycled materials

· Green Purchasing Law (GPL): requires government bodies to take the lead in procuring environmentally friendly products and material




LPEUR

The Law for the Promotion of the Effective Utilisation of Resources (LPEUR) states that the competent minister (Minister relevant to the business area and the Minister of Environment) should promote: a) reduced generation of used products and by-products; and b) effective utilisation of recycled resources and reusable parts. The Law prescribes shared responsibilities and 3R (reduce, reuse, recycling) measures. In March 2001, seven new industries and 42 new product items were designated by the ordinance as subject to the provisions of the Law. This increased the designated industries from three to ten and the number of products from 30 to 69. Criteria were defined and businesses are required to implement programmes to achieve the 3Rs. 

	LPEUR categories

The seven key categories and manufacturers (and importers) responsibilities and the coverage in relation to home appliances, office equipment and electronics-related products are as follows:

· Designated resources-saving industries: are required to minimise by-product production  

· none

· Designated resources-reutilising industries (design for reuse): are required to take measures to use recyclable resources or reusable parts 

· photocopier manufacturing [new industry]

· Specified resources-saved products (design for waste reduction): are required to take measures to rationalise raw materials, prolong product life and to reduce the generation of ‘end of life’ products

· household appliances (televisions; air conditioners; refrigerators; washing machines; microwave ovens; and clothes dryers) [new item]

· personal computers [new item]

· Specified resources-reutilised products (design for recycling): are required to promote the use of recyclable resources or recoverable parts by designing and manufacturing products that can be reused or recycled

· household appliances (televisions; air conditioners; refrigerators; and washing machines) [existing items]

· nickel-cadmium battery-powered devices (15 items such as electric tools and cordless phones) [existing items]

· househould appliances (microwave ovens and clothes dryers) [new items]

· devices using compact rechargeable batteries (16 items including mobile phone devices) [new items]

· Japanese word processors and in-car communications [abolished items]

· Specified labelled products: are required to label their products to facilitate separation

· compact rechargeable batteries (sealed nickel-cadmium batteries) [existing item]

· compact rechargeable batteries (compact sealed lead storage batteries; sealed nickel-metal hydride storage batteries; and lithium storage batteries) [new item]

· Specified resources-reconverted products: are required to take measures toward the recovery and recycling on their behalf; manufacturers and importers that use batteries as a constituent part of their products must take autonomous measures to recover the batteries (this applies to 29 items such as mobile phone devices)

· personal computers (including CRT and LCD monitors) [new item]

· compact rechargeable batteries (sealed nickel-cadmium storage batteries; compact sealed lead storage batteries; sealed nickel-metal hydride storage batteries; and lithium storage batteries) [new item]

· Specified by-products: are required to take measures to use by-products as recyclable resources

· None


LPEUR effectively makes eco-design e.g. ‘design for recycling’, ‘design for material reduction’ and ‘design for reuse’ obligatory for household appliances, copiers, personal computers, mobile phones and other electronic products. In response Japanese manufacturers are now establishing disassembly procedures and preparing and applying manuals related to eco-design. In response, the Association of Electric Home Appliances has revised its product assessment manual, incorporating issues such as use of recyclable resources and reusable parts and design for product longevity.

With the enforcement of LPEUR in April 2001, personal computer (PC) manufacturers were obliged to consider the 3Rs. The Law imposes an obligation on manufacturers and importers of corporate PCs to recover and recycle resources. In FY2001, 502,477 desktop PCs, notebook PCs, CRT and LCD display were collected through voluntary systems with high levels of re-utilisation. Home PCs (representing 20% of discarded PCs) are not covered by the Law - however, a joint committee with members from the Working Group on Recycling PCs (Ministry of Environment) and from the PC 3R Working Group of the Planning Sub-committee, Waste and Recycling Committee, Industry Structure Committee has been established to discuss the issues. In February 2002, the joint committee submitted a system framework, possible responsibilities, methods and costs associated with the recovery and recycling of home PCs.

HARL

Cooperative working arrangements appear to have been established between METI and business in relation to the Household Appliance Recycling Law (HARL) which was enacted in May 1998 and implemented in April 2001. The lag time gave time for business to plan, invest and build recycling infrastructure to comply with the legislation. 

In April 2001, Matsushita Electric opened its ‘state of the art’ recycling facility the Matsushita Eco Technology Co. Ltd (METEC) near Osaka. It is now recycling approximately 400,000 units per year (televisions, refrigerators, air conditioners and washing machines) with a capacity of 1,000,000 units per annum. However, it is also attempting to ‘close the loop’ in another way – it is now passing new products through the system to gain information on dismantlability and recyclability that is then fed back to design engineers at corporate headquarters. A second and third role is to research, develop and test recycling technologies and create products using recycled materials. MK Wood – a hybrid material using plastic and wood has been launched and the use of recycled plastic in fishing floats is being experimented with. Finally, METEC was opened to the public and achieved 11, 000 visitors in 2001-02.

The movement towards a Recycling Orientated Economic System is being facilitated by various legislative reforms that initially focused on the packaging sector. This now has been expanded to home appliance, automotive, food and building sectors. METI seem to taken the lead on the development of the recycling laws, whereas the Ministry of Environment seems to have had responsibility for the development and implementation of the Green Purchasing Law (GPL) and the development of  environmental technology businesses. However, there does not seem to be joined-up government with a perception of specialisation of tasks amongst ministries and departments. The individuals interviewed at METI were experts in the HARL but did not know or did not wish to provide details of GPL. Interestingly, the Environment Agency was upgraded to a Ministry in 2001.

GPL

The Green Purchasing law (GPL) was passed in April 2001 and appears to be a policy tool for starting to green the demand side of central and local government purchasing, which represents 20% of GDP. This seems to be acting as a stimulus to the development of greener, office equipment and other products. In addition, this is leading to a ‘knock on’ with many companies now establishing and disseminating green procurement guidelines to suppliers. In addition, various companies are forming alliances with suppliers in key supplier markets focused on environmental improvement e.g. Taiwan. Japanese Environmental Management Association for Industry (JEMAI) has also started the process of a product-related environmental awareness-raising programme with recent workshops in various South-East Asian countries.

The GPL seems to be acting a catalyst to development of greener new products initially, for the Japanese market; in the medium-term this is likely to be expanded for the global market. 

In addition, much generic eco-design information is highlighted in English on corporate environmental websites , However, where the information is more detailed and specific it appears to be only available in Japanese. 

2.4      Other initiatives

There have been various, organisational, infrastructure and other initiatives by government and business in support of the legislation. Some of these are discussed here.

Green Purchasing Network

In February 1996, the Green Purchasing Network (GPN) [http://eco.goo.ne.jp/gpn/index.html] was established as a non-governmental organisation (NGO) to promote and expand the development and procurement of:

· products with low environmental impact.

· products designed for creating resource recycling society.

GPN includes NGOs, local government and companies and by 2002 had 2610 members

Co-operation in establishing infrastructure

Recycling infrastructure has been established in the home appliance and office equipment sectors with significant corporate investment. Government R&D seems to have been available for the development of new recycling technologies but not for plant.

There seems to be a co-operative business model in Japan. ‘A’ and ‘B’ groupings have been formed in relation to the development of household appliance recycling infrastructure throughout Japan. The ‘A’ group is an alliance between Matsushita and Toshiba and the ‘B’ group compromises Hitachi, Sanyo, Sharp, Mitsubishi and Sony. Each group has established its own recycling facilities including recycling plants and collection depots. There is serious capital investment into recycling facilities and consortia, as a medium-term pay-back seems to be perceived. In addition, other forms of co-operation exist between Ricoh and Canon – possibly related LPEUR requirements for photocopiers.

There is a recycling coupon scheme, run by the Association for Electric Home Appliances, a designated body under HARL. This serves both as an administrative system and as a collection system for the recycling fees charged by manufacturers to consumers.

A number of the companies visited seem to dividing green products into two categories: firstly, products with a lower environmental impact; and secondly, ‘end of pipe’ environmental technologies and services. Several companies have been establishing and developing a portfolio of environmental technology businesses that seem to be based on strengths related internal processes and technologies. Hitachi and Matsushita Electric already claim to achieve over 1% of its turnover is through sales of environmental technologies. Unrelated diversification may be easier to justify in the Japanese system when compared to the Western business model.

Japanese companies appear to be better prepared to deal with the changing legislative framework in Japan than subsidiaries of US companies. For example, IBM appeared to be very centralised with difficult questions to the Japanese subsidiary seemingly referred to the US. However, this may be true in reverse ie with Japanese subsidiaries outside of Japan being in the same position. In addition, there seems to be more concrete action taken on recycling in Japan by Matsushita Electric, Sony and Ricoh rather than IBM. However, to justify this assumption a series of follow-up site visits would need to be undertaken.

Strategic approaches

In 2001 the Prime Minister and cabinet called together ten experts to explore a strategic approach to environmental issues. Professor Yamamoto from University of Tokyo seems to have influence in both strategy and policy development. He is viewed as the key academic in this area in Japan. The Green Society Committee, a cross ministerial grouping, is influential in developing the vision for the Japanese society.

The icon of the Recycling Orientated Economy seems has provided a vision for both METI and companies. For example, Ricoh developed the ‘environmental comet’ circle approach to focus on 3Rs to help them think through the strategic and operational aspects of recycling and re-manufacturing.

Inverse manufacturing appears to be an academic concept, with the term re-manufacturing used by companies more often. Ricoh re-manufacturing offsets costs of material recovery.

There is strategic consideration as to how Japan will progress in the future. Various options are emerging, in particular:

· forming a South-East Asian bloc

· closer collaboration with EC

· closer collaboration with the US

Strategically, the drive towards cleaner design and production is seen as pragmatic as well as desirable. The electronics industry is well placed to take further advantage of the digital revolution and create products and distribution systems that use less resources, deliver improved features and benefits and aid profitability. Comments were made in several meetings that in Japan the industry had carried out a transition to meet domestic environmental regulations reasonably successfully. In addition there is the possibility that this will naturally lead to the next generation of commercial exploitation in the industry through the use of nano technology. This is an area that figures prominently, together with environmental improvements, in the nation's stated plans.

It is unclear as to what this means for exporters to Japan, and there are some indications that this may start to be an informal barrier to trade. There is a clear move to build up knowledge and expertise within Japan, before taking it out more widely to the rest of the world.

3 
Company responses

3.1
Introduction
The response of Japanese companies to the Recycling Economy agenda is also being driven by the need to develop responses to the global environmental agenda. For most of the companies visited, this involved setting clear targets for compliance with legislation but often going further. 

Japanese electronics and home appliance companies appear to be aiming at participating in developing a ‘closed loop’, consumer society.  This will look as much as possible like the present society: consumers will continue to replace their existing product with new ones on a regular basis. However, because the products are part of a ‘closed loop’, with zero loses to landfill, and because of a general shift towards smaller products with more functionality, the intention is that the annual resource consumption will be reduced to more sustainable levels.  This is an interesting concept, and offers one route towards sustainable development.  The eco-design tools that Japanese companies are developing are well suited to this vision of the future, focussed as they are on continuous development and the avoidance of landfill.
The international nature of Japanese household appliance and electronic companies means that the systems they are now developing will need global implementation. This will of course have great impact on the network of suppliers to these companies, and it was unclear as to how environmental impact would be evaluated and checked through the supply chain. However, Japanese companies have considerable experience and effectiveness in achieving quality and performance through their international suppliers. It can be therefore be assumed that materials, energy, toxicity and recycling criteria will become an increasingly important aspect of specification and procurement criteria.

Recycling legislation and the wider environmental agenda has been the trigger for organisational and management change, for example learning and training, use of eco-design tools, green purchasing, environmental accounting and environmental reporting. However, integration into wider marketing and consideration of eco-design at the start of the design process does not yet seem to have been achieved.

The members of the team covered a wide cross section of backgrounds, and to some extent this coloured the questions. Furthermore, the leading companies visited are likely to bias the findings by being able to provide advanced stories. They do not necessarily provide the picture for how SMEs are responding to the legislation.
3.2
Strategies and action plans

A wide range of product, waste and other environmental issues, besides organisational and other factors, are reflected in individual company strategies. These are set out in typically highly detailed environmental reports (see References). For example, Sony’s goal of retaining existing environmental impact whilst doubling sales quantities (equivalent to halving the impact of new products), has led to a mid-term environmental action programme (Green Management 2005) that was established in March 2001. Within its Commitment in Business Activities there are a number of product-related aspects including the following:

	Sony – Commitment in Business Activities

1. Research and Development – Sony will encourage the development of innovative new and original technologies that contribute to conservation to the environment. A number of innovative techniques for reclaiming polystyrene packaging material, recycling CD-Roms and converting waste material for other uses have been developed. Sony believe that innovations could be the basis of new industries independent of Sony and have been actively searching for partners, licensees or purchasers of these technologies.

2. Product design – Sony aims to apply ‘cradle to cradle’ design principles in all its products and 

services in order to minimise environmental impact. Furthermore, they have identified tactical design methodologies to reduce impact and these include:

· Miniaturisation- the desire to make smaller products is “in the DNA” of Sony and leads to obvious environmental advantage

· Alternative powers sources, investigating solar panels (on remote controls for example) and wind up mechanisms (radios)

· Reduction of component, use of recycled materials and lead free solder

· Redesign of packaging to remove secondary materials such as protective polystyrene corner caps.

3. Distribution, Sales, Marketing and After-sales service - Sony includes environmental information in the product information it provides to its customers. In line with other electronic manufacturers they have developed a labelling system that identifies products as having green credentials and these are used in marketing materials, point of sale and product badgering.

4. Post-use Resource Management – Sony promotes vigorously product take-back, reuse and

               recycling and make efforts toward the reuse of the post-use resources within the Sony Group     

               and in cooperation with their business partners.


Sony is, at this stage, unusual in producing a social and environment report close to ‘state of the art’ corporate sustainability reports in Europe. The focus in the others examined is on resource and energy efficiency ( see Policy in Annex 2). In all cases product environmental performance is regarded as a strategic issue. 

3.3

Organisational integration

With the exception of the Japanese equivalent of the Design Council (which is a smaller voluntary undertaking) all the entities visited had elements in their global management structure where responsibility for eco-design internationally could be clearly placed and measurements made and published.  These all reported at a senior corporate level.

	Matsushita Electric

Matsushita Electric has taken a particularly strong approach to environmental impact and embodied a Green Products Promotion committee within its Environment Conference that reports to the President. In the committee there are a series of sub-committees:

· Green procurement

· Product design

· Production engineering

· Technology development

· Product assessment

Matsushita Electric has also developed global lead free soldering ahead of its competitors, although this has not been strongly present in their marketing approach.




A key finding from the companies visited, however, was that product organisation and management is focused almost exclusively on design engineering and corporate environmental reporting. Marketing did not appear to involved in environmental activities and clearly have not been successful in creating a market pull for green products. Awareness and advocacy from within marketing is still at the earliest stage. Most of the companies visited have developed eco-labels (Type II) and Matsushita, at least, wa keen to showcase its Eco Technology Centre which clearly contributes to corporate brand building by attracting many visitors, but product marketing remains at a low level.

Environmental issues are championed at senior level and reporting of results and delivery of strategies is reported to senior management. This and other organisational issues are discussed in Annex 2.

3.4
Knowledge and learning

An essential feature of organisational change is knowledge management and learning. In many examples management and design engineers were involved with training. At Matsushita Electric there learning from disassembly at recycling plants which was fed back into internal awareness raising or directly into the design of new products. For example, Mitsubishi has put 1000 engineers and designers through three day courses and two day seminars at its Kansai training centre. 

The development of design guidelines has included self-assessment criteria. Although this was felt to be open to individual interpretation, and need not be rigorously adhered to, it did provide a useful tool for placing recycling and environmental considerations into the design process. This indicates strong organisational consideration of training and knowledge sharing through those directly involved with the design of products to ensure full life approach. Mitsubishi also presented a system of icons developed to be placed on products that would identify materials and methods of disassembly for future recyclers and disassemblers, wherever in the world they may be.

Finally the design opportunities offered through new processes and materials have not so far led to any design differentiation in products. Recycling consideration at the design stage has led to alternative materials such as magnesium (introduced by Matsushita in TV cabinets) replacing traditional mild steel or plastic components. These materials are usually clad with plastic or disguised to retain the same design appearance. Eco-designed products are therefore indistinguishable from traditional products.

3.5
Use of eco-design tools

General

There is considerable development of streamlined tools, but these tools seemed to be applicable to the design process in large transnational companies rather than SMEs. There was no clear information about how SMEs are dealing with eco-design and whether there is development of a simplified toolbox aimed at their needs.

In large companies, new products are rarely created in a vacuum.  They are almost invariably an incremental development of an earlier product.  Typically products will be smaller: both for reasons of consumer acceptance in Japan, and because there is almost always an environmental benefit. Smallness is highly desirable in a successor product, and has been a key driver ever since the first Sony Walkman (notes that this analysis may not apply in other countries in the world). Typically they will also offer additional functionality when compared with their precursor products.

Incremental early design tools and LCA 

Providing that relatively complete data on the material, energy and toxicity impacts of the existing product can be obtained, then a quick and dirty LCA study can be carried out on the relative environmental impacts of the two generations of product.  LCA is at its most powerful in this context and can give a reliable estimate of the level of environmental improvement.  This process was typically described in the companies that were visited by terms like “Product Assessment” (PA) or “Product Assessment System” (PAS). 

When carrying out an assessment of this sort the outcome is no better than the quality of the input data. Most of the companies interviewed were attempting to establish databases of information using data from various tiers of the supply chain – this would then give a clearer picture of the overall environmental impacts and PA could be completed by integrating all the raw data items. There was concern that with literally thousands of suppliers who have to provide this data, it is very difficult to rely on the accuracy of the data, and in many cases the data would not be available at all.

Several companies presented their PA profiles or scoring systems in some detail, and these always featured some input from LCA. There seemed to be an overconfidence in the ability of LCA to give clear and reliable guidance.  There was very little awareness that LCA had weaknesses as well as strengths.

There seems to be a compliance based model operating in which the government, in consultation with Industry, sets the broad parameters, and the corporations then tell their suppliers how to comply. 

Other tools

The nearest that was found to simple design tools was the sort of guidance that might be associated with an EU eco-label, and indeed, there was evidence that the Japanese Eco-label was used as a starting point in many cases.

There was a general awareness of the opportunities for eco-tools in other areas such as marketing, but the analysis of these tools seemed to be no further forward than in the UK.

There was an awareness that other business models, such as leasing, offered environmental possibilities, and that eco-service tools could be important. However, it was felt that the Japanese were not significantly ahead of the UK in the development of these tools.

Innovative tools

There was a feeling that there was likely to be a carbon tax of some sort in the near future in Japan, and one company was experimenting with a system of internal trading of carbon dioxide (C02) emissions.  This seemed to be a very adventurous scheme which could harness the power of emissions trading at a company level.  Of course Japan is a keen supporter of the Kyoto agreement, and this has no doubt created a favourable climate in Japanese industry.  It seems likely that this approach could be carried across to the UK.

Influences on the development of Japanese eco-design tools

It was acknowledged on several occasions that Professor Yamamoto, Director, Centre for Collaborative Research, University of Tokyo, was an influential figure, both within Japanese government and within Japanese industry.  It is a strength to have a senior academic figure who is able to champion eco-design issues in this way.  However, from a UK perspective, his work is embedded in the values and culture of Japan, and this is probably true of other experts in Japan. Therefore, the conclusions that Japanese experts draw, while relevant to the Japanese situation, may not translate exactly into a UK context.

As in Europe, eco-design in Japan electronics companies seem to be primarily focused on ‘end of life’ using design for recycling strategies and to a lesser extent design for energy efficiency.

Use of tools by the companies is included in the company notes (Annex 1) and in the discussion in Annex 2.

3.6
Green procurement and supply chain management

Position of Japanese companies

In the volume consumer electronics global world Japanese brands are world leaders.  They have great global scope, scale and reach in many market sectors.  Japanese companies also figure strongly in global IT business-to-business (B2B) sectors.  A majority of this mission’s visits reflected this.  The companies behind these brands, such as Sony, Hitachi, National Panasonic and Ricoh, are likely to be influential in national economic strategy as also a small number of Japanese subsidiaries of non-Japanese transnationals such as IBM.  R&D expenditures are huge, consistent and long term by European commercial standards despite the economy hovering on the verge of deflation. 

Japanese companies have evolved powerful supply chain strategies over three decades. Developed from initial exporting to complex arrangements including agencies, wholly owned subsidiaries, joint ventures and tiers of sub-contractors they have a good record of command and control in logistics, manufacturing and marketing terms. These supply chains have been created to match production costs with mass markets and the best use of the now highly educated and paid Japanese work force. Environmental issues and resultant considerations including eco-design emerged as a factor around 10 years ago and are now noticeably embedded in the political economy and clearly seen in the electronics business in existing and emerging legislation.

Organisation of the supply chain

All the enterprises responsible for global brands had complex tiered supply chains built up over many years working to detailed corporate specifications. Consequently all the eco-design issues reflect back on the supply chain and affect it.  The numbers of “accredited members “ of these supply chains were in thousands (ranged from 3,600 to 6,000 ).  The impression gained was that 1st tier in the supply chain was where the action was and that was very specifically sub-contract.  There could be assumed that there might be some improvement responses from the supply chain but no innovation or eco-design initiatives.

However, as might be expected, the confidence shown in performance against early

benchmarks and environmental demands was not so clear when supply chain issues were

discussed.  Two issues were however clear:

· Almost all said that the whole supply chain would be required to be 14001 compliant (ISO TR14062 compliance is relevant but not detailed yet)

· Almost all indicated that lead-free training programmes were in process and there was some allusion to difficulties (such as new equipment, warranties and process issues such as soldering temperatures ).  For 1st tier suppliers there is close control with the supply chain being a manufacturing area where fierce competition takes place. SMEs have to feed from the bigger fish.  There are no special training programmes for them.

Responses to the Green Purchasing and waste laws

The Green Purchasing Law seems to have acted as a stimulus to the development of greener products and seems to leading to a ‘knock-on’ to suppliers. As a result a number of companies have been developing green procurement guidelines. These seem to be covering both environmental management and product related issues particularly related to components.

In eco-design terms the mission observed consistency in motive.  On the one hand seeking to ‘add value’, supporting/exploring Japanese global brand strengths and on the other following individual corporate environmental “good citizen” objectives.  These objectives are publicly documented at length.
The remarkable co-operation between METI, business and academia is observable and the mission were fortunate to visit a senior cross section of all three.  As a generalisation it is clear that incorporating responses to environmental pressures is high on the agenda of the electronics industry. 

Legislation has been brought in domestically.  The results were shown on several occasions being as successful, in that Government targets were met by industry in terms of recycling and design.  In general there was an unsaid but discernible confidence that emerging standards could be met anywhere in the world.  

Companies seem to be trying to collect information from suppliers through the use of questionnaires. Hitachi requested information basically on the implementation of environmental management systems of suppliers to determine those that have and have not developed programmes – this helps in targetting non-performers. In addition, the company has been trying to determine the use of certain substances in components but having less success in getting good quality data.

3.7 Environmental accounting and performance

The large companies are developing environmental accounting systems and presenting information in similar formats in their reports. The focus in accounting for eco-design appears to be R&D costs and any estimates of benefits. 

A number of companies are using eco-efficiency (sales/environmental impact, or other interpretation) as a measure of product performance.

Environmental R&D expenditures are noted in Annex 1
3.8
Design, manufacturing, materials and recycling

The major companies are taking a lead in establishing recycling infrastructure, design for recycling and design for re-manufacturing.

Re-design
The emphasis so far is on re-design of existing products to reduce materials, toxicity and waste, focusing on meeting functional needs more eco-efficiently.

For example, one business to business (B2B) Japanese company had impressive and detailed plans being implemented that would move most production to exclusively digitally based products types with a clear future development path with increasing functionality.  The newer products would allow greener products in terms of less parts, better life cycle performance, and a closer link between the customer and the vendor in the important aftermarket. 

Manufacturing
A particular focus has been on removing toxic materials. All Japanese corporations had significantly invested in and, were either near or had detailed plans to, remove lead from all their products ( “lead free” is one of a number of identified hazardous substances that are to be removed.  Universally lead has been tackled early and can be considered an indicator of the effort and success of removal of hazardous substances in general).  One corporation (with a 3600 members of its supply chain worldwide) stated that it had been producing one product from each of its product groups lead free for the last year and by March 2003 would be able to claim that its total world output was ‘lead free’.

There was some discussion of re-manufacturing or ‘inverse manufacturing’ but this was not a widely understood term. There remain barriers to the use of non-metal recyclate, to refurbished equipment and recovered materials and components. Eco-design can help, for example in appropriate labels and fasteners and use of compatible materials. (See Annex 2)

3.9
Markets and marketing

Eco-design in companies has been initially driven by the market through growing green procurement requests from B2B customers and through the Green Purchasing Law. All companies agreed that there is little market pull for green and eco-designed products in the B2C market. This is unsaid but recognised in corporation annual reports. The need to educate  consumers is accepted (Annex 2).

Some consumers are nevertheless demanding more environmentally friendly products but the only ones specifically mentioned were domestic and part of the government pump priming via legislation that required/allowed government and local authority purchasing to demand and define green products. This appears to have had limited impact in its own right and may well be a reflection of government’s negotiations with industry and the implementation domestically of demanding targets in certain areas. In contrast to emerging EC regulations the Japanese are tackling the issue by product group starting with volume consumer goods e.g. refrigerators, air-conditioning, televisions and washing machines.  This limited impact comment also applies to domestic Green Purchasing Network’s relevance to the electronics sector. However there were a few interesting ideas observable such as green product exhibitions and lists that may lead to creative marketing or sourcing tactics in the future.

There is keen interest in Integrated Product Policy (IPP) and tackle the agenda on sustainable consumption and production.

Future claims about the environmental credentials of a product are, of course, in the area of important competitive information that may be kept relatively secret at this stage.  It is a distinct possibility that the next few years will see a radical increase in advertised environmental friendly claims and new product ranges of global products.

3.10
Communications and reporting
There appeared to be clear commitment to communicate that strategies and systems are in place to deliver environmental goals. Most of the companies visited seem to be making an effort to communicate environmental responsibility through environmental reporting. Some companies have started to follow the Global Reporting Initiative (GRI) guidelines and others have started to highlight sustainability and/or social issues in the titles and content of reports e.g. Sony. However, what is strikingly different to UK based environmental or sustainability reports is that there is more detailed communication of product aspects in Japanese reports than UK based reports.

Some companies’ environmental reports highlighted scenarios exercises that had been undertaken which indicates that some of the companies appear to be going through detailed management and organisational change required to deliver strategies. This was expressed in a variety of diagrams and devices e.g. Hitachi and Matsushita. Most of these involved internal change processes, system procedures, training or knowledge capture. Ricoh enhanced their organisational model to include the user, or product customer, and the various stages at which recycling be increased or environmental impact decreased. 

4
Analysis, conclusions and recommendations

4.1 Analysis and conclusions

There are limits to the level of detail that can be gathered in a Mission, and to the degree that analysis based a small sample of organisations can provide a general picture. However, analysis provides some general findings from which conclusions and recommendations can be drawn

Phased development of a Recycling Oriented Economy

Japan is faced with a severe lack of landfill. As a result, Japan has established an approach to the development of a Recycle-Orientated Economy and within this setting up a legislative framework to green the household appliances and other electronic products industry (alongside packaging, automotive, construction and food). This seems to be extending to thinking about to a wider Recycle-Orientated Economy in South-East Asia. The first phase of Japan’s green interest seems to have focused on chemical management e.g. ‘lead-free’. The second phase on recycling which this has led to investment in developing a recycling infrastructure e.g. for household appliances. The third phase seems to be now focused on the launch of greener electronics products with increasing requirements for the improvement of environmental performance of suppliers to Japanese household appliance and electronics companies. 

Imperative to avoid landfill
The Mission was surprised at the extent to which the whole atmosphere, both within the companies, and within the legislation, seemed to be driven by the absolute imperative to avoid landfill.  Perhaps this is not entirely surprising since the urban situation in Japan leaves very little scope for new landfill sites, and it is becoming less acceptable to export the problem to another less congested country. It is not so much about recycling and more about landfill avoidance. 

The ‘take back’ legislation for a number of classes of consumer products is by now quite advanced. Within the generally compliant Japanese culture high levels of ‘take back’ are being achieved.  It is doubtful whether the same system (the customer pays a charge for the ‘take back’) would translate to the UK.  The number of dumped cars and fridges in the UK suggests there would be problems.  

Covert as well as overt drivers
Besides reducing landfill and therefore reduce environmental impact, objectives may be to reduce the industry cost base, form an informal trade barrier and to develop a competitive positioning in export markets. These other objectives remain conjecture.
Unchallenging recycling targets

The recycling targets embodied in the current Japanese legislation were not especially challenging, and in most cases could be achieved by focussing on the metal fraction.  Furthermore, the legislation appeared to consider that any material that was sold, at a price of zero or above, had been successfully recycled.  The team felt this was at the least misleading, because such material may have very little value, and the environmental cost of recovering may have been quite significant.

The team did not feel that the ease with which the recycling targets could be met was necessarily a weakness, rather the opposite.  By working with manufacturing and recycling industries it has been possible to implement new legislation in a short time, and this legislation can then form the basis for further incremental change.  It was felt that this approach based on consensus and continuous improvement contained useful lessons for the UK.

The team were pleased to see that a number of alternatives to landfill were being considered, and that these included “thermal recycling” for low grade plastic wastes.  The Ricoh ‘comet circle’ diagram (Ricoh group sustainability report, 2001) is reasonably representative summary of the approach of Japanese manufacturers to ‘end of life’.

There did not seem to be evidence of dismantling technologies other than hand disassembly and shredding.  In particular, although the team did see a promotional video of robotic disassembly, the ‘state of the art’ recycling centre at Matsushita that was visited, was based on a fully realised disassembly line but, relied largely on hand disassembly (TV tubes are probably a significant exception here).

At the end of the visit, it was felt that Japanese companies do not yet take recycling, in the sense of like to like e.g. ‘closed loop’, all that seriously; although they would argue that they do.  Just as in the UK, the metals are the easiest to separate, and the non metal fraction remains the most intractable. 

In some ways the desire to avoid landfill seems to be having some perverse effects: for example, there is a slight shift away from plastic casings towards magnesium casings, because they are easier to recycle.  On the other hand, in other ways this might be seen as a retrograde step.

The team was surprised that LCA studies seemed to play a reduced role in evaluating the optimum ‘end of life’ strategy.  Since the critical goal is to reduce landfill at all costs, there did not seem to be widespread awareness that recycling has an environmental cost of its own, and that from an environmental perspective, recycling is not always beneficial.

It did occur to the team after the visit, that setting the minimum value of the recycled material at zero could offer a loophole that would enable low grade waste to be exported and still claimed as successfully recycled.  No evidence was seen that this was occurring, but it emphasises the weakness of the current legislation.

Leadership by the large companies

The large companies have taken a lead in eco-design initiatives, R&D and establishment of recycling infrastructure. It is not apparent that, beyond compliance, there have been major initiatives by SMEs:

· The Japanese household appliance companies are developing sophisticated approaches to recycling with significant capital investment in plant and new recycling technologies

· Companies are developing challenging goals to launch greener products – this seems to be extending and building on the existing tough targets for lead-free and cadmium-free products

· There seems to be considerable amounts of R&D completed within companies – the proportion on eco-design seems to be increasingly.

Co-operative approach

There is cooperative model in place where central and local government are working with business. The existence of a ‘law abiding’ society in Japan seems to have enabled a smooth transition of the recycling legislation. A major driver to the development of greener products has been the Green Purchasing Law. Within the criteria for Recycle-Orientated Economy there seems to be a plan to further develop environmental business and some household appliance and electronics companies have already developed environmental technology businesses. There is relatively strong use of lifecycle assessment (LCA) and the development of product-related environmental information systems. A number of household appliance and electronics companies seem to be developing Type III labels.

There is a different model to cooperation between universities and companies and research seems to be more focused on technical rather than management aspects

Green procurement becoming embedded but eco-design still immature

As far as supply chain issues are concerned eco-design, is now embedded in the major Japanese corporate manufacturing and sourcing processes.   That appears to be the case looked at from a corporate level.  This has yet to be proved although there have been major shifts in actual product design (such as smaller/digitally driven/low power/’lead free’ etc) and output.  There was clear evidence of years of design and management preparation for complete movement to incorporate eco-design on an international basis and the conversion of the whole of the supply chain. E.g. the installation of control measures such as ISO 14001 and senior management cadres devoted to the work.  Huge (up to 4,000 suppliers) supply chains are involved and mainly SE Asia based.  The methods of implementation appeared to be “top down”. 

There is an environmental awareness programme in various South-East Asian countries being organised by JEMAI. There seems to be a strong emphasis on LCA and getting good quality data on the environmental performance of companies, their products and components.

Various eco-design tools are used, such as LCA,  but product eco-design is less well-established and less widely understood than supplier issues. Sometimes key lifecycle stages such as use are omitted from consideration and the limits to LCA not well understood. Involvement of business functions other than design engineering appears to be limited.

Longer term drivers were evident.  The latent/real power of environmental demands from the consumer and nano-technolgy are on the horizon.   In addition the mission noted that considerable investment, some of it on a joint industry basis, has been made in recycling and number of major systems are in use domestically including showplace plants.  These investments may well lead onto turnkey installations in new disposal networks around the world which will feed back into supply chains.

Leading electronics companies becoming proactive on green product development

Electronics companies seem to be developing a proactive approach to greener product development Japanese electronics companies seem to be developing their own management approaches in relation to green product areas.

Increasingly proactive communications by companies on products
Many electronics companies seem to be developing a proactive approach to environmental communication of product aspects – with many now using type II labels. JEMAI seem to be starting an initiative to promote Type III labels.

There seems to be a standardised approach to environmental accounting – with various electronics companies following and communicating the same approach into corporate environmental reports.

Environmental technology business set to grow

It appears that the environmental technology business is set to grow – driven in part by internal innovation of processes being transformed to products and secondly, as a result of environment being one of four key R&D priorities for Japan.

Gaps

There appeared to be some gaps within companies:
· A lack of tools related to the creativity phase in Japanese companies – as most design activity seems to be focused on ‘design for recycling’

· A lack of tools related to services (which mirrors the European and US situation)

· Little involvement of industrial designers in eco-design in electronics – which mirrors the rest of the world

· A lack of involvement of marketing in the eco-product development process.

Within government there is a more cooperative model than in the UK on legislative development, and there is a well organised approach to household appliance recycling. However, there does not seem to be integrated thinking on eco-design between government Ministries e.g. METI and Ministry of Environment 

Within universities, including business schools, there is a need for improved understanding of the organisational and management aspects. There is also a general and worldwide need to improve the understanding of sustainability and broader environmental aspects of services and Product-Service Systems (PSS).

Future developments

A number of observations can be made about future development:

· There appears to be a learning curve developing in terms of recycling of home appliances and office equipment in Japan

· Japanese companies are likely to start looking at developing recycling infrastructure in Europe following the recent passing of the Waste Electrical and Electronic Equipment (WEEE) Directive on 11th October 2002

· Matsushita’s Eco Technology Centre provides a very interesting model for the development of more multi-faceted recycling facilities

· There seems to be a shift to a focus on developing greener new products

· Japanese companies seem likely to covertly start to drive green as an area of competitive advantage in home appliances and office equipment (as part of ‘value added’)
· Japanese companies may increasingly start to try to compete on good quality product-related environmental information
· METI indicated that it was interested in opening communication channels in relation to WEEE and Restriction of Certain Hazardous Substances (RoSH) Directives, and also on European perspectives on electronics recycling and eco-design
· There appear to be potential opportunities to form alliances in relation to research on the environmental implications of services and product-service systems (PSS).

4.2 Recommendations

Some key recommendations arising from this report are as follows:

Business

· Develop management approaches to product-related environmental issues

· Develop product-related environmental information systems including more detailed data on environment costs

· Study Japanese approaches to household appliance recycling

· Develop systems to collect and learn about the recycling implications of new products.

Government
· Establish communication channels with METI in relation to experiences from HARL and other approaches linked to photocopiers, PCs, mobile phones and batteries

· Study the Green Purchasing Law in relation to learning lessons for progressing the Sustainable Procurement Initiative and the UK’s approach to Integrated Product Policy (IPP)

· Develop eco-design competence amongst SMEs in the electronics sector

· Develop and fund two DTI missions to Japan to investigate in more detail

-
home appliance and electronics recycling

-
environmental technology industry

Universities

· Business schools to research into management aspects of product-related environmental issues

· Consider cooperation with Japanese universities in relation to product-service systems (PSS).

Annex 1: Company Initiatives

Hitachi

Position

Hitachi has a range of eco-product goals

-
Expand range of products: 60% (FY2003).

-
Abolish the use of lead solders in printed circuit boards and connections: abolished (Hitachi Group products) (FY2003).

-
Abolish hexavalent chromium, lead, cadmium, mercury, polybrominated biphenyl (PBB) and polybrominated dipheny ethers (PBDE): abolished (electrical and electronic devices covered RoHS) (FY2005).

-
Abolish products that use hydrofluorocarbons (HCFC): abolished (domestic: end 2003; overseas: end 2006).

Tools - examples

Hitachi define green products in two categories: environmentally conscious products (product reduces environmental load); environmental preservation products (use of product reduces environmental load e.g. technology). In March 1999, Hitachi developed a Design for Environment Assessment System, an assessment method applied to each product during the development stage. Environmental information relating to eight categories of a product in development is recorded and a radar chart based on the results of the product’s environmental load assessment is prepared. 

· Less weight

· Longer life

· Recycling

· Disassemblability

· Easy treatment

· Environment conservation

· Energy saving

· External communication

Before a product can be labelled as an Eco-product, indicating that it has a superior environmental rating, it must receive a minimum rating of 2 points (out of a total 5 points) for each assessment item, or a total average of 3 points or more. As of March 2002, Hitachi had developed 240 products, including 1504 different model types, classified as Eco-products. In terms of sales, these products account for 22% of our overall sales volume. 

Suppliers

Hitachi Group developed green procurement guidelines in September 2001 which highlight the companies philosophy and includes a questionnaires on environmental management and ‘environmental load reduction items for procured products’ (eco-design). In addition, the document highlights 1412 of the Hitachi Group’s voluntarily controlled chemical substances. The guidelines seem to have been produced by both the Procurement Division and Corporate Environmental Policy Division. By March 2002, Hitachi claims to have completed surveys of 2000 of its suppliers. In February 2002, a Green Procurement Components Exhibition was hosted with 57 suppliers displaying greener components with 820 Hitachi employees attending. Further exhibitions are planned in Kansai, Ibaraki and Keihin regions.

Hitachi has been developing partnerships with suppliers and the public sector in Japan and other countries, for example Taiwan.

Matsushita Electric

Position

Matsushita Electric also aim to develop Green Products (GP) - defined as products which improve environmental efficiency satisfying save, clean and 3R targets, and environmental solution products (environmental technology). The aim is to increase GPs as a proportion of all new products developed.

2002 – 28% +

2005 – 70% +

2010 – 90% +

Matsushita Electric aims to develop Super Green Products that have substantially improved 

environmental performance. It will focus on save, clean and 3Rs in its eco-design strategies.

	Save, clean 3Rs

· Save: save energy in both operation and standby modes to reduce carbon dioxide (CO2) emissions

-
maintain the top level of energy conservation in the same trade

-
reduce electricity consumption by over 30% in FY2000 (Base year: FY1995)

· Clean: reduce use of chemical substances that may be harmful to humans and ecosystem

· use lead-free solder for all products by end of FY2000

· reduce the use of halogenated compounds

· 3Rs: increase the ratio of recyclable materials in weight, along with the reduction and reuse of materials

· designing products with a recyclability ratio of 80% + according to company standards


Tools - examples

Preliminary assessment of a product’s environmental impact is required at the planning and designing stages. Matsushita Product Assessment (PA) has been used to evaluate 2,490 products in FY2000. In 2000, Version 5 was launched incorporating a simplified LCA (Life Cycle Assessment). A Product Assessment Support System for Version 5 involves collecting information on chemical substances and materials used by component and material suppliers and sharing information through databases. This system was used to assess one or more products at each business unit in FY2000 and will be applied to all products in the future. 

Matsushita Electric has developed a ‘design for recycling’ evaluation tool (software) that is a compatible with the data format employed by the Matsushita Product Assessment Version 5 and includes a database that uses actual data from the recycling site (EcoTechnology Center).

Suppliers

Matsushita Electric has established a Green Procurement Standard manual and Chemical Substances Management Rank Guidelines (includes 1413 substances, 506 groups) which include environmental consciousness in addition to quality, cost and delivery time (QCD + E). Supplier and material assessments are undertaken and approximately 3000 suppliers were evaluated by March 2001, representing 90% of annual procurement costs. It’s material assessment criteria are:

· Observance of laws/regulations

· Forbidding the use of prohibited substances

· Chemical Management Rank Guidelines

· Prevention of vibration/noise/odour

· Reduction of harmful or poisonous levels of waste at disposal

· Conservation of energy and resources, and utilisation of recycled resources

· Recycling-orientated design

· Disclosure of environmental information on materials

· Reduction of the environmental burden of packaging materials

In the component and device businesses a standard for environmentally conscious components has been established ie Save, Clean , 3Rs (see above)

R&D costs
Matsushita Electric’s R&D costs according to the results of its environmental accounting are

-
Yen 15,400 million (FY1999)

-
Yen 14,941 million (FY2000)

Mitsubishi Electric

Position
At Mitsubishi Electric Group’s ‘Design for Environment’ (DfE) is one of three sub-commitees within the Environmental Technologies Committee – a technically focused advisory panel to the Environmental Director. An internal study group of 500 participating engineers – the Environmental Engineers Society – has been formed to promote and educate the company on environmental technologies. A 3 day, DfE course was first offered in FY1997 and is an introduction to green product development issues. In addition, an advanced LCA Evaluation Technology course for design engineers was offered in FY2000.

Tools-examples

Mitsubishi Electric DfE focus is on MET: Materials (resource conservation/recycling and waste reduction), Energy (prevention of global warming) and Toxicity (control of chemical substances) using ‘Design for Environment’ (DfE) guidelines.) DfE is defined as the design of product and services that reduce the negative impacts on the environment. The DfE guidelines were developed in 1999 and introduced methods to assess the lifecycle of the product. The guidelines stipulate quantitative evaluation methods for 12 large and 45 intermediate categories.

In FY2000, an LCA manual was created for those responsible for conducting LCA.

Suppliers

Mitsubishi Electric produced a Green Procurement Standards Guide in October 2000 which highlights the companies philosophy whilst providing a range of guidance on materials, energy and toxicity (MET). The document focuses on environmental management systems and product-related issues e.g. MET. There is a note mentioning the sort of data that Mitsubishi Electric may request of suppliers, this includes the potential need for product assessments. In addition, there is an insert highlighting voluntarily controlled chemical substances, however this is substantially smaller than Hitachi. This seems to have been produced by the Corporate Purchasing Department.

R&D costs

Mitsubishi Electric Group’s R&D costs according to the results of its environmental accounting research and development

-
is Yen 3,555 million (FY2000)

-
is Yen 1,270 million (FY2001)

NEC
Position

“Environmental consciousness is a strong selling point for a product…..if a product is not environmentally sound, consumers will not buy it” Koji Nishigaki, President, NEC Corporation 

NEC Corporate Environmental Report 2002-08-09.

Within the NEC’s environmental management promotion conference that reports to the environment management committee there is the environmental product promotion group. Overall this group then reports through the business strategy conference to the President.

NEC distinguishes between environmentally sound products and Eco Symbol Products.

	Green products at NEC

· Environmentally Sound Products: products that undergo assessment and satisfy environmentally sound product standards (24 items)

-     all newly developed products must be environmentally sound (from April 2004 onwards)

-    FY2001 target: 60%

       -     FY2002 result: 72%

· Eco Symbol Products: products that satisfy environmentally sound product standards and Eco Symbol standards (leading products: products at the highest level in the industry or internationally compared to other similar products)

-     increase the ratio of Eco Symbol products to total NEC non-consolidated sales (hardware) over  30% (FY2003)

-    FY2001 target: 20%

 -    FY2002 result: 20%




Tools - examples

The Eco Symbol was introduced in December 1998 and is certified by the internal environmental product promotion group. The 1st Eco Symbol was awarded to a personal computer (PC), was certified in January 2002. As at March 2002, 42 products and 662 models including computers, telecommunications equipment, ICs and other electronic devices had been certified.

The number of products fulfilling the NEC’s Eco Symbol standard (Type II label) doubled from the previous year to a total of 42 product groups and 662 models (sales of Eco Symbol products were around Yen 1.0 trillion and accounted for 20% of NECs net sales).

In FY2001, NEC introduced an environmental impact assessment method for services and software. This can now assess carbon dioxide (C02) emissions associated with software.

NEC began developing LCA in 1993 and as result produced a software tool (LCA SUPPORT). From 1998, LCA was introduced into PA and used in each business division. In FY2001, LCA of all products was completed (hardware only). The aim is to continue to use LCA and disclose results of assessments to customers. In March 2001, NEC established the 3rd edition of its PA guidelines which includes Environmental Product Standards and Eco Symbol Products and external standards such as the Eco Mark. Product assessment is carried out for nearly 100% of products at the development stage.

NECs product-related costs according to the results of its environmental accounting are design for environmentally sound products 

· is Yen 99 million (FY 2000)

· is Yen 57 million (FY 2001)

Suppliers

NECs green procurement standards relate to both products and environmental management. Essential requirements are considered to be the environmental impact and amount of chemicals used and voluntary actions relating to eco-design. NEC has collected environmental information on materials and parts in cooperation with suppliers since 1997. An online database registration system for environmental data was established in August 2000. 55 product groups (72% of product groups) were covered by the green procurement initiative in 2000. As at the end March 2001, the database includes 11,000 parts from 455 companies registered (approximately 10% of total suppliers). This system allows design engineers to retrieve ‘green’ data on parts when developing new products. In addition, since August 2000 a database on packaging materials has been developed. By the end of March 2001, 543 packaging materials from 114 suppliers have been registered on the database. Design engineers are able to access information from both databases via PCs through an in-house information network. NEC aim to increase green procurement to 100% by March 2006.

R&D costs

NECs R&D costs according to the results of its environmental accounting research and development 

· is Yen 837 million (FY2000)

· is Yen 779 million (FY2001)

Ricoh

Position

The Ricoh Group has primarily focused on recyclable design and an upgraded recycling system.  The Group aims to: 

· Reduce energy consumption per product by 30% by the end FY2001 compared to FY1996

· Reduce the volume of specified chemical substances e.g. lead and polyvinyl chloride (PVC), at least 50% on a product basis in all products introduced in FY2001, compared to products introduced in FY1997

· Increase the resource recovery rate for copiers, facsimiles and laser printers, including toner cartridges, to 90% or more by the end of FY2001.

Tools - examples
The Ricoh Group developed the ‘comet circle’ in 1994 to understand the concept of realisation of an economy that recirculates resources. Ricoh developed an eco-balance based environmental impact information system that makes use of both LCA and eco-balance methods – it sees that the use of both tools is in response to a variety of requests for clarification on the environmental impact of its products and businesses. 

In 1993, Ricoh announced its policy on recyclable designs and in 1994 introduced the Spirio 2700 based on recyclable design e.g. designed to reduce time and cost of disassembly and sort the material after collection.

Ricoh established an LCA research team in 1994 with LCA information disclosed on the Ricoh website from FY2000

As of March 2001, the Ricoh Recycle Label (Type II) is included on five models. Ricoh has also disclosed product LCA information as Type III label on selected products. The product information that the Group discloses to government seems to be in relation to the GPL and the Group’s green procurement is highly detailed.

Suppliers

Ricoh Group claim to work in partnership with suppliers to support the establishment of environmental management systems (EMS) amongst suppliers e.g. ISO14001 and develop materials that have lower environmental impact. Its Green Procurement Guidelines were established in 1998 and have been translated into English, French and Chinese. Ricoh produced guidelines (1st July 2000) called the ‘Green Procurement System’ which is split into Audit guidelines and a Workbook for suppliers. The document seems to focus on environmental management systems and is promoted by Ricoh Industrie France S.A. and Ricoh UK Products Ltd for European suppliers. Ricoh Group’s business sites in Japan, US, France, UK and China use internal auditors that provide advice to and inspect suppliers. Ricoh organises green procurement seminars and publish Green Procurement News for suppliers to share technologies and ideas. Ricoh is working with suppliers to develop a joint system to eliminate the use of polyvinyl chloride (PVC), lead, hexavalent chromium and PVC-coated wire. 

R&D costs and benefits

Ricoh Group R&D costs according to the results of its environmental accounting 

· are Yen 1,610 million (FY2000)

Ricoh Group is achieving a range of business benefits

· Yen 20 million (cost reduce through eco-packaging)

· Yen 2,100 million (contribution to value-added R&D)

· [Yen 390 million] (reduction in user’s electricity expenses due to improvement in energy saving function and performance of products)

Sony

At Sony, the Product Environmental Committee was established as a specialist task force under the Environmental Conservation Committee. It holds regular meetings to exchange information.

Tools - examples

Efforts have concentrated on designing products that are smaller, lighter and consume less power, however it has been broadened to encompass the entire product life cycle.

Sony began trial application of the LCA system to professional-use products, recording media and televisions in the year ended March 31st 2002.

Suppliers
Sony’s procurement policy is based on ‘eQCDS+E’

· e = e-procurement

· Q = quality

· C = cost

· D = delivery

· S = service

· E = environment

Sony has developed a Green Partner System which requires Sony business partners to establish and promote environmental management systems, conduct risk management, implement green procurement and disclose information. As part of this it has developed Green Procurement guidelines and Green Partner Report Card. In September 2001 it established a Green Procurement Committee, a sub-committee of the Environmental Conservation Committee. One of the primary roles is to develop the Green Partners System (GPS) which was established in July 2001. As part of GPS, 700 companies attended 8 meetings at Sony headquarters in July and November 2001. On March 31, 2002 Sony organised an exhibition themed on ‘New Technology, Value Analysis and the Environment’. This included 50 parts and technology exhibitors and attracted 1500 Sony employees. In addition, the purchase of green products by employees is encouraged through adding the ‘eco’ mark to office products designated as green procurement goods. The list of products bearing the ‘eco’ mark was expanded in year ended March 31, 2002 to approximately 900 items.

R&D costs

Sony’s R&D costs according to the results of its environmental accounting research and development

· is Yen 1,637 million (FY2001)

Annex 2: Discussion questions and notes

Policy issues

What is the electronics sector’s position on sustainable development? What implications 

does it see in relation to product design and development?
· The focus of sustainable development thinking seems to be primarily on resource efficiency coupled to carbon dioxide (CO2) reduction e.g.through the Kyoto Protocol. Japan’s lack of natural resources makes its focus on eco-efficiency at home and in key supplier countries a logical conclusion. This is a natural progression from the original focus on energy efficiency that started in the seventies. The focus at present is on the ‘closing (resource) loop’ and the vision of a Green Society is extending this. There seems to be a consistent language used relating to 3Rs throughout government and business

· An exception is Sony which has shifted towards a social and environmental report, and seems to be closer to ‘state of the art’ corporate sustainability reports in the UK or Europe 

· Japan seems to be looking to influence the demand and supply side – therefore the government is starting to use the components of Integrated Product Policy (IPP), without calling it IPP. The Green Purchasing Law is creating a ‘ripple effect’ e.g. the development of greener products with better information, with movements to improve the environmental performance of suppliers based in and outside Japan

· There is recognition of the need to raise environmental awareness amongst the general public – however, there was no research presented. For example, part of the role of the Mashushita EcoTechnology centre is to help raise environmental awareness and understanding amongst the general public in the region

· Professor Yamamoto of Tokyo University is influential in sustainability thinking and is building a system to rate the environmental or broader sustainability performance of firms - this will improve consumer and investor decision-making

· The Japanese kaizen approach focuses on continuous improvement. This may account for the zero waste goal. However, companies seem to have various definitions of zero!

Legislation and implications

What are the eco-design, recycling and materials development implications of the Household Appliance Recycling Law (HARL)?

HARL covers household appliances (televisions; air conditioners; refrigerators; and washing machines) and was enacted in April 2001. HARL comprises 80% of all discarded home appliances. Designated intake places received 8.55 million discarded household appliances from April 2001 to March 2002. 8.37 million items were brought to authorised recycling plants with good re-utilisation ratios. The law stipulates recycling rates (defined as the weight of recycled materials that are valuable in the markets) for the four product categories:

-     60% for air conditioners (achieved 78%)

-
55% for televisions (achieved 73%)

-
50% for refrigerators (achieved 59%)

-
50% for washing machines (achieved 56%)

· The Law  made it compulsory to collect chlorofluorocarbons (CFCs) from air conditioners and refrigerators.

· There are an estimated 60,000 participating with 380 designated intake points and 39 recycling centres.

· The fees announced by manufacturers and importers are broadly:

-     Y3500 for air conditioners

-     Y2700 for televisions

-     Y4600 for refrigerators

-     Y2400 for washing machines

· The fees required for transportation are indicated to the general public by each retailer. There are a variety of fees, ranging from Y500 to Y2500.

· Retailers collect and transport appliances, manufacturers and importers recycling them and consumers discarding appliances paying a fee for these services

· Prior to HARL 40% of home appliances were treated by local government. After the Law 65% of 3160 of the municipals have suspended operations to take back the four products.

· There was no clarity over how METI were dealing with eco-design.

How will HARL be policed? What are the penalties for non-compliance?

The Japanese cultural attitude of being a ‘law abiding’ society has meant that illegal tipping has not increased after implementation of HARL. There was a brief surge just before introduction. METI suggested that the concept of ‘general shame’ is being established which probably links to Japanese mindset of not ‘losing face’. There is a plain clothed green police force that monitors dumping of household alliances. The penalties for non-compliance are:

Individual:    Yen 300,000 (£1500) 

Companies: Yen 100,000,000 (£0.5M)

· Professor Yamamoto appears to be recommending to government that a new law is established in 2003 to stimulate the diffusion of green and leased products.  This might include, for example:

· Tax incentives on leased products

· Introduction of a carbon tax

· Encouraging use of solar panels

· A landfill tax

· Further laws may be introduced over the next few years, de[pending on whether targets are met

· There is the potential introduction of a carbon tax in two years time depending on the voluntary actions of stakeholders if result is not good enough on energy conservation and innovation. Issues include:

· What will they tax?

· Will they be prepared to use a tax in the future?

· METI was opposed to the use of fiscal instruments

· There will be a major education programme. There will be an attempt to increase environmental education through a global weather forecasting programme.

R&D

Is R&D being conducted at a company level or industry wide?

METI has highlighted the environment as one of four strategic priorities for research. The research infrastructure seems to have been re-structured. 

· There is significant corporate investment in recycling infrastructure, as there is little no public sector R&D finance available for capital investment. However, R&D funds seem to be available from various government departments for the development of new environmental technologies

· Some companies want to licence their new environmental technologies. For example, Sony promoted a range of examples of R&D in the Sony Eco-Plaza – an example, is limonene – however, subsequent discussion indicated that the technology may not work effectively.

In what areas of eco-design, recycling and materials development is further R&D necessary?

Possible areas include:

· Looking to get more value from and find applications for recyclate

· Longevity (the average age of products appears to be similar to the UK)

· The discrepancy between lifetime of products and assumptions for energy use over life

· Cheaper separation of plastics

· More uses for plastics

· PCB recycling

· Biodegradable plastics (No information was obtained on use and there is nothing in the legislation to encourage their use)

The main thrust appears to be to stick with main engineering plastics and recycle them properly.

Are METI developing eco-design programmes for SMEs? if so, how are the programmes being implemented?

There appear to be no clear plans for eco-design programmes for SMEs. Whereas there was much information sharing on lead-free it may be that, for competitive edge reasons, many companies will not share cutting edge R&D. Nevertheless:

· There appear to be many research centres focused on LCAs

· Recycling technologies may be shared within the A or B consortium

· Sony is interested in technology transfer – but appeared to be unsure how to sell licenses

· 3 or 4 technologies are available for offers to license

· Hitachi has been training SMEs in Japan and other supplier countries

· Kochi (regional government) are collecting examples of eco-design amongst SMEs – which is broad-based and not electronic specific

· Most electronics designed in Japan and built outside e.g. China, Taiwan, The trend is accelerating and requires increasing attention to suppliers

· Professor Yamamoto has been collecting and classifying best practice examples of eco-design and now eco-services.

To what extent is Japanese policy related to electronics recycling influenced by draft WEEE and RoHS directives?

The Japanese have seen the considerable length of time it has taken to agree WEEE and ROSH, due to the particular interests within the EC – and seem to have decided that there are opportunities to move the agenda forward.

· HARL appears to be a sensible approach with the major focus on four areas – fridges, televisions, air conditioning equipment, washing machines

· There have been proactive approaches to removing lead, cadmium and certain brominated flame retardants – getting ahead of RoHS timelines has not been an issue for some companies (see Hitachi)

· Lead has started to be used in many products – many Japanese companies have challenging goals to remove lead from soldering prior to European legislation (see Smart Lead-Free Soldering Mission report – 2001)

· METI is keen to open channels to exchange information and learn from other approaches e.g. WEEE

· Legislative developments are driven by crisis over volume to and lack of landfill

· The Japanese have gone beyond the requirements of WEEE and RoHS Directives

· The culture of kaizen may generate synergies between the quality culture and the environment culture.

Are there any voluntary agreements evolving in eco-design in the electronics sector?

An example is Energy Star for PCs.

Markets and Marketing

What are the Japanese consumer’s attitudes to eco-design and the response by manufacturers to the green agenda?

· Consumer awareness is increasing but generally limited beyond, for example, segregating domestic waste. Nevertheless an increasing number of the public attended the  Eco Product Exhibition (http://eco-pro.com) There were 80,000 visitors to the event in December 12th-15th 2001

· There appears to be covert environmental marketing by companies. Many electronics firms are now producing Type II labels e.g. providing better environmental information to consumers. This likely to be in response to central government request for more environmental information in relation to the Green Purchasing Act and other stakeholder requests. Few products are marked up as ‘friendly’ – but many Type II eco-labels now starting to be use by companies.  JEMAI seem to want to start moving forward Type III eco-labels based on LCA data

· There are discussions in companies over different types of green product based on different levels of greenness

· The University of Tokyo is completing research into the environmental performance of companies to help investors and customers make better decisions.

Is eco-design driven by a perceived customer need for environmentally friendlier products?

Eco-design seems to have been initially driven by the market through the Green Purchasing Law and growing green procurement requests.

Does eco-design help achieve competitive advantage in the market place? if so, how?

· The marketing and communication response of eco-designed products has been limited and does not seem to have been particularly effective in Business-to-Consumer (B2C) markets. All companies agreed that there was little market pull for eco-design products in the B2C area

· Compliance with domestic recycling legislation, and the development of showcase disassembly plants show that companies take the promotion of eco-design and recycling seriously. Almost every company visited has its own Type II eco-label and this is applied to products that have achieved internal environmental standards. The extent to which eco-labels are communicated to domestic consumers is unclear – it seems that this is more of a response to the Green Purchasing Law (GPL) and potential increased green procurement amongst B2B customers

· It was not possible to determine whether eco-design and recycling would reduce costs to companies. This would will probably not happen until new design methods integrate experience and learning from mass disassembly. To develop the B2C market there will need to be stronger educational marketing to build public awareness to create market pull

· The GPL appears to be starting to provide a catalyst for change amongst some companies. This is especially important as government procurement represents 20% of the overall Japanese market.

Organisation and management

What are some of the organisational challenges involved in integrating environmental considerations into the product development process?

· Three key areas for environmental consideration that are visible in the product development process are:

-
Design specification – of process and materials. This needs good and up to date knowledge of materials, energy and toxicity (chemicals) information required to make improved decisions

-
Procurement – of recycled materials or less damaging and non-toxic alternatives; reducing types of plastics used through manufactured product and reducing screws and other design traits

-
Disassembly – at the design stage and plant investment
· Internal training is well established while knowledge management of the learning being produced from live recycling plants is also becoming  established. Internal communication to orientate the design process around eco-design will impact on the design of the next generation of products already in the recycling plants

· It was striking that environmental issues are championed at a senior level and reporting of results and delivery of strategies is reported to senior management. Sony for example state that 10% of product evaluation is based on environmental performance

· There appears to be some research starting the University of Tokyo into investigating eco-design management systems, linked to some form of eco rating.

What organisational approaches are companies developing to implement eco-design?

Knowledge sharing of best practice, material choices and new processes are the main thrust of organisational changes.

To what extent is 'marketing' engaged in eco-design development?

See “Does eco-design help achieve competitive advantage in the market place?”

· Marketing involvement seems to be more information in relation to information collection and to prevent risk

· Training of marketing has taken place through the ISO14001 process (Sony) 

· Sony stated openly what was apparent in all the companies visited: that marketing was seen as a business issue, and that environmental reporting was a corporate issue, reflecting the aspiration but not close detail in what was seen.

Are electronics companies going beyond the requirements of ISO 14001?

· The effort displayed in communicating environmental strategy was evidence that there are efforts to achieve goals above ISO 14001 requirements

· Professor Yamamoto indicated that companies are becoming increasingly aware of the social aspects such as the use of child labour. Despite some reluctance to consider these issues in the discussions there is some exploration of a framework for a ‘triple bottom line’ (financial, environmental and social) sustainability management system – there was also awareness of www.projectsigma.com by Professor Yamamoto

· Social issues are more likely to be raised in supply chains outside of Japan and this is likely to require greater transparency of supply chains and more public reporting.

Will the sector be using ISO TR 14062 to help implement eco-design? if so, how?

· Japan was one of the key participants in the ISO TR 14062 process during its consultation and design phase. However ISO TR 14062 is not to be published until the end of 2002 – therefore it is too early to say what the impact on eco-design will be

· Matsushita Electric was one company to mention that they were considering the use of ISO TR 14062. However, how the company is going to use it, was not discussed.

What are some of the organisational challenges involved in integrating environmental considerations into the product development process?
Approaches include

· Monthly meetings

· Reporting at a senior level

· A researcher at the University of Tokyo appears to be looking at eco-design management systems, linked to a form of eco rating

Use of eco-design tools

To what extent are companies focusing on lifecycle thinking (LCT) in relation to the development of eco-design tools (or are they purely 'end of life' e.g. design for disassembly)

The general situation seems to be as follows:

· The development of quite sophisticated information systems related to a) process and b) product in many companies e.g. Mitsubishi Electric

· A focus on the use of ad hoc tools e.g. LCA on new products

· A focused on incremental design changes to existing products

· Compliance based culture

· Downward flow of instructions

· Checklists have evolved from experience such as kaizen

· Competence in LCA is possibly a little simplistic e.g. Ricoh did not take into account paper

· Ricoh's approach includes the following 

· Training designers to understand the 150 points embedded in its checklist

· A database of materials parts

· Data from materials safety data sheets and information from various parts of the organisation

· Marketing functional requirements

· A top down checklist then running an LCA 

· A simplified user interface for designers

In this way they are able to get good information out quickly to customers and to desin engineers

What 'simple' eco-design tools have been developed?

There was no clear use of simple eco-design tools. Methods used include:

· Development existing supplier database.

· Prioritisation of internal data.

· Pragmatism.

Are companies developing eco-tools for other business functions in the product development process e.g. marketing?

· A range of environmental accounting tools have been developed and standardised approaches appear to be used in corporate environmental reports for reporting  on eco-costs

· Marketing seems to have been involved in ISO 14001 in some companies such as Sony. However no explicit tools for marketing have been developed

· Marketing seems to be aware of the issues which may arise in e.g.

· Maintenance

-
If there is (repeated) non compliant design, the design gets escalated to the top

Are eco-service tools being developed?

· Ricoh has developed a diagnostics system?

· Toshiba has developed a monthly rental system for household appliances aimed at single household and company people on the move

· JEMAI is starting work on eco-services through their ‘Factor X’ club. However, it is at the very early stages of development. There was confusion over terminology with various participants in a subsequent workshop in Tokyo thinking that Product-Service-Systems (PSS), Sustainable Service Systems (3S) and eco-services were completely separate concepts. There was an agreement that there was a need for common terminology and more examples

· There are big gaps in knowledge e.g. the eco impact of maintenance visits

· Seeing the opportunity for cost reduction can present difficulties

· Electronics is driven by technology improvement

· Industrial designers don’t seem to know the issues.

What eco-design tools are used? and what have proven to be most successful? and why?

· The prime use of tools seems to be in relation to environmental evaluation. LCA is used quite extensively with the use of LCA database

· There was no evidence of the use of tools and processes in the creativity or idea generation phase

· Companies seem to be developing various types of checklists primarily focused on recycling and ‘end of life’ e.g. 

-
Ricoh is using a 150 point checklist

-
Mitsubishi Electric seem to use two types of checklist, as well, as a Factor X tool developed in conjunction with Professor Yamamoto and MET tool (Material, Energy, Toxicity)

-
Mashushita Electric has also developed its own ‘Factor X’ tool.

Green purchasing and supply chain management

What impact has the Green Purchasing Network have on the electronics sector?

The Green Purchasing Network (GPN) was established in 1996 and now has over 2600 members.

What impact has the Green Purchasing Law have on the electronics sector?

The Green Purchasing Law has acted as a stimulus to the development of greener products is leading to a ‘knock-on’ to suppliers. As a result a number of companies are developing green procurement guidelines.

To what extent is eco-design being linked to procurement and supply chain management? and what tools are being developed?

Many companies are developing green procurement guidelines. These seem to be covering both environmental management and product related issues particularly related to components.

How are electronics companies managing the collection and analysis of environmental information from their suppliers?
This was a key question and reflects on the effectiveness and efficiency of the chain and its ability to respond.   The impression drawn was that normal management techniques were used and that these varied from company to company.  

· In addition to considerable quantitative data, regular meetings and site visits were evident and ones assumes stringent commercial warranties and quality assurance

· This is an area that requires further investigation and an area that will be especially reflected by the results.  For example the removal of certain hazardous substances might increase mean time between failure rates and these will become evident in the next few years.  Pioneers as the Japanese undoubtedly are in this field carry extra risks
· Companies are trying to collect information from suppliers through the use of questionnaires

· Hitachi requested information basically on the implementation of environmental management systems of suppliers to determine those that have and have not developed programmes – this helps in targetting non-performers. In addition, Hitachi is also trying to determine the use of certain substances in components but having less success in getting good quality data.

Have electronics companies established eco-design training partnerships with suppliers? To what extent are they trying to influence beyond ‘tier one’ suppliers?
A number of companies are developing partnerships with suppliers. For example, Hitachi has developed collaborations with both suppliers and the public sector in Taiwan.

· Changes in supply chains are occurring.  Eco-design and processes are affected as a result of Japanese HQ decisions and implementation

· Recycling systems of an advanced nature developed and justified for the home market but will be ready for a second phase of use internationally.  Big Japanese companies working together to recycle each others' products (A & B consortia).  Fiscal incentives provided by the government setting rules and consumer levies.  Seems to be working well

· Tools are used but not completely disclosed.  A ‘pick and mix’ approach is being used  Born out of co-operation inter company, METI and academia, approaches are probably very advanced

· Not much life cycle thinking is probably happening at the operating level

· Data bases - especially related to components – were vital within each company visited  and are part of the development of information systems (whereas in Europe there is as an urgent need for vendor independent data).

It was evident that the majority of the physical supply chain was SE Asia dominated and that the Republic of China (ROC) was increasingly important both as a volume base and an emerging market of great scale for high technology branded goods.

Environmental accounting and performance

How do electronics companies assess the a) cost and b) benefits of eco-design?

The prime assessment of eco-design seems to be in relation to be R&D costs
· It is difficult to quantify what has been huge investment and added cost of eco-design programmes

· Estimated reduction of environmental impact is a basis for assessing benefit

· Many companies seem to be developing environmental accounting systems

· The financial advantages of re-using material, and reduction of energy usage appear to be calculated in physical terms but not financial and therefore it is not easy to identify where cost or benefit is recorded. Financial data on eco-design maybe seen as competitive and therefore not put into the ‘public domain’. The financial cost of greater longevity is unknown, although again the likely future ‘market pull’ is a possible issue that will drive eco-design practice

· Mitsubishi offers financial help with new materials to investigate recycling possibilities.

How do electronics companies measure environmental performance improvement of product and services?

· Several companies seem to be adopting eco-efficiency as an index for measuring of environmental impact e.g. Eco-efficiency = Sales/Environmental Impact. Sony aims to raise its eco-efficiency with respect to greenhouse gases and resource consumption by 1.5 times by fiscal year 2005 and by double that by fiscal year 2010, compared to fiscal year 2000

· Hitachi measures energy consumption reduction as the most likely way to reduce CO2 emissions, but this has to be balanced with perceived loss of performance on certain types of products. Nevertheless, the company reports that eco-design products represent 22% of their turnover at this time

· Mitsubishi also concentrates on energy savings and is aiming at 1% each year. 

Communication and reporting

How are eco-design improvements communicated to B2C and B2B customers?

Companies seem to be starting to feature eco-design information on websites but detailed information seems to be primarily in Japanese at present:

· Corporate environmental and sustainability reports seem to be starting to split environmental aspects of a) products and b) processes

· Companies seem to be starting to feature eco-design information on websites but detailed information seems to be primarily in Japanese at present

· Sony has developed an in-house exhibition of greener products and recycling technologies

· Matsushita Electric developed a display of its new greener products and various educational aspects in their Eco-Technology Centre

· A number of companies are developing Type II labels, with some indication from JEMAI of Type III labels. Sony’s Type II label, ‘eco info’ has been used in Japan since December 2000 and in Europe since August 2001. It is an interesting example, as the symbol is featured coupled with information on specific environmental improvements

· Professor Yamamoto discussed the efforts of regional authorities in championing and sharing knowledge of business eco-design practice. Kyoshi prefecture has developed a design prize that focuses attention on businesses who have made advances in eco design and these are published in an annual publication as case studies

· Each manufacturer visited is using adherence to their own self declared compliance with in-house standards (Type II labels) across materials, recycling and low energy consumption

· Some companies have been using a portfolio of environmental communications to consumers

· Kochi prefecture has completed a study of eco-products in that area. As a result Kochi has created a brochure of eco-designed products from the region.

Inverse manufacturing, recycling and eco-design

What are the lessons learnt from establishing inverse manufacturing systems?

Issues include:

· Inverse manufacturing is possibly an academic concept no company visited used the terminology

· Remanufacturing is different from disassembly

· Need to establish market for recyclate

· Use of screws

· Need secure fixing so PCBs do not move (secure for drop test)

· Less stickers

· Less moulded-in metal inserts

· Screws for ease of maintenance.

What is the balance between ‘end of life’ and eco-design aspects in consumer electronics companies?

· JIDPO considered every example of eco-design to mean recyclable design or design using recyclate, and do not seem to be aware of other aspects

· IBM missed out use phase

· There seems to be a lot of work on elimination hazardous materials e.g. NEC aim to abolish lead, hexavalent chromium, mercury and cadmium by 2005

· Many companies seem not yet to be applying full life cycle thinking (LCT)

· Blinkers on zero to landfill – there seems to be different definitions of zero

· Lack of consumer pressure

· Ricoh developed its ‘comet circle’ in 1994.

Are there different implications for company policy between the up-front charge on home appliances for recycling and the end-of-life charge on other electrical appliances?
· Japan is a law abiding society

· The cost of recycling is not known.

Are there any integrated models of inverse manufacture, recycling and eco-design?

· IBM said information is obtained from the recycling centre and fed back to designers

· Ricoh is integrating manufacturing and recycling. It has a detailed database and designers have access to some of the information (but not all)

· The photocopier sector started early on the issues

· The paper issue is huge

· IBM has been pushing dematerialisation and has a PC asset management and recovery. 

What recycling measures are companies taking?

The Mission was impressed with co-operation in the sector

· There is heavy investment

· There is extensive collaboration e.g. A, B consortia

-
A worked with existing recycling infrastructure

-
B built new recycling infrastructure

How have companies assessed the costs of recycling their products at the design stage?

There seem to be approaches evolving to monitor environmental costs more closely.

What is the cost of recycling?

As a result of the lack of landfill they are going to undertake recycling and set up infrastructure whether it costs money or not. There seems to be a moral imperative: 

· Take-back will happen because of the culture of the ‘abiding society’

· There is longer-term common vision

Nevertheless:

· Everyone accepts that that targets can be achieved and that there will be reasonable investment on payback

· There is a clear recognition of the cost saving and pragmatic benefits of recycling

· Costs are being monitored closely with perceived business and cost saving benefits

Furthermore:

· Low interest rates allow a longer term view; it is good time for companies to borrow to develop the infrastructure; low costs of long term capital

Cost issues include:

· Yields curves

· Deflation

· Balancing the scales of recycling – costs and income – with a key question being how do we move to breakeven?

· Small steps to success or giant leap to failure?

· Costs of removing labels (adhesives ) eg Ricoh labels inserted in notches in plastics.

What measures are companies taking to reduce the cost of recycling?

Measures include: 

· Critical mass to reduce costs

· There seems to be a lot of try it and see – pragmatism

Sony appeared to have a better idea of the costs

Materials

Are companies experimenting with biodegradable and smart materials? If so, what are their experiences?

There was evidence that some of the companies that the team spoke to were aware of the possibilities offered by biodegradable materials, but this was a route that did not appear to hold much interest at the present time.  Issues included:

· The use of biodegradable materials is in conflict with the idea of a ‘closed loop’ recycling society

· On the other hand, if the focus is made somewhat narrower, ie zero waste to landfill, then bio re-mediation may have a role to play.  For example Sony offered several instances of research that could be loosely described as relevant to this theme, but this is a low priority topic for the Japanese at present

· From other research, some Japanese companies are carrying out research into the possibilities that are offered by the use of smart materials.  However, these materials did not figure to any significant extent in the eco-design tool kit of the companies visited

· Professor Yamamoto seems to have a particular focus on eco-materials and there seems to be some funded network and research activity
· Fujitsu has launched a notebook computer using a biodegradable plastic.

In summary the current technological approach appears to be driven by a desire to establish closed loop recycling and reuse technologies based on traditional engineering materials.

Why do Japanese products have so many screws?

· There was no clear answer as to why Japanese companies have so many screws. There was some discussion that it may be that design engineers have just been taught that is good design or that it maybe due to ease of robotic assembly

· Sony, and others, agreed that their designs did seem to be based around the idea of discrete fasteners such as screws.  However, they did not have any suggestions as to why this might be.  It could simply be cultural, but other ideas that come to mind could be: to facilitate maintenance; to ensure tamperproof fixings; to allow manufacture by 2.5 axis robots; or to facilitate speed to market and product innovation.
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Annex 4: Mission Team

1.
Sponsoring organisation

The Centre for Sustainable Design (www.cfsd.org.uk) was established in 1995 and is based at the Surrey Institute of Art & Design, University College. The Centre for Sustainable Design (CfSD) has three core programmes: managing eco-design; sustainable solutions; and environmental communications. Sectorally, CfSD has a particular interest in the electronics sector and has completed the ETMUEL project (www.cfsd.org.uk/etmuel) - a major training project that delivered eco-design training to over 430 individuals in the UK electronics sector. In addition, within CfSD a regional business club (www.cfsd.org.uk/seeba) focuses on 'producer responsibility' issues in the electronics, automotive and packaging sectors. CfSD is also involved in a range of European networks covering 'green' electronics.

2.         Mission members
Martin Charter is the Director and Visiting Professor of Sustainable Product Design at The Centre for Sustainable Design at the Surrey Institute of Art & Design, University College. Since 1988, he has worked at director level in 'business and environment' issues in consultancy, leisure, publishing, training, events and research. Prior to this he held in a range of management positions in strategy, research and marketing in gardening, construction, trade exhibitions, financial services and consultancy including being a launch Director of Greenleaf Publishing and Marketing Director at the Earth Centre. Martin is the former co-ordinator of one the UK's first green business clubs for SMEs and presently also directs a regional network focused on 'producer responsibility' issues. Martin is presently editor of the Journal of Sustainable Product Design and was the previous editor of The Green Management Letter and Greener Management International (where he retains Editorial Board involvement). Other responsibilities include a member of the Judging Panels of Design Sense and ACCA's corporate environmental reporting awards, member of ISO and BSI groups on 'Integrating Environmental Aspects into Product Development' (ISO14062) and member of international advisory board of CARE electronics network. He is the author, editor and joint editor of various books and publications including Greener Marketing (1992 and 1999), The Green Management Gurus [e-book] (1996), Managing Eco-design (1997), Sustainable Solutions (2001) and Sustainable Value (2002). Martin has an MBA from Aston Business School in the UK, and has academic and business interests in sustainable product design, eco-product development, e-publishing and creativity & innovation. 

Professor Billett is Head of Design at Brunel University, West London.  He is Head of Design and he leads the Cleaner Electronics Research Group.  The Group has three main strands: Active Disassembly with SMART materials; the manufacture of circuit boards by offset lithography, including the creation of various passive components; the development of design tools for use in the electronics industry.  Professor Billett has always taken a keen interest in making a contribution to the solutions for the key issues of the day.  After he graduated from Cambridge University he worked on the problem of family planning methods, since at that time, exponential population growth was seen as a critical issue.  He then became very interested in Education, and spent a period in teaching and teacher training.  In the last fifteen years, he has been closely involved in the growing academic study of environmental matters, first of all at St Mary's Strawberry Hill, and more recently at Brunel University, both in London.  He has been especially interested in developing tools and techniques that can help us move towards sustainable development, with a particular focus on electrical and electronic products. Throughout his time at Brunel, Prof Billett has undertaken a variety of Senior Management Roles, along side his Teaching and Research, and he is currently president of the National Conference of University Professors, an organisation that promotes discussion of ideas of particular importance to the Professoriate.
John Simmonds is a trained Company Manager with over thirty years experience in the UK and overseas. Having held senior positions in brand leading businesses in consumer and industrial markets he has been both a practitioner and pioneer.  Starting work in Dutch Philips, then an American advertising agency his first Managing Directorships were with Letraset and Pearl and Dean. Subsequently moving into and investing in Information Technology with Telmar and Firth Rixon. Presently he manages a designer and manufacturer of electronics in Farnborough and chairs a Southern based IT support company. With first hand knowledge of adapting companies to changing environments John has been involved in restructuring programs and several major investment and divestment projects.

Clive Grinyer is Director of Design and Innovation at the Design Council. He is one of Britain’s foremost product designers and was previously head of design at TAG McLaren Audio. He has worked as a design consultant in the US and UK with IDEO, Fitch, where he was head of European product design, and as co-founder of design consultancy Tangerine (with Jonathan Ive, now head of Apple Computer). He was design director of Samsung IDEO in the US and head of Samsung Design Europe. He is a regular speaker and commentator on design issues for the press and for TV.

Joy Boyce, Head of Corporate Environmental Affairs, Fujitsu Services Ltd. Joy was appointed ICL’s first corporate environmental affairs manager in 1993 and was made responsible for ICL’s environmental programme worldwide.  With 20 years experience in the IT industry, she has held positions in marketing, public relations and strategic development functions and spent several years as a director in a consultancy practice.  She is Chairman of ICER (Industry Council for Electronic Equipment Recycling ) and Chair of the FEI’s  (The Federation of the Electronics Industries) Environment Policy Committee.  She also sits on the environmental policy committee of EICTA (The European Electronics Information and Communications Technology Association) and is a member of the Steering Board of CARE Electronics. Joy is a member of the ECMA TC 38 working group which has devised the TR/70 standard for environmental profile declarations for electronics products and is now working on a standard for chemical emissions from electronic and consumer electrical products. Joy is asked regularly to present papers on environmental problems and solutions at scientific, technical and managerial conferences and seminars. ICL has always had an arm’s length relationship with Fujitsu of Japan, but in April 2002 it was decided to change ICL’s name to Fujitsu Services to reinforce the branding and image.  The ICL name has been retained in the continent of Africa.  Fujitsu Services has a degree of autonomy which is reflected in the fact that the hardware which it supplies is vendor independent.  It offers a wide range of hardware and software from manufacturers and suppliers from Europe, Asia and the USA as well as devising and developing its own solutions for networking and a range of large scale projects.  For this reason Fujitsu Services’ Corporate Environmental Affairs department believes that environmental declarations and profiles are becoming increasingly important, as producers source their components, whole systems and other services from a wide range of suppliers.  In addition, Fujitsu Services is very keen to learn more about the development of environmentally sound services.    
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