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EXECUTIVE SUMMARY
SusProNet is the first European Network on Sustainable Product-Service Development, abbreviated as SusProNet, and plays a central role in the field of Product-Service-Systems (PSS) design and development. SusProNet is funded under the European Commission’s Fifth Framework Programme. The network is organized around a core group of 7 scientific institutions and 25 industrial organisations. 
Central in the network are industry sector-oriented work groups covering 5 need areas that aim to make available best practice, can carry out programme research and generate lessons for the best form of industry-authority interplay. This report covers the need area ICT sector.

Although ICT is described as an industry sector, it differs substantially from other sectors, since it has become an enabler for those sectors. When looking at Product Service Systems (PPS) in ICT, this often results in it forming part of a much larger system. This considerably impacted on the development of this sector document, since as a supporting technology the main potential for PSS is in developing PSS in other sectors.
In a preparing work package, the following categorisation was given for the various types of PSS:
	PSS type
	General examples

	Product-oriented services

· Service integration (new technology allowing system integration)

· Product extension (the value of the product is increased through additional services)
	Suppliers provide additional functionality and products

Suppliers provide upgrades and repairs.

	Use-oriented service

(product owned by the service provider who sells the function not the product)
	Applications are commonplace as in leasing or rental of computer, office and other equipment, including telecoms lines

	Result-oriented service

· Product-substituting service

· Vertical integration (e.g. production on demand, production transferred to user)
	Increasing examples of substitution as services proliferate e.g.
· Virtual answering services replacing answering machines

· E-mail replacing fax machines

· Web-based information replacing directories  e.g. telephone directories

Examples of transfer of production include downloadable music and entertainment where the user burns a CD (although ‘materialising music in this way is less environmentally friendly than leaving it in digital form)


The term PSS is not established and is not used by any of the businesses participating in the ICT sub-group of SusProNet. Nevertheless, in reality PSS development is commonplace in businesses when they develop products and services and the optimum product-service mix.
ICT is an enabler for other sectors such as automotive, banking, construction, home, and office; and as more sophisticated communication technologies become available, and the organisation structure of companies evolves towards the greater use of outsourcing then the demand on PSS solutions will also increase. However because ICT is an enabler for other technologies the scope for PSS becomes very broad, and a choice regarding what to cover in this report has to be made. Following discussions with the SusProNet ICT partners it was felt that focusing on the product categories related to WEEE Directive1 (see appendix 5) might prove to be a more fruitful area for exploration of PSS and sustainable product service systems (sPSS) opportunities.

Although reinforcing present unsustainable development trends ICT is not inherently beneficial or harmful for sustainable development. This will depend on the type of technology and how it is used, which will ultimately depend on peoples’ values and better understanding through improved data. In fact there is very little hard data at the moment to make judgments. One of the problems is most of these developments rely on complex global networks whether they are the internet, WAP, GSM, DECT or other networks and there is little understanding of how they impact the environment and change social behaviour. Therefore comparing the sustainability of a result-oriented service using one of these networks with a purchased product is extremely difficult. 
In spite of the difficulties, opportunities can nevertheless be identified which might be attractive in themselves or assisted by implementation of Integrated Product Policy (IPP). It is for business to identify and develop specific opportunities. It is nevertheless possible to identify areas of greatest need and potential demand in the face of sustainability or related problems.  One approach to identifying and developing opportunities for S-PSS is to focus on the functional needs of customers, business and individual, and consider how these might be met in a more sustainable way while meeting other business and customer criteria.
Criteria for PSS opportunity attractiveness would include:

· Products, services  or customer needs where the information content is relatively high offer the most scope for dematerialisation through ICT eg replacing printed with on-line information.
· Products, services or customer needs where the information content is high and there is currently a high level of equipment, building and transport infrastructure and impact, have the most potential for savings against these things e.g. teleworking, teleconferencing.

· Products which are relatively expensive, used only occasionally, and where there is little or no status element in ownership, have the most scope for leasing, rental, shared ownership or other utility arrangements.
· Products and services which have wide existing or potential application and markets have the most potential for aggregate environmental and social benefits because of their overall impact. By comparison, niche, small market products, however individually ‘sustainable’ will not have much aggregate impact.

· Approaches which are replicable with other products and services and so would enable still wider application. A product or service which has similarities to others can act as an example and help in learning. A highly specialised product may offer less scope for wider application.

· Major PSS initiatives by large players are likely to have most influence on the market as a whole, both directly and indirectly by influencing suppliers and smaller competitors. Such initiatives may have most benefit in terms of positive sustainability impacts.

· B2B PSS are likely to present most opportunities, at least in the short term. The economic case is usually clear, the chains of relationships and other service aspects are more manageable.

There are so far few examples of extensive application of S-PSS ie PSS developed with the aim of reducing sustainability impacts. Some PSS have nevertheless been developed which have potential incidental sustainability benefits, and there are some where sustainability has been a consideration. Some are already increasing in application, for example on-line banking and teleconferencing, and some are still at the trial or conceptual stage.
In the long term a significant shift in the direction of sustainable development, and the sustainable application of ICT, will depend on values shifts in society.
A number of PSS opportunities related to the ICT category of WEEE were researched which appeared to offer future financial and sustainable business opportunities. These were:

· PCs owned by manufacturers and companies charged on usage.
· Replacement of PCs by dumb terminals in office and home environments.
· Cellular phone switches to cordless telephone when in range of base station.

The State of the Art document (Tischner et al, 2002) showed that there were three main steps in the business development process of PSS and these were analysis, creation, and realization. Most of the detail within each step of the model is common to launching non PSS products, so the participants of WP1 generally recognised the steps in their own company systems. However, it appears that PSS was not in general treated any different to non PSS. Sustainability within PSS, especially the social aspects, tends not to be given adequate consideration within the evaluation phase according to the participants of the ICT group because of the lack of market drivers and the availability of good sustainability evaluation tools.
Some tools identified in WP1 used for evaluation include 5Ps, DES, Kathalysis, MEPSS, PSS needs model, PSS innovation workbook, PWC/TNO innovation scan, E2 vector and eco-design portfolio. No specific examples have so far been found of environmental or broader sustainability considerations being routinely integrated into PSS design and development although some leading firms routinely apply eco-design and LCA to products.

During the 2nd SusProNet workshop, inputs were obtained from the ICT participants on how their companies deal with the idea generation and selection of new PSS. In general the processes were no different to regular products. For the idea generation stage few had formalised documented processes, these were generally applied from the selection stages onward.
The importance of PSS within a company was dependent on the core business interests, with it being very high in a company like Orange whose core business is built on services, to fairly low importance in a company such as Steelcom, who were representing IPSCOM, whose core business is the manufacture of masts and antennae with little service content. However the interest in PSS by manufacturers who historically have not been heavily involved in service systems is becoming higher. The reason is that profit margins on manufactured goods are now often very low because of high competition and PSS is seen as a way of boosting profits in the future by developing the service element.
As with idea generation there are in general no special processes or tools which are used for the implementation of PSS, although with PSS there is a requirement for more of an emphasis on financial and marketing aspects. This can be seen when looking closely at companies heavily into PSS compared with others. 

With regard to PSS tools there does seem to be a gap in tackling marketing/financial side resulting from the multi-stakeholder aspects that often accompany PSS. Better eco-design tools are also needed for PSS, with a lack of good data also being an issue.

The first key implementation challenge for PSS in the consumer market (B2C) is customer acceptance of PSS over owning the product. This will take time, and is more likely to be influenced by technology, such as faster communication systems to households, which will allow PSS to be offered that give valuable services and automate the home, rather than by government tax incentives. 

Within business to business (B2B) to be successful a PSS must offer something needed over and above what a customer would get from just purchasing a product. Xerox is a good example of how to be successful in this. Increasingly they are working with customers to design and redesign their basic business processes. They sell innovative approaches for performing work and for enhancing productivity. 
The second major challenge for companies moving into PSS is setting up good partnerships, where the sharing of revenues and responsibilities is agreed and documented. However with many companies already involved in partnerships through outsourcing of services and products this is less of an issue than it used to be.
There has been quite a lot of research into PSS by the academia, but not a lot of this has involved industry to any great depth. Within the ICT sector there has been a steady growth of PSS solutions especially for B2B. In spite of this much of industry struggles on how to get the design and service elements working well together, and in setting up good business alliances. There is also an almost complete lack of tools for PSS within industry. As a result of this there is a substantial case for research, working with industry, to find the best in class PSS systems, organisations and tools to effectively manage PSS.

The other area where little research has been carried out, is the impact of PSS on sustainability. Certainly the work carried out within SusProNet showed that a PSS solution is not necessarily more sustainable than a regular product. However much more research is needed to determine what makes a PSS a sustainable solution, and what data is needed to make this analysis.

There is no specific policy support for PSS – the IPP communication acknowledged the importance of services but explicitly mentioned that the paper would focus on products. Indirectly some of the new environmental legislation such as the WEEE, RoHS and EuP directives will help drive some sustainable PSS.

There are areas where specific EU policies could help drive PSS. Some of these are:

· Tax incentives and publicity to companies to pursued them to move to thin client computing. This could result in substantial reductions in energy and resources.


· EU policy to move from telephone numbers to IP addresses to allow the rapid integration of landline, mobile and wireless telecommunications.


· EU setting minimum ASDL bandwidth standards to promote PSS solutions within the home.


· Incorporation of PSS into the education curriculum of engineering, design and environmental studies.


· More research into what makes a sustainable PSS solution. 
1 General Introduction to SusProNet
1.1 INTRODUCTION
SusProNet is the first European Network on Sustainable Product-Service Development, abbreviated as SusProNet, and plays a central role in the field of Product-Service-Systems (PSS) design and development. SusProNet is funded under the European Commission’s Fifth Framework Programme. The Network’s aims are to
1. Exchange, analyse, complete and make easily available information on best practice on Sustainable Product-Service Development.


2. Identify research needs to create excellence in Sustainable Product-Service Development in Europe, and, by this:

3. To contribute considerable to various EU policy objectives, such as Integrated Product Policy, Sustainable Development, and competitive growth.
The SusProNet Consortium consists of over 30 organisations. The 25 Participants represent the demand side, representing industries active in Sustainable Product-Service Development with various dozens of billions of turnover (e.g. Siemens, Agfa, Nokia, various SMEs, etc.), several industry associations like the World Business Council for Sustainable Development (WBCSD), an NGO and a training provider (as support to dissemination). 
Seven Network Partners act as Work Package leaders and form the Steering Committee. It concerns TNO-STB, the TNO/TU Delft Eco-design Centre Kathalys (NL), VITO (B), econcept (D), CfSD (UK) and INETI (Pt) plus O2, a world-wide representative organisation of professionals in eco-design. They are among the EU’s key players on research into Sustainable Product-Service Development, representing research budgets on Sustainable Product-Service Development of several million Euro. 
A Network Advisory Board of 5 persons linked to equally knowledgeable organisations in the field ensures a broad view in Network management. SusProNet forms a Cluster with 7 other major EU-funded projects that develop 17 concrete Product-Service-Systems.
Central in the network is a series of industry sector-oriented workshops that aim to make available best practice, can program research and generate lessons for the best form of industry-authority interplay. Sectors/need areas covered are:

· Base materials

· Information and Communication

· Office workspace

· Food and retail

· Households.
By opening up key activities for outsiders, the Network acts as a virtual organisation for an additional 100 + key professionals in this field.
1.2 APPROACH FOR DEVELOPING THIS SECTOR DOCUMENT
Information communications technology (ICT) was born with the invention of the telegraph in 1830, which for the first time allowed instant communications with distant locations. This led to other forms of instant information such as the telephone, radio and television. However it was not until the modern computer had been developed that communication and processing technologies were joined into networks that now stretch around the world, affecting all areas of global society. 
Although ICT is described as an industry sector, it differs substantially from other sectors, since it has become an enabler for all those other sectors. As an example, in the building industry not only has ICT become an important instrument in design and construction, but most modern office buildings have ICT systems inbuilt into their infrastructure for communication, security and control of the environment. When looking at Product Service Systems (PSS) in ICT, this often results in it forming part of a much larger system. This considerably impacted the development of this sector document, since as a supporting technology the main potential for PSS is in developing PSS in other sectors. Table 1.1 gives an overview of the PSS categories discerned in this project.
Table 1.1: Categories of PSS
	PSS type
	General examples

	Product-oriented services

· Service integration (new technology allowing system integration)

· Product extension (the value of the product is increased through additional services)
	Suppliers provide additional functionality and products

Suppliers provide upgrades and repairs.

	Use-oriented service

· (product owned by the service provider who sells the function not the product)
	Applications are commonplace as in leasing or rental of computer, office and other equipment, including telecoms lines

	Result-oriented service

· Product-substituting service

· Vertical integration (eg production on demand, production transferred to user)
	Increasing examples of substitution as services proliferate e.g.
· Virtual answering services replacing answering machines

· E-mail replacing fax machines

· Web-based information replacing directories  e.g. telephone directories

Examples of transfer of production include downloadable music and entertainment where the user burns a CD (although ‘materialising music in this way is less environmentally friendly than leaving it in digital form)


The background work and research for this document has been done by the Centre for Sustainable Design (CfSD), the work package leader for the ICT need area. Much of the research findings resulted from literature searches on the intranet. The results were put on a website for the industrial participants to review. Inputs from the industrial partners were obtained electronically and via series of workshops. The industrial partners for the ICT sector/need area are given in Table 1.2
Table 1.2: The industrial partners for the ICT sector/need area
	Company
	Contact Person
	Company Information

	Agfa
	Reimund Muller
	Manufacturer of analogue/ digital products for making and processing images

	Alcatel Bel
	Tom Bervoets, Sebastien de Boer
	Provider of end-to-end communications solutions

	CHK
	John Simmonds
	SME manufacturer of Printed circuit boards and electronic equipment

	Heidelberger Druckmaschinen
	Ingrid Amon-Tran, Cay-Christian Conze
	Customer-oriented solutions linking all stages of printing processes

	IEE
	Silva Ninan, David Lee
	UK professional body for electrical engineers

	INNOPSE
	Ralf Biernatzki, Ahmad Abdalla
	EU project focussed on the engineering of services for technological companies

	Nokia
	Jake Mclaren
	Development and production of mobile phones (and other ICT products)

	Orange
	Maxine Birmingham
	Mobile phone network provider

	Prosecco
	Antonio Ardilo,
	EU project develop an integrated, modular innovation management system for product & service co-design (PSCD)

	Recycling Partners
	Jorg Dorff
	Network of non-profitmaking organisations recycling/refurnishing of electronic products

	IPSCOM (Steelcon)
	Jochen Mosbacher
	Integrated and Standardised Pylon concept for 3rd Generation Mobile Communication.

	TVT Business Innovation
	John Duckett
	Consultancy and business support firm


See Annex 1. for full details
1.3 STRUCTURE OF THE DOCUMENT
This document is a report on the state of the art of PSS to information users. It forms part of the results of Stage 1 of the SusProNet project and complements ‘state of the art’ reports prepared by the working groups for PSS to other user sectors. It also inputs into the general ‘state of the art’ report WP1 which sets out the project framework and conceptual basis for PSS.

The structure of this report is as follows:
· Chapter 1 provided an introduction to the report

· Chapter 2 provides an overview of the information and communications 
technology (ICT) sector, approaches to PSS development and current examples of PSS.

· Chapter 3 reviews opportunities for PSS, considering trends and scenarios, opportunity areas and methods and tools. Emphasis is placed on sustainable PSS.

· Chapter 4 covers the process for generating and selecting PSS ideas, looking at the need areas and experiences of the ICT group.

· Chapter 5 deals with the implementation of PSS, using one of the most promising ideas generated by the ICT group at the ideas generation stage.

· Chapter 6 attempts to bring together the work carried out during the project to come to some overall conclusions on PSS within the ICT sector.
2 product service systems for need area ICT: an overview

2.1 INTRODUCTION
The purpose of this chapter is to provide, as background for the next three chapters, a ‘birds eyes’ overview of the information and communication technology (ICT) sector and the ‘state of the art’ of PSS within the sector. The sector is defined, the ICT market described, and some of the main technology developments are introduced, together with some of the factors driving or inhibiting technology application. The ‘state of the art’ of PSS development in the sector is summarised and some examples of PSS are provided.

The ICT sector is considered from two perspectives:

· Technologies, products and services (i.e. applications and suppliers)

· Needs satisfaction (i.e. functionality and customers). 

Technologies are a primary consideration since they are a dominant driver in product and service development. A focus on needs satisfaction and functionality is also important in the context of this project since meeting needs sustainably is the aim of a sustainable PSS (S-PSS) and ultimately of sustainable development. 

Supporting notes are provided in the Annexes.
2.2 DESCRIPTION OF THE ICT SECTOR

There is no simple or standard classification for the ICT sector which covers a wide range of technologies, products and services. Definition is further complicated by rapidly changing technologies and the diffusion of ICT into all sectors of developed economies. The simplest product-related definition is: ‘any product or system that processes, stores or communicates information’. It encompasses all digital, information and telecommunications equipment, software and services.

The sector is still fairly small (7.5% of GDP for Western Europe) but is rapidly growing and is a major supporting technology contributing to efficiency improvements and growth in other sectors. The sector is strongly service-oriented, services accounting for 69% of sales. Products nevertheless play an important part and all services depend on products and infrastructure.
The sector is dominated by large global players (See Appendix 7) in each of the main product and service sub-sectors, but it also includes many smaller suppliers, for example component and sub-system suppliers and specialist service providers. In 1999 there were 442,000 ICT companies in the EU (source: Eurostat). Many firms, especially larger ones, cannot be readily classified by product or service sector as they are often involved in a range of activities. Restructuring has also led traditional manufacturing companies to outsource/ ‘contract out’ production and instead provide system solution services e.g. ‘systems integration’. For example IBM has moved in this direction and become a major player by acquiring PWC's IT consulting division.

Although many of the main players no longer make or supply physical products, products are nevertheless part of the service delivery of many service companies. Furthermore many players manufacture and/or supply both products and services. The distinction between products and services is often blurred and appears to be especially so in this sector although it is service-oriented at the aggregate level.
This trend towards services has been driven by the greater potential for ‘value adding’ from services, especially in developed countries where international price competition and higher costs have reduced margins in manufacturing. The sectoral shift towards services also reflects the general increase in the importance of services in developed economies. One economic theory explaining this is that, once basic material and product acquisition needs have been satisfied, customers with increasing time constraints (and resources or disposable incomes) demand services for an expanding range of needs and wants, whether as businesses or consumers.

The sector is strongly technology-driven and there have been continuing developments in all aspects of technology, for example:

· Devices across all sectors increasingly fitted with constantly improving computing power and communications capability, and integrated in a communications web.

· More channels of communication and increased communication.

The main application so far has been in information processing in business, but there is a shift towards audio-visual and entertainment applications.

There are various barriers to the application and uptake of new technologies for example technological feasibility, costs, regulatory constraints, lack of standardisation, infrastructure constraints and customer acceptance.

When considering the ICT sector in terms of functionality, ICT provides information processing, storage and communications capability for an immense variety of applications across all sectors of the economy. In providing this capability, ICT can directly or indirectly help to satisfy many needs for businesses and individual consumers.

In general, needs satisfaction is indirectly rather than directly met by ICT. Business has a need to manage information and to communicate, not an inherent need and demand for ICT itself. Individual consumers similarly have a need (or want) for various functions, for example information and communication, not the ICT itself (unless the ICT product fulfils a status or other need).

While ICT can be specifically developed to satisfy customers’ needs, especially in the business sector it is frequently (but clearly not always) technology-driven rather than needs-driven. The rapid development of new technology and short-life nature of many products, combined  with intense competition, means time to market is often short. This leaves little time for assessing needs and demands, especially for innovative products. 

In considering needs, distinction can be made between the needs of, and applications within major market segments, and sub-segments within them. A particular distinction can be made between organisations and individuals or households.

· Meeting the needs of organisations: So far, the main application of ICT in business and other organisations has been in enhancing information processing and storage in order to improve operational efficiency and/or competitiveness. New technologies are now enabling new applications. Development of communication channels is now helping to meet the need for efficiency and other requirements in upstream and downstream supply chain management (SCM) and in customer relations management (CRM). In both cases ICT can reinforce long-term partnership relationships. E-commerce is still in the early stages for most businesses and countries but has increasing potential in B2B applications.

· Meeting the needs of individuals and households: Although ICT may be widely incorporated in products or services delivered to them, for most individuals and households, even in most developed countries, the direct application of ICT is still relatively limited. The potential for increased application in meeting individual needs is potentially great but will depend on various factors such as technology aspects, customer acceptance and ability to afford access. In consumer ICT markets especially, the distinction must be made between satisfaction of needs, and satisfying wants stimulated by marketing and the prevailing consumerist cultures.

· Meeting future needs: How ICT develops in relation to satisfying needs, or generating still further needs and wants in future is uncertain. Future needs and demands may change and will be influenced by how economies and societies develop and people choose to live. Scenarios for the future must be considered in assessing how society’s needs and demand may evolve. The Maslow ‘hierarchy of needs’ also provides a basis for considering individual needs’ satisfaction. ICT can presently or potentially facilitate the satisfaction of individual needs at all levels.

Because of the broad scope covered by ICT it was decided following discussion with the ICT project partners after the first SusProNet workshop in Eindhoven, to focus on the product categories in the European Waste Electrical and Electronic Equipment (WEEE). (See Appendix 5) It was then further decided to limit the focus of ‘opportunity search’ and concept development to the IT and telecommunications equipment product sub-categories of the WEEE Directive. These are:
· Centralised data processing:

· Mainframes

· Minicomputers

· Printer units

· Personal computing:

· Personal computers (CPU, mouse, screen and keyboard included)

· Laptop computers (CPU, mouse, screen and keyboard included)

· Notebook computers

· Notepad computers

· Printers

· Copying equipment

· Electrical and electronic typewriters

· Pocket and desk calculators

· and other products and equipment for the collection, storage, processing, presentation or communication of information by electronic means

· User terminals and systems

· Facsimile

· Telex

· Telephones

· Pay telephones

· Cordless telephones

· Cellular telephones

· Answering systems

· and other products or equipment of transmitting sound, images or other information by telecommunications

2.3 APPROACHES TO PSS DEVELOPMENT

The term ‘Product-Service System’ (PSS) is not established in business and there is no reason to suppose that the term is likely to become widely adopted, or even adopted at all. None of the participating organisations in the SusProNet ICT group used the term with PSS, viewed as an academic concept. 

Nevertheless, since most products have a service element and vice versa, it can be said that PSSs are commonplace and that, formally or informally, PSS development is something that business already does. The idea that there is ‘added value’ from services development is not news, for example in building better and long term customer relations. PSS is therefore a useful way of thinking about the optimum mix of products and services for a specific business or product in order to maximise business value. 

As defined in the introductory report WP1, products are ‘tangible objects that exist in time and space’ and services are ‘intangible and consist solely of acts or processes existing in time only.’ A PSS is some combination of both. Also from the discussion above, the ICT sector is strongly service-oriented by virtue of its structure and nature. While there are significant numbers of product-oriented, or product-service companies, many ICT companies supply only services. In developed countries, many major equipment manufacturers have tended to move in the direction of being service providers. This situation has reflected the higher value-added potential in services and the greater potential for market growth. 
In a highly competitive global market, diversified global and niche players alike have sought to expand markets or penetrate new ones by offering new services. Equipment (e.g. computers and telephones) and infrastructure (e.g. transmitters and cables) nevertheless form a significant part of the market and total product-service system mix. 

Amongst the participating organisations in the ICT group there has been a trend towards increasing service provision but for product producers and suppliers the emphasis remains on selling products and adding services. For example, Nokia has periodically considered alternative PSS models such as leasing but market conditions have not been judged to be suitable for launch. Lower profitability and market attachment to ownership have been barriers to change.

Approaches to PSS option selection and development among the participating organisations, and, within the ICT sector as a whole, appear to reflect the generic approaches summarised in WP1, but will depend on the product, service and market as well as on specific company approaches, methods and resources.

Participants’ experience and approaches to PSS development have included the following:
· Alcatel supply and integrate their own and third party telecoms systems and equipment. Range of standard business methods for delivery of market and customer-oriented solutions. Services are a major aspect of the PSS mix.

· Heidelberger Druckmaschinen, who manufacture/supply printing equipment, can take responsibility for defining finance and strategy processes, the product life cycle management process including quality gate process, and carry out systematic customer surveys and market studies for needs analysis. They also have a customer centric organisation for solution provision.


· Nokia design, manufacture and sell there own mobile phone products. Range of processes for product development and management from idea generation to marketing. They have evaluated but not yet pursued alternative PSS business models for direct involvement in the re-use mobile phone market. Mobile services are expected to be a large new growth area.

2.4 SOME EXAMPLES OF CURRENT PSS
In general, examples of direct PSS applications by the ICT sector itself reflect most of the generic categories defined in WP1.
For product-oriented services, the material content or impacts may be the same as for a 'pure' product, but the PSS aims to ‘add value’ by locking the customer into an ongoing relationship with the supplier. There may be environmental benefits where product life is extended or when the supplier takes back the product and refurbishes it or recycles the materials. For example, it is common for computer suppliers to provide a 'basic box', which can be readily upgraded as processing capability, memory and software are developed.

For use-oriented services, the main applications of PSS appear to be in B2B transactions. There are a number of obvious reasons why PSS arrangements are commonplace in business:

· Business decisions are (at least in theory) generally made on a rational economic basis and there is generally less likely to be emotional attachment to product ownership
· Rapid developments in new technology, short product lives, needs for equipment servicing and capital constraints all act as disincentives to product ownership. A package of service and support improves access to more efficient new technology upgrades as well as providing operational security. 
· Leasing or renting may avoid capital costs and can be tax efficient.

Both the IT and telecoms sectors have been especially active in offering diverse services for business customers in which PSS have figured strongly, with both products and services being provided together as part of systems packages.  For example, in the case of IT the package provided might include in-house data processing equipment and support services, or it might involve centralised data processing on the service provider’s premises. 

The product-service mix of copiers and other office equipment tends to be more product-oriented but with a substantial service element as in leasing and support services. 

In the consumer and household sector, cultural factors, such as status or the desire to own, besides other factors such as easy access to credit, make customer ownership the dominant model. Product-oriented service extensions are nevertheless common such as financing and service agreements for IT and entertainment equipment. Sometimes equipment may be rented. For example, in the telecoms sector infrastructure is owned by the supplier and often handsets and other devices are rented. Renting of video cassettes and DVD discs is also common. Product ownership may not necessarily be demanded, for example, in the following circumstances

· Occasional or one-off use.

· High level of availability not required.

· High capital or other  costs but no attachment, status or cultural benefit from ownership.

· Technology changes rapidly.

PSS application by ICT product and service suppliers is the first focus for this work especially for influencing the design of ICT-based PSS. However, given the ubiquity of ICT, the main potential for application of ICT to PSS is likely to lie in wider applications in other sectors within the economy as a whole ie in the business, government and household sectors, and in interactions between these sectors. The results of the other working groups illustrate that ICT is a vital supporting technology for all economic sectors.

In such applications the ICT might be incorporated in another product, say a vehicle and then becomes part of the mobility and other functional need satisfied by vehicle manufacturers and distributors. There are many existing and potential applications in this area, for example monitoring fuel efficiency and maintenance needs, route planning to avoid congestion, and entertainment

Apart from the widespread application of microchips in products, examples of communications technology being applied in wider product and service areas are still generally few, new and undeveloped. There has nevertheless been increasing application in some B2B and B2C areas, for example e-commerce, on-line shopping, travel booking and banking and government activities such as on-line taxation and information provision. Generally these are examples of replacing existing services with on-line services, rather than replacing products with services. As a result of direct financial transactions these type of arrangements tend to replace or reduce the need for intermediate warehouse, retail or office premises and staff. Their delivery nevertheless is achieved through PSS and there may be significant benefits in saving energy and transport costs and therefore reducing environmental impacts.

As discussed in the SusProNet main report, there is a general shift to a service-based economy in most developed countries. This might be expected to increase the development of PSS in B2B transactions. The SusProNet main report and other research has identified significant obstacles to implementing PSS in business as well as consumer and other sectors. Where PSS options are potentially beneficial, successful implementation requires the specific relevant needs and obstacles to be understood on a case by case basis as well at the generic level. In many cases these may only be overcome through policies aimed at changing consumption patterns.
The following are some examples of some ICT PSS applications applied to the white goods sector. 
· Electrolux Pay-Per-Use in the White Goods Sector2

Electrolux completed a pilot scheme based on a pay-per-use system with washing machines during 1999/2000 in Gotland, Sweden. Instead of selling or renting out the appliances they were paid by the consumers according to how much the appliances are used. When the project was started, 7.000 smart meters were installed, mainly around the city of Visby. Since the EU has calculated up to 90% of the environmental impact can be attributed to the use stage of a washing machine, the pay-per-use method would give a financial incentive to do fewer washes. In addition Electrolux chose their most energy efficient machine for the trial.

The trial was ended because of poor market response. This was in part because users in general want to own their own machines, although the project did identify that their was a niche market for low income families. Additionally the pay-per-use scheme did result in a reduction of the number of washes and energy use.


· Toshiba Pay-Per-Use in the White Goods Sector3

This PSS targets people living for short periods alone, such as students and sales people and offers for rental a package is four appliances. (4.2 kg automatic washing machine, a 120-litre two-door fridge-freezer, a 15-inch flat television, and a cooking oven-range) Toshiba covers within the rental any repairs, delivery, installation and removal, plus the end-of-life recycling fees. 

Whilst Toshiba may see this niche market as good business, it may also be part of a much broader strategy. Toshiba have stated they wish to move away from dependence on low margin, highly competitive products to offering solutions based on software/services. Bearing this in mind, it may be their long term strategy to link pay-per-use with new range of networked home appliances, since these can be programmed to report on energy usage and therefore used as a basis for charging, without the utility companies having to install special meters. This would not only create a much larger market, but be of interest for the international markets.

· Toshiba Home Networked Appliances4

Toshiba, has launched home network units which, can receive/send information via the internet e.g. new operation modes such as menus and home management control. Three models of networked home electric appliances are being marketed, a refrigerator, microwave oven, and home laundry. The appliances have built-in self-monitoring capabilities that will notify a repair company if a problem arises. By means of Bluetooth, the user is connected via a wireless access point to the Toshiba Web service which controls home electric appliances. 

The system can propose cooking menus, manage the food in the refrigerator and other tasks by simple operation of home terminal. Furthermore, by using the customer's mobile phone the contents in the refrigerator can be checked from the supermarket. A recipe can be sent to the refrigerator and micro oven, and a washing method is sent to the washing machine. The home terminal (BHT-1002A), coupled with Bluetooth, also serves as an entertainment system which allows the user to enjoy the internet, e-mail, etc. in a wireless environment everywhere in the house. Toshiba is planning to offer a system which wirelessly monitors the door/window opening/closing information, lighting ON/OFF, etc. in the house. It can be seen that it is only a small step required to include pay-per-use as part of the product - service.
2.5 CONCLUSIONS

Although the ICT sector is still a relatively small part of the overall economies of developed countries it is already having considerable influence on economic development and human welfare through its ubiquitous contribution to improving the efficiency and communications potential of business and other organisations. Rapid technology developments have potentially profound implications for economies and societies but these are being largely driven by what is technically possible and by commercial demands rather than by consideration of needs.
While the term PSS is not used, it offers a useful approach to optimising the product-service mix. The ICT sector is already service-oriented though significantly supported by products and infrastructure. PSS arrangements are commonplace, especially in B2B transactions although less common in B2C. It is commonly recognised that there are opportunities to 'add value' through services in saturated markets.
Various generic approaches can be used for product and service idea generation, design, development and implementation. However, tools for integrating the process would be useful, especially for integrating the product and service elements. Generation of effective PSS will result from ‘user’ focus in design management, and the availability of good tools.
ICT is an enabler for many of the other industry sectors, and its use within those sectors continues to grow with the introduction of new communication technologies and the growing trend to outsource the manufacture of products and services. The opportunities for new PSS within ICT are therefore spread over many industry sectors. As a result of this the scope becomes so large that a choice regarding what to cover in this report has to be made. Following discussions with the SusProNet ICT partners it was felt that focusing on the product categories related to WEEE Directive might prove to be a more fruitful area for exploration of PSS and sustainable product service systems (sPSS) opportunities.
3 analysis: pss opportunities in need area ICT
3.1 INTRODUCTION
ICT is widely recognised as having the characteristics of a ‘threshold technology’, one which is likely to have far reaching and transformational implications for all aspects of societies and economies, and in the way we live and work and even think. ICT therefore has major implications for sustainable development. However, its role and impacts in this direction are still unclear.

In this section we consider how ICT developments might influence or be influenced by trends, and how these might influence opportunities for PSS for those product categories related to  ‘Waste Electrical and Electronic Equipment’ (WEEE) Directive. We consider what methods or tools or approaches might be applied in sustainable PSS (S-PSS) development, the degree to which these are being used by companies, opportunities for PSS and areas for further research and development.
3.2 TRENDS AND DEVELOPMENTS RELEVANT FOR PSS DEVELOPMENT
3.2.1 Introduction
This section will describe the general social trends impacting the ICT sector, and the PSS opportunities this presents for the product categories falling under the EC Directive on WEEE. More emphasis as a result is put on sustainable PSS, since the new legislation will be a significant driving force for finding sustainable PSS solutions. (See also Appendix 6)
UNEP’s ‘Tomorrow’s Markets’ and other sources, including work by The Centre for Sustainable Design (CfSD), have been used in identifying trends.
3.2.2 General trends and developments
There are both general and specific sector trends which will impact ICT. Some of these trends are likely to continue, such as population growth. Others are uncertain and would require more detailed scenario or other analysis to assess their development and impacts.
Economic development over the long term has seen growth, but the last few years has been one of recession and patchy growth with uncertainty and instability. There are wide disparities in income and wealth, within most countries and between rich and poor countries. The implications for ICT are:

· ICT demand and application increases but steadily and with some bursts rather than spectacularly.

· ICT access remains limited among the poor majority (in developed as well as developing countries.)

· Corporate and government efforts are being stepped up to increase access to ICT as a way of stimulating market and economic growth.

The general trend towards globalisation continues, this is resulting in increased world trade, integration, and homogenisation. It also increases power of corporations, wealthy individuals and nations often at the expense of the erosion of local economies, and cultures. This trend also diminishes the power and influence of governments diminished but it could be slowed by recession and backlash against negative impacts. The implications for ICT of this trend are:

· Globalisation is facilitated by and in turn stimulates ICT development.

· A slowdown or backlash would slow down global trade and ICT application and a major backlash might drive preference for localisation and community values rather than ‘Cybersociety’.

There has been an explosion in information and communication channels, but this is increasingly resulting in information overload. Those left out are further disadvantaged. The implications for ICT are:

· Uptake of new technologies but preference by many for books and personal contact may limit customer acceptance in many areas.

· New technologies, such as artificial intelligence to relieve overload of the human brain.

As a result of the above trends and the ICT revolution there has been a rapid increase in global networking for both business and personal use. This trend is likely to increase with globalisation, triggering the need for even more ICT solutions, but may be reduced under backlash and localisation scenarios. Other technology areas are also moving rapidly and this will further increase demands on ICT
Global population growth is, and will remain a major issue resulting in mass migration from poverty, environmental and social degradation. ICT opportunities are denied to many in the world, but over the long term may, it may help offer an opportunity for the developing countries. The large gap between the wealth of the developed and developing countries mean the needs are substantially different which will influence the trends.
The developed countries in general have an aging population, because of the falling birth rate in these countries. This has resulted in selective immigration to taking place to augment the workforce. An increasing proportion of the populations’ are ‘singles’ either because they never marry or because they are divorcees. The population within these countries can divided into the following sub-groups:
· The ‘well provided for’ – Some of this group may be conservative, but they are the main market for new technologies.
· The ‘getting by’ – Tend to adopt technologies once established and prices have dropped.
· The ‘struggling’ - Unable to afford new technologies unless cheap or subsidised. 
In general there is a major market within the developed countries for communications and entertainment and other ICT application needs such as medical monitoring, home shopping, etc.
One of the consequences of the above is diminished social cohesion and community values in individualistic, apolitical, consumerist, dispersed urban/suburban societies, with increasing criminal and anti-social behaviour. There has also been greater distrust of government and business, resulting in the growth of ‘civil society’ demanding greater accountability. Voting rates continue to fall as a result of the mistrust of politicians. ICT reinforces some of these trends by offering opportunities for home working, entertainment, shopping, security etc (increasing isolation, further dispersion) but offers opportunities for increased leisure/family time (if commuting reduced), and communication with like-minded/interest sharing people. The internet and information channels facilitate rapid and open communication, activism and community involvement
The developing countries in contrast to the developed countries have rapid population growth increases, problems of poverty, large environmental issues and social degradation. Because of the population growth and lower life expectancy, the countries average ages are considerably lower than within the developed countries. 
There are substantial affluent and ‘modern’ sectors within the economies of these countries. However corruption is a major problem in parts of the developing world and this allows exploitation of the poor by the rich. The increased tendency of the excluded poor and of some countries to reject western materialism leads to potential conflict.

Accessibility to ICT to the developing countries remains a major problem. Tailored solutions have and are being developed. In general there is no reluctance to embrace new technologies when they are accessible. Because of the size of the so far untapped market there are substantial opportunities for producers of products and services. The richer social groups are following the trends of developed countries. For the poorer groups providing shared facilities such internet/telecommunication access is seen as one way of tapping into this market.
The general business trend over the last few years has been towards globalisation. The intense price competition has resulted in substantial outsourcing and subcontracting taking place, and the emergence of virtual (‘hollow’) companies7. Within some sectors this has resulted in social, quality, safety and environmental problems emerging as a result of these changes.
The impact of this trend in business is a far higher reliance by international companies on electronic communication as e-commerce is used to manage supplier and customer relationships. This in turn is resulting in an increase in the use of ICT by SMEs.
3.2.3 Sustainability demands

The trends discussed in the previous section not only have important implications for ICT but also for global sustainable development, and the possibilities for S-PSS. Population growth combined with the rising use of energy and resources to the increasing demands of the consumer society is resulting in:

· Increased greenhouse emissions

· Increased air and water pollution and waste

· Catastrophic loss of biodiversity and ecosystems

· Unsustainable exploitation of natural resources eg forests, fisheries

· Threats to agricultural production and food supplies eg salinisation, desertification, weather extremes, loss to urbanisation

In general ICT is technology-driven without regard for sustainability consequences and accelerates negative sustainable development trends, since efficiencies are often offset by increased material throughputs in industry and commerce. ICT also facilitates global purchasing by consumers which can both help developing countries move out of their poverty traps and lead to exploitation of a low paid workforce. 

There is also a wide application of ICT in environmental and environmentally related technologies eg environmental monitoring and control systems for eg materials and energy use in industry, offices, transport and the home,
In considering future developments, many scenarios of possible situations and outcomes can be postulated. In doing so, we may consider general global scenarios, such as those developed by WBCSD (2000)5 on responses to the sustainable development agenda. We may also consider scenarios relating to digital technology's role in society, such as that prepared by SPRU (2000) for the Digital Futures project6. Both of these types of scenario relate to sustainable development although the latter is more technology-focused and the former more generalised.  
The Digital Futures scenarios map outcomes for globalisation versus localisation, and individualism versus community orientation in society. The various scenarios influence ICT application. The results are summarised here:

· ‘Cyberspace’ (globalisation and individualism): A world dominated by multinationals and consumerist values. Technology is used to fuel high levels of economic growth with little regard for the negative consequences. A transport intensive world where a globally convergent network leads to an explosion of e-business. Greenhouse emissions, pollution and environmental degradation would increase.


· ‘CyberSociety’ (globalisation and community): Digital technology is used for environmental and social as well as economic goals within a ‘one world’ ethos. Universal Internet access is achieved. Innovation takes place at high rates driven by sustainability objectives.

· ‘Digital Islands’ (localisation and individualism): Consumerism still prevails but the pace of globalisation has slowed. Economic growth is moderate but unstable and there is high unemployment. Technological convergence is limited and networks are mainly closed due to lack of common standards and other barriers. Many have Internet access but this is mainly through digital TV packages not offering full access. Public transport and other infrastructure deteriorate.


· ‘Networked communities’ (localisation and community): In a world of community values the power of global institutions is checked through a public backlash, stronger democracy and accountability. There is less reliance on technology and the market. Markets are fragmented and international trade declines. Technological convergence and e-commerce are limited. The Internet is viewed as an important tool in strengthening communities and for use in information and public services. New forms of exchange are developed.

Scenarios for the shorter term, say the next 5-10 years, might by expected to look more like the present but would reflect how we get from now to the medium and long term scenarios.

The scenarios can be related to current and future trends which might result in the scenario. It is likely that ICT developments and demands will be influenced by as well as influence the way societies and economies develop at local and global level. How these occur will depend on many factors. These factors and future events will determine the degree to which ICT is guided in the direction of supporting sustainable or unsustainable development. Increasing urgency demands that it be the former. 
Presently sustainable development trends are unfavourable and there are few signs of the necessary big shifts or of policies and measures to drive the shifts. Although there is continuing discussion and progress in a few areas, there are more signs of 'business as usual' involving continuing globalisation wherever possible and continuing technological and economic development with little or no consideration of sustainability implications. However, events may change this.
To further complicate the issue PSS cannot necessarily be seen as the answer for sustainable development in ICT. Digital Europe8 has issued a booklet called ‘Making the Net Work. Steps to a sustainable networked world’ It is a summary of two years of research on the effects of ICT on sustainable development. The work clearly showed that ICT result-oriented service systems were not necessarily more sustainable than the products they replace. A good example of this is the downloading of music from the web. Calculating the environmental impact, of just downloading music can result in less than half the impact of purchasing from a shop, if the consumer uses a broadband connection and does not burn the music to a CD. However a narrowband user who does burn the music can have an environmental impact of over three times that from the shop. This shows how complex the analysis of PSS in ICT can become.

As general demands for sustainable development increase, so will demands for ICT, and ICT PSS, the question is, can they be channelled in this direction to support sustainable production and consumption.

Successfully implementing opportunities for sustainable PSS may require Integrated Product Policy (IPP) measures to stimulate more sustainable demand and supply. PSS opportunities are likely to be most attractive for sustainability (and also most profitable for business) where, for example:

· The information content is high, and there is significant scope for dematerialisation.

· The economic case for ownership is limited (for example infrequent use and limited status factor).

· There is the potential to shift large markets (i.e. not just a small niche)

Careful analysis is needed to anticipate and avoid possible ‘rebound effects’ where reduction of one aspect of consumption frees resources to consume more of another. It certainly should not be assumed that all PSS improve sustainability. In the long term a significant shift in the direction of sustainable development, and the sustainable application of ICT, will depend on values shifts in society. 

3.2.4 Other need-area specific issues

Profit is the largest motivator for PSS within the ICT industry, and this often rides on the back of new technology since this opens up new markets. In most cases industry does not differentiate between product and service, but more in finding a profitable market. 

PSS in B2B is already very common, and demand is likely to continue to grow.  Many companies are outsourcing much of their business, and they look for PSS solutions to ensure the businesses run smoothly. In addition much of this outsourcing is into developing countries, and electronic communication networks are required in these countries to support the systems put in place. A further strong driver within large organisations has been the widespread use of office networks, where software and services have been critical to their successful implementation.
Another driver for PSS in B2B could be the new environmental product legislation being introduced in Europe and other countries which require the producer to take responsibility for the end-of-life disposal. This is already resulting in some companies such as Xerox and Toshiba moving to provide solutions that include end-of-life management rather than just provide products.
In the field of B2C, the biggest barrier to PSS development is the cultural need to own products. This has been very difficult to overcome except in niche areas such as for products that are seldom used or are used in communal areas, such as washing machines in blocks of apartments. This reluctance to use a service rather than own a product could however begin to change as home/consumer networks start to become commonplace. With these systems they only work as a product service. The Toshiba home network is a good example of this where by means of Bluetooth, the user is connected via a wireless access point to the Toshiba Web service which controls home electric appliances. 
3.2.5 Conclusions

Some of the opportunities for PSS in ICT over the next few years are listed below, with particular emphasis on options offering potential for significant potential for dematerialisation:

B2B – e-commerce 

Saving or improving the efficiency of production, warehousing and transport, including sharing of facilities, eg through

· Marketing and trading

· Supply chain re-engineering

· Centralised procurement

· Customer relationship management

· Distribution logistics
· M-commerce: Use of mobile communications

· E-delivery: Databases of customers are scanned to see what is needed

Business – internal operations
· Centralised data  processing services (avoids need for customers to have equipment)

· Decentralised/customised manufacturing (small scale, as needed, reduced transport)

· Teleworking (eg BT has 4000 teleworkers saving 34,000 tonnes a year of CO2)

· Teleconferencing

· On-line banking and accounting (including e-billing: AT&T estimates savings of 600,000 sheets of paper from this)

· Virtual or shared offices

Business-customer, and government-customer

· Intelligent home: Home networks, to automate the home, including equipment maintenance  and energy monitoring to assist customers to optimise energy use.
· On-line banking: Barclays Bank has suggested that on-line banking could have as little as on tenth of the impact of high street banking, balancing the impacts of infrastructure, ICT use and travel. Banking premises are still needed for those (eg the elderly or others who are unable or unwilling to bank on-line and those who require personal services).

· On-line shopping and home delivery

· Distance learning (the Open University in the UK has estimated a 70-90% reduction in emissions per student than campus-based learning)

· On-line communications and information eg marketing, public information

· On line newspapers, instruction manuals

· On-line books eg encyclopaedias: A book sold through a conventional bookshop is estimated to require fifteen times more energy than sold through Amazon.com  (Source : Centre for Energy and Climate Solutions), but this depends on using the optimum distribution system

· Equipment rental

· Entertainment delivery: EMI has found that on-line music delivery has significantly lower impacts than retailing but the benefits can be wiped out if consumers burn their own CD, or do multiple downloads of the same music.

It can be seen from the above that the scope for opportunities of PSS in the ICT sector is huge, and that was the main reason why it was decided to concentrate on the ICT category within WEEE. As a result a matrix of PSS opportunities related to the ICT category of WEEE was developed. This highlighted areas of high, medium and low potential. See table on the next page. The Centre for Sustainable Design then followed this up with some detailed research into some of the opportunities highlighted on the table.
Table 3.1: PSS opportunities per ICT category of WEEE
	IT and telecommunications equipment
	Product-oriented services
	Use-oriented
service


	Result-oriented service (product substitution)
	Result-oriented service (Vertical Integration)

	Centralised data processing:
	Common in business to business. Added functionality and upgrades common for home PCs.
	Leasing is common in business to business
Pay on-demand. Hardware is paid for on usage.
	
	

	Mainframes
	
	
	
	

	Minicomputers
	
	
	
	

	Printer units
	
	
	
	

	Personal computing:
	
	
	Dumb terminals to replace personal PCs
	Limited market for user to construct own machines.

	PCs (CPU, mouse, screen and keyboard included)
	
	
	
	

	Laptop computers (CPU, mouse, screen and keyboard included)
	
	
	
	

	Notebook computers
	
	
	
	

	Notepad computers
	
	
	
	

	Printers
	
	
	Electronic printing
	

	Copying equipment
	
	
	
	

	Electrical and electronic typewriters
	
	
	
	

	Pocket and desk calculators
	
	
	
	

	other products for the collection/storage/ processing/presentation /communication of information.
	Common in business to business
	Common in business to business
	Some could be replaced by web based services via PC
	

	User terminals and systems
	
	
	
	

	Facsimile
	
	
	Emails already replacing them 
	

	Telex
	
	
	
	

	Telephones
	
	
	Internet calling via the PC.
	

	Pay telephones
	
	
	Internet phone centres.
	

	Cordless telephones
	
	
	Single phone for cordless/mobile
	

	Cellular telephones
	
	
	
	

	Answering systems
	
	Common in business to business
	Virtual answering machine.
	

	other products transmitting sound, images or other information by telecommunications
	
	
	Some could be replaced by web based services via PC
	


PSS ICT Opportunity: PCs owned by manufacturers and company’s charged on usage10.
A large proportion of the environmental impact of PCs is in the use stage. An EU sponsored study9 called ‘External Environmental Effects Related to the Life Cycle of Products and Services’ showed that the use stage of the PC was the largest contributor to global warming, acidification, nutrient enrichment, photochemical ozone formation and waste. Charging by usage may result in more environmentally responsible usage.
The advantages of charging based on usage would be that it would encourage energy savings, extend product life by offering product that can be easily upgraded, and offer the customer a 24 hour repair service. It would also allow the PSS provider to manage product end-of-life more efficiently and reduce costs.
Currently there are no commercial schemes where users are charged on a usage basis. This may be because PCs are very open systems and it would be difficult to prevent tampering of the metering system, which would probably have to be software in the machine that reports through the intranet when connected. The other possible issue is that a cost dependent on usage is more difficult for companies to budget for than a constant monthly payment by lease.

Pay-per-use however is available from HP in the specific areas of servers, storage, imaging and printing. The user pays a fixed monthly payment plus a fee based on usage. It is targeted at companies that have changing (fluctuating, growing, shrinking) needs so they only have to pay for capacity they need. A metering system in the equipment, monitors usage and sends the data back to HP via the web.
PSS ICT Opportunity: Replacement of PCs by dumb terminals (Thin Client Computing) in office environment11. 
The use of dumb terminals connected to a central server in a company is now starting to happen, as companies realise the cost benefits. However these systems not only have large cost saving benefits but also give large reductions in environmental impact. The reasons are:

· A dumb terminal uses far less power than a PC workstation. This can be between 1/5th and 1/12th of the energy of their PC counterparts.

· Reduces considerably the amount of hardware required, which in turn reduces environmental impact through all stages of the life cycle.
· Extended product life, since technology does not become dated so quickly
The biggest barrier to implementation in many organisations is the desire of each employee to have their own machines. However this opposition is slowly disappearing as the advantages of cost savings and far easier system maintenance and upgrade are becoming apparent. During 2003 it was predicted that there will be a six fold increase in it’s use.
Within the household thin client computing is initially going to have a bigger impact in multi-computer households where one PC can be used as a central computer for other dumb terminals in the house. Systems are already on the market for this. They have the following advantages:

· Total cost of hardware and running costs are reduced.

· Only the central computer will require fast processing and therefore upgrade to handle the ever increasing burden put on computers by new software.

· Parents are better able to control what sites are accessed by their children.

· A single printer can be used for the complete household.

Remote server thin client computing is more likely to be used first for home working. As ASDL and remote services become more common it should start to move into other areas.

PSS ICT Opportunity: Cellular phone switches to cordless telephone or Wireless Local Area Network  (WiFi) when in range of appropriate base station12.
Part of this is already starting to take shape. BT in the UK for instance has announced that it will be moving its telephone system over to Internet Protocol (IP) addresses so their telephone system is compatible with the web. In addition it plans to launch its ‘Bluephone’ dual-mode fixed/wireless handset early in 2005.This will offer customers a package of fixed and mobile lines with one IP handset, number and bill. Sony Ericsson bluephones are currently being trialled. They work with the cellular network when the user is on the move, but when close to a Wi-Fi or Bluetooth access point, the call will be routed via that connection to the landline network, cutting the costs.
3.3 METHODS, TOOLS AND APPROACHES
SusProNet’s State of the Art Document (Tischner et al, 2002) divides new business development processes into three main steps:
	Step 1: Analysis
	Step 2: Creation
	Step 3: Realisation

	(a) Analysing

· the current situation
· the reference product/service
· the internal situation of companies and their external (potential) partners

· and thus exploring and identifying new business opportunities in the PSS area.
	(a) Creating and Detailing

     New Ideas
· based on the findings or the knowledge available about business opportunities new ideas for PSS are generated.

· the most promising are selected
· the selected idea is detailed

· evaluation shows if the detailed concept is good enough to be realised
	(c) Realising the detailed
· preparation of market launch, developing marketing strategy
· production of material and immaterial parts of the PSS

· market testing
· market launch
· evaluation of success of concept

· review of the PSS development process


During workshop 1 the general model was presented to the participants, who were

asked to reflect this general model in respect to their own business development model, and from a sustainability perspective.
Most of the steps within above general model are common to launching non PSS products, some of the participants generally recognised the steps in their own company systems. In general PSS was not treated any differently to non PSS. 
The ICT group participants consider environmental issues to varying degrees in their companies but there had been little and in most case no broader sustainability consideration. A lack of market drivers and lack of tools has influenced the lack of consideration of sustainability, especially social issues in the evaluation phase. 

The working group recognised a need for sustainability screens or other approaches in integrated solutions (product: service development), and a need to explore the market research aspects. Addressing organisational issues will be important in integrating sustainability considerations into the various stages of PSS development and gaining cooperation between the various functions involved:
· Lack of senior level commitment is a key barrier.
· Sustainability issues are not considered in the strategic analysis phase – and several participants felt that both potential opportunities and threats are being missed as a result of this.
· Consideration of environmental considerations is increasingly taking place in relation to products but often at too later stage of the product development process e.g. not at the strategic planning and idea generation / concept development phases

· Consideration of sustainability (environmental, social, financial) issues has started in some leading-edge companies but is mostly in the early stages and mostly on environmental rather than the social aspects of sustainability.

· In most cases there is little communication between the environmental function and product/service design and development and this contributes to low levels of environmental/sustainability consideration. 

· Sustainability issues are not considered in the strategic analysis phase – and several participants felt that both potential opportunities and threats are being missed as a result of this.

From research by The Centre for Sustainable Design (CfSD) and others, the response from the participants was fairly typical of that from industry as a whole. Environmental and sustainability considerations are not widely applied in product development in the ICT sector outside of the leading multinational firms - although the large firms are dominant, most firms are SMEs and these tend to have low environmental awareness. There is even less consideration of social and wider sustainability issues. Even in the companies which are relatively advanced in environmental and sustainability thinking there appears to be limited consideration of these factors in services and PSS development – technologies, profitability and markets are the dominant drivers. 

Nevertheless environmental and sustainability considerations are beginning to emerge among some firms with well-developed environmental/sustainability policies. A number of major electronics companies are applying LCA in product evaluation, and eco-design tools for other product purposes. Few, however, have applied eco-design or LCA to PSS or services, except as part of one-off or collaborative research exercises.

WP1 identified some of the tools that can be used for the design of eco-efficient PSS, for example 5Ps, DES, Kathalysis, MEPSS, PSS needs model, PSS innovation workbook, PWC/TNO innovation scan, E2 vector and eco-design portfolio.
There are other methods and tools within existing business management that are relevant , including the general approaches such as for example stakeholder engagement, consumer research, supply chain management, value analysis.

No specific examples have so far been found of environmental or broader sustainability considerations being routinely integrated into PSS design and development although leading firms such as Philips routinely apply eco-design and LCA to products.

Some companies are nevertheless involved in collaborative projects on the eco-efficiency of PSS, for example some of the examples in 3.4, and work by Motorola with Delft University on trialling evaluation methods.

Very few analysis tools were found to be available and the following needs to be done:

· Portfolio: Various tools need to be developed dependent on the stage of PSS development process e.g. particular gaps exist for tools to evaluate the sustainability impacts of sub-systems and overall PSS systems.
· Business functions: Tools need to be created for different functions involved in the PSS and S-PSS development process e.g. marketing, financial, supply chain (or network brokers) – it is important that they are in the business language of internal stakeholders.
· Learning: New learning tools need to be developed e.g. role playing techniques between designers and network partners to explore viewpoints.

3.4 CONCLUSIONS
Considering WP1 and other work and the analysis above, ICT has many far-reaching applications and implications. ICT developments are likely to continue under all scenarios for the future, with wide application and influence. The rate of and direction of development will depend on the state of the economy, social values and other factors, as well as the future direction of the trends outlined above.

Although reinforcing present unsustainable development trends ICT is not inherently beneficial or harmful for sustainable development (see Digital Europe Project). This will depend on the type of technology and how it is used, which will ultimately depend on peoples’ values and better understanding through improved data. In fact there is very little hard data at the moment to make judgments. One of the problems is most of these developments rely on complex global networks whether they are the internet, WAP, GSM, DECT or other networks and there is little understanding of how they impact the environment and change social behaviour. Therefore comparing the sustainability of a result-oriented service using one of these networks with a purchased product is extremely difficult. As an example if we take a closer look again at the downloading of music on the internet which was discussed earlier in this report. It was shown that it has less environmental impact than buying a CD if the user has a broadband connection and does not burn the CD. However with broadband there is no need to store the music on the user’s computer, so how many times does the user have to listen to that CD over the internet before it becomes better environmentally to purchase the CD? Secondly the availability of music online could result in far greater usage. It is now becoming very common for users to listen to music over the internet whilst they work.   ICT has considerable potential for contributing to sustainable development if it is guided in the right direction.

General Opportunities

In spite of the difficulties, opportunities can nevertheless be identified which might be attractive in themselves or assisted by implementation of IPP. It is for business to identify and develop specific opportunities. It is nevertheless possible to identify areas of greatest need and potential demand in the face of sustainability or related problems.  One approach to identifying and developing opportunities for S-PSS is to focus on the functional needs of customers, business and individual, and consider how these might be met in a more sustainable way while meeting other business and customer criteria.

Criteria for ICT PSS opportunity attractiveness (assuming they are feasible and ‘add value’ to business, and rebound or other negative impacts can be offset) would include:

· Products, services  or customer needs where the information content is relatively high offer the most scope for dematerialisation through ICT eg replacing printed with on-line information

· Products, services or customer needs where the information content is high and there is currently a high level of equipment, building and transport infrastructure and impact, have the most potential for savings against these things e.g. teleworking, teleconferencing.

· Products which are relatively expensive, used only occasionally, and where there is little or no status element in ownership, have the most scope for leasing, rental, shared ownership or other utility arrangements

· Products and services which have wide existing or potential application and markets have the most potential for aggregate environmental and social benefits because of their overall impact. By comparison, niche, small market products, however individually ‘sustainable’ will not have much aggregate impact.

· Approaches which are replicable with other products and services and so would enable still wider application. A product or service which has similarities to others can act as an example and help in learning. A highly specialised product may offer less scope for wider application.

· Major PSS initiatives by large players are likely to have most influence on the market as a whole, both directly and indirectly by influencing suppliers and smaller competitors. Such initiatives may have most benefit in terms of positive sustainability impacts.

· B2B PSS are likely to present most opportunities, at least in the short term. The economic case is usually clear, the chains of relationships and other service aspects are more manageable.

There are so far few examples of extensive application of S-PSS ie PSS developed with the aim of reducing sustainability impacts. Some PSS have nevertheless been developed which have potential incidental sustainable development benefits, and there are some where sustainability has been a consideration. Some are already increasing in application, for example on-line banking and teleconferencing, and some are still at the trial or conceptual stage.
When considering the B2C or consumer markets there may be opportunities for more sustainable PSS but it is hard to see them succeeding, and offsetting ‘rebound effects’, at least in the short term. Since the main direct impacts of ICT products are often in the use and disposal phases, and ‘rebound effects’ depend on societal norms and other factors, their impacts generally cannot be influenced at the design stage. As discussed, sustainable PSS are unlikely to be achieved in the absence of Integrated Product Policy (IPP) or other policies creating demand by providing incentives for sustainable behaviour or penalising unsustainable behaviour. 

In the long term a significant shift in the direction of sustainable development, and the sustainable application of ICT, will depend on values shifts in society.
Researched PSS Opportunities
A number of PSS opportunities related to the ICT category of WEEE were researched which appeared to offer future financial and sustainable business opportunities. These were:
· PCs owned by manufacturers and companies charged on usage.
· Replacement of PCs by dumb terminals in office and home environments.
· Cellular phone switches to cordless telephone when in range of base station.

The first opportunity is starting to happen with servers, where HP has such a scheme where the amount charged depends partly on the volume of traffic. There are however currently no significant numbers of PCs in B2B that are charged on time or content usage, although leasing over a fixed period of time is common. For B2C, users are unlikely to accept pay per use with PCs until the networked home becomes reality. However such systems when available would give access to software a user could not afford to buy.
The application of thin client computing using dumb terminals is growing rapidly on B2B as this saves considerable amounts of money in IT, whilst decreasing the environmental impact dramatically. Again this PSS application is not likely to become popular on B2C until home networking arrives.

The use of a cellular phone that switches to a cordless phone when Bluetooth or WiFi is in range has a potentially a huge market in both B2B and B2C, since it will bring dramatic savings to the users, whilst using less resources, since only one phone is needed per person for both land and mobile usage. Trials on this have been recently announced.
Methods, Tools and Approaches

The State of the Art document (Tischner et al, 2002) showed that there was three main steps in the business development process which were analysis, creation, and realization. Most of the detail within each step of the model is common to launching non PSS products, so of the participants of WP1 generally recognised the steps in their own company systems. However PSS was not in general treated any different to non PSS. Within the ICT group, participants identified that a lack of market drivers and lack of tools had influenced the lack of consideration of sustainability, especially social issues in the evaluation phase. 

Some tools identified in WP1 used for evaluation include 5Ps, DES, Kathalysis, MEPSS, PSS needs model, PSS innovation workbook, PWC/TNO innovation scan, E2 vector and eco-design portfolio. No specific examples have so far been found of environmental or broader sustainability considerations being routinely integrated into PSS design and development although some leading firms routinely apply eco-design and LCA to products.

4 idea generation and selection

4.1 Introduction
In a rapidly-developing and competitive global market, such as the ICT sector, innovation is of critical importance both in product design and development and in the supply of services.

For product-oriented ICT companies, idea generation, R&D and design processes are key to product development. The service element of a resulting PSS may be considered at the design stage where it relates to a specific feature of the product. For example, where computers are routinely designed for ease of upgrade, the product and upgrading service will be both parts of the PSS. In this case design, marketing and other functions may be involved in idea generation and decisions on design of the PSS. The service element of a PSS may also be a planned separately or as bolt-on to the design and production process, for example as part of a company’s general offering of maintenance, financing and other services relating to its products, for example in computer leasing and IT support.

For service-oriented ICT companies, idea-generation is less oriented to product delivery and more about using new technologies and business models to market and deliver functionality and value to customers. In business terms, idea generation and innovation is equally as important as in product-oriented companies but marketing, business and other functions will tend to have leading roles alongside technology specialists.

In view of the far-reaching applications of ICT, many leading companies are very active in innovation. For example BT has a ‘Disruptive Lab’ exploring and pioneering new technologies and business models.
In this section the processes used for idea generation of PSS are explored. The general approach used by both large companies and SMEs is examined along with how that differs from normal products. The experiences of the ICT group participants at the second SusProNet workshop held in Lisbon on the 25th/26th September 2003 were presented, and have also been documented in this chapter. Following the presentation of the researched examples, the workshop was also used to generate specific PSS ideas, from which three were chosen for further analysis.  The process used along with a summary of PSS ideas generated is described in section 4.3

4.2 METHODS, TOOLS AND APPROACHES

Evaluation

Generic technical and financial feasibility and marketing/market research approaches tend to be used by companies for evaluating products, services and PSS. In general the more the service orientation, and the less the tangibility of the product or service, the more the uncertainty of customer acceptance, and need for market research and testing. A variety of approaches are used from detailed evaluation to trial and error.

Various generic and similar tools are used for PSS evaluation including 
· SWOT analysis, which is a very effective way of identifying your strengths and weaknesses, and of examining the opportunities and threats you face. Carrying out this analysis using the SWOT framework helps you to focus your activities into areas where you are strong and where the greatest opportunities lie.

· Financial evaluation deals with the cost and benefit flows from the point of view of a company, 
· Balanced scorecards which were developed in the early 1990s. This valuation methodology converts an organization's value drivers, such as customer service, innovation, operational efficiency and financial performance, to a series of defined metrics.
· Blueprinting which is a method to map out a PSS for simple visualisation of the interactive parts of the PSS.

· Metamatrix approach which provides a representational framework and family of methods for the analysis of organizational data.
· Life cycle analysis type of tools can often be applied to both product and service.

The ‘Blueprinting’ tool mentioned above is the only tool developed specifically for PSS. It was developed by Francois Jégou, as a part of the Highly Customised Solutions (HiCS) project and has the potential for being a good tool for visualizing and documenting PSS business ideas. The tool uses:

· icons for actors and processes

· lines for links in the form of material, financial and information flows

· distinction between primary and secondary actors

· very short texts as explanation

This tool was used in the workshops to visualise the three best PSS ideas produced by the ICT group. The main criticism of this tool is that it is very time consuming and not easy to use. It uses PowerPoint which is not well suited for this type of application. With another more user friendly software this could be a very powerful tool.

Approaches to service development are less systematic than products and not necessarily ‘designed’ as an element of a PSS. Levels of service depend on the product and situation. A major ICT company highlighted the existence of ‘silos’ in PSS development e.g. products developed in the ‘product area’ and services in the ‘service’ area’.
The methods, tools and approaches for PSS are in general no different to a normal product within a company. However differences can be seen in approach between large and small companies, and to a more limited extent between companies with large service element such to those with a small service element. Large companies tend to have a much more formalised approach to innovation management than small companies throughout both the idea generation and selection stages.
The individual is important in the idea generation stage, and as such is one of the areas that small flexible companies often have an advantage over large companies that are very dependent on systems for smooth operations. Many large companies try to overcome this by operating suggestion and patent schemes with financial rewards for good ideas. In Germany this even involves inventors receiving a percentage share from the sales of products using their inventions. 
4.3 PRACTICAL EXPERIENCES
During WS2 participating companies were asked to present how their company or the organisations deal with the process of new product idea generation and selection. This was followed by detailed discussions, and this section gives an overall summary of those inputs.

INNOPSE carried out a survey on a number of companies in order to determine how ideas are generated within those companies. It found that ideas can be picked up and generated from almost anywhere and by any one. There was consensus that the following are the most important sources of ideas:

· Customers

· Competitors and suppliers

· Company personnel and R&D

· Printed media

· Conferences and workshops
· Research centres
Idea generation is generally not formalised. Large companies often use discovery teams, with cross functional groups. Informality is often the answer, using the concept of ‘slack’. Ideas come from many sources:

· The need to retain a competitive position is often the mother of invention.
· Internally culture plays a large part both to foster and restrict ideas
· Conservatism with the attitude of that is way we do things around here and it cannot be changed.
· Freedom to think and act can produce many good ideas. However all to often bending the rules is frowned on.
· Learning from failure should be encouraged rather than punishing for it.
· External networks can be a rich source of new ideas.
· By utilising the supply network rather than all communications being one way.
· By reaching out to new networks beyond historic boundaries. This is both rare and difficult, and the value not perceived for mature businesses.
Tools used to help produce ideas included mind mapping, brainstorming, and affinity diagrams. Customers are often also the source of new ideas, coming either from their designers or market driven sales. In these cases the customer often retains the intellectual property rights.
Once the company have an idea, then the following points are essential in determining the operational opportunity and fitness of the idea to the firm:

· Scrutinize the idea against core competence, strategy, and management support- use brainstorming, Affinity Diagram.....

· Identify knowledge deficiencies – use QFD (Quality Function Deployment: used to incorporate the voice of the customer as well as to identify the knowledge gaps.)

· Relevance to the business from four perspectives (financial; customer; internal; and development).
Idea selection is widely formalised in larger companies to ensure strategic fit, and it is financially worthwhile. A stage gate process is common in large companies, using rigid investment criteria, linked to forecast sales/profit/contribution. This enables improvement on historical performance, but fails with step-change (discontinuous) innovation
Backing an hunch or pursuing a passion is common in entrepreneurial smaller firms. It allows for ‘break-through’ offers. The challenge is how can big companies use hunches with tough financing constraints.

Idea selection usually involves a review of the following:

· Market opportunity.

· Customer requirements.

· Financial payback

· Risk profile. Economic, customer and resources.

· Strategic fit.
The following specific inputs on idea generation and selection were given by the participating companies of the ICT group:
Agfa

Many products contain service element. Agfa sometimes retain ownership of equipment. A project is defined by the customer through marketing. Design ideas come from their Device Projects Department (Research and development). An example of such a PSS is remote diagnosis, which is being used for maintenance and reduces the impact of transport by having to send out service engineers. The mechanisms and tools used were not presented.
Crawford Hansford & Kimber

Crawford Hansford & Kimber, are a second or third tier supplier in their sector. They are looking at new service models, where servicing guarantees are linked to longer product lives.
IPSCOM

New ideas for the development of new chimneys or antenna masts are discussed in the monthly meeting with all leaders in the company.
Orange

Orange has adopted a systematic approach to innovation. Idea generation, recognition and evaluation are all joined together, in what is described as an innovation hub. This means that different innovation hubs have different processes and systems in place. These processes are managed individually by the innovation hubs that select projects according to their remit.

Recycling Partners’
Even at the product’s end-of-life there are opportunities to generate new service development ideas. ‘Recycling Partners’ for instance are working with their corporate partners to brainstorm new social recycling services.
TVT Business Innovation
As a result of following a policy of doing things differently, TVT has increasingly found the result to be a PSS. They also believe that instilling a culture of innovation is vital for success and must be led or at least championed from the top. No strict rules or processes are in place for idea generation, with ideas coming from many sources.

4.4 NEED-AREA SPECIFIC PSS IDEAS
During the 2nd SusProNet workshop in Lisbon on the 25th/26th September 2003 the ICT group carried out an idea generation exercise to identify good PSS opportunities financially and for sustainability. In total sixteen ideas were generated from sixteen ‘opportunity zones’, eight from a sustainability point of view and eight from a business perspective. (See appendix 3 for more detail)
Participants within the ICT group workshop split into two groups. One group had the task of generating 8 PSS concepts that had good business potential, whilst the other group concentrated on developing 8 PSS concepts that had good sustainability benefits. Each group was given 8 areas under which to develop the concepts. The need areas and resulting concepts were:
Sustainability Solutions Group:
· 50% reduction in C02 emissions: Converged Transport. The co-ordination of individual transport needs for maximum efficiency and reduced CO2 emissions

· 50% reduction in material use: User-centred Utility Billing. The user monitors consumption (energy/water/gas), and can query use and pay electronically. Visibility would encourage savings in energy, water and gas. 

· 50% reduction in material extraction: WEEE Identification System. Database combined with rf tagging/bar codes to identify WEEE material content. This would increase recycling and reduce material extraction.

· 50% reduction in toxic materials: Electronic nose to sniff out toxic materials. Providing an effective cost effective way of detecting banned substances would ensure the legislation can be enforced.

· 50% reduction in air pollution: Remote Nodal System. Village-based e-learning facilities aimed at children/adults. It would reduce travelling with the resulting air pollution.

· 50% reduction in water pollution: Land Log. Database of land records incorporating water, pesticide use and associated pollution.

· 50% increase in literacy: Re-live and write. Visual/verbal recognition system to improve literacy.

· 'Closing the Digital Divide': Mobile Audio Text. Mobile ‘text to voice’ systems to enable access by the blind
Business Solutions Group:
· Home networks: Menus from the fridge. Enter menu to see if have contents

· e-shopping: Shopping list used for information on prices and where located in the store.

· Electronic printing: Electronic clothing e.g. Changes colours and patterns.

· Centralised data processing. Service provide directory of local plumbers, electricians etc

· On-line banking: Database of fixed assets in order to enable fast loan provisions

· On-line entertainment: Watch ‘live events’ such as opera from home using transmission by cable, satellite or internet

· Distance learning:    Developing world wide open university which can be customised for country’s and pupil’s individual requirements

· Integrated communications: Customised automatic Supply Chain Management  
The different concepts were then scored for financial, environmental and social benefits by each participant of the workshop. 
	SUSTAINABILITY SOLUTIONS GROUP

	Opportunity Zone
	Description
	Scores*

	
	
	Fi
	En
	So
	To

	01
	50% reduction in C02 emissions
	Converged transport: Co-ordination of individual transport for maximum efficiency
	17
	17
	15
	49

	02
	50% reduction in material use
	User-centred utility billing: User monitors consumption and can pay electronically.
	18
	20
	12
	50

	03
	50% reduction in material extraction
	WEEE Identification system: Readable chip/numbering system. Internet based
	14
	24
	19
	57

	04
	50% reduction in toxic materials
	Electronic nose: Identification/ recognition/diagnosis of toxic materials.
	5
	18
	14
	37

	05
	50% reduction in air pollution
	Village based flexible e-learning aimed at children/ adults.
	19
	24
	18
	61

	06
	50% reduction in water pollution
	Land log: Database of land records incorporating water and pesticide use.
	11
	18
	17
	46

	07
	50% increase in literacy
	Re-live and write: Visual/verbal recognition system to improve literacy.
	19
	7
	23
	49

	08
	'Closing the Digital Divide’
	Mobile audio text: Text to voice system to enable access by the blind.
	23
	11
	24
	58


	BUSINESS SOLUTIONS GROUP

	Opportunity Zone
	Description
	Scores*

	
	
	Fi
	En
	So
	To

	09
	Home networks
	Menus available from fridge contents. Including healthy menus
	11
	14
	4
	29

	10
	e-Shopping
	Electronic shopping list: Shows cheapest source and location in a supermarket.
	22
	9
	6
	37

	11
	Electronic printing
	Electronic clothing allowing change of colour/pattern
	9
	2
	2
	13

	12
	Centralised data processing
	Service provider directory of local plumbers, electricians etc.
	21
	9
	12
	42

	13
	On-line banking
	Fixed assets database to enable loans to be given quickly
	25
	10
	16
	51

	14
	On-line entertainment
	Watch opera, plays live at home (cable, satellite, web)
	22
	13
	21
	56

	15
	Distance learning
	Developing world open university, which can be customised to a country’s needs.
	21
	19
	28
	68

	16
	Integrated communication
	customised automated supply chain management (SCM). Automatic ordering through the supply network
	30
	26
	14
	70


* Fi = Financial
En = Environmental

So = Social

To = Total

From the above, three PSS concepts were chosen for further analysis. Each concept was assessed from a financial, environmental and social perspective and then ranked. The highest rated concepts were then chosen. One of these was a combination of the distance learning and flexible e-learning since these two ideas could easily be combined. This concept was called the ‘Glocal Open University’ since it is a merger of globalisation and localisation. The other two concepts chosen were the ‘customised automated supply chain management’ concept and the ‘Electronic Nose’ concept. The final concept was again a combination of two complimentary ideas. These were the ‘Electronic Nose’ and ‘WEEE Identification System’

Glocal Open University
Developing a world open university which can be customised to meet individual country requirements. Central university provides online teaching material based on inputs from individual country education authorities, and also provides teacher training. Learning centres are set up in countries in schools, internet cafes or mobile classrooms. The latter is a ‘classroom in a box’. It would consist of a portacabin that can be shipped on a pallet and has furniture, computers, and telecoms so it can be assembled in remote areas. Local face to face teaching compliments distance learning with exams taken locally.
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This concept scored very high on the social aspect and reasonably high on both financial and environmental aspects.

Key product elements

· Books, CDs

· Flexible hubs

Key service elements

· Online electronic teaching material

· Training of teachers

· Networking of pupils and teachers

· Examinations

Environmental benefits

· Reduction of travel for remote locations

Financial benefits

· Lower operating costs

· Faster delivery

Social benefits

· Increases accessibility to education

Key stakeholders

· Glocal Open University (merging of global and local education)

· Local and State Government

· Local teachers

· IT experts


Technology infrastructure
· Establishing infrastructure

· Software

Key revenue issues

· State & local governments

· Pupils pay on the basis of what they can afford

· UNESCO (private-public sector funding needed)

Customised Automated Supply Chain Management
This is a system to automate the purchasing of parts from a company’s supply chain. When an order is received from a customer the system decides what parts are required and automatically orders them.
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This concept scored very high on the financial and reasonably high on environmental aspects, with an average score for social aspects.

Key product elements

· None

Key service elements
· Central database management

Environmental benefits

· Reduction of paper. (automated system)

Financial benefits

· Lower operating costs

· Faster delivery could result in new business

Social benefits

· No major impact

Key stakeholders

· Customer

· Assembler (tier 1 supplier)

· Component manufacturers (tier 2 suppliers)

· Database Management Service

Technology infrastructure

· Establishing communications infrastructure

· Data security

Key revenue issues

· Payment of database management service

Electronic Nose
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This uses a sensor that works like a sniffer dog, in order to determine the material content of products, and whether there are any banned materials present. This is combined with a barcode reader or radio frequency (rf) tag which can be used to determine the material content from a central database.
This concept scored fairly high on the environmental aspects and average on social aspects, with a below average score for financial aspects.

Key product elements

· Sensor (nose)

Key service elements

· Central database management

· Software for sensor

Environmental benefits

· Allow enforcement of environmental requirements on product material content


Financial benefits

· Considerable cost savings on materials testing

Social benefits

· No major impact

Key stakeholders

· Authorities/Trading standards

· Producer

· User: Customs, recycler, customer

· Processor

Technology infrastructure

· Workable sensor

· Identifying range of substances

· Addressing exceptions such as lead in steel

· Impact of mixed substances on recyclability

· Establishing infrastructure

· Software/database

Key revenue issues:
· Finance for establishing and running database

4.5 CONCLUSIONS
Methods and Tools
From the inputs of the participants of the 2nd SusProNet workshop, PSS was not treated any differently from products with no services. Very few of the companies had a formalised process for actual idea generation, whereas the selection and development of those ideas into products or product services did in most case follow a formal system. 

The importance of PSS within a company was dependent on the core business interests, with it being very high in a company like Orange whose core business is built on services, to fairly low importance in a company such as Steelcom, who were representing IPSCOM, whose core business is the manufacture of masts and antennae and little service content. However this situation is changing because profit margins on manufactured goods are now often very low due to high competition and PSS is now being seen as a way of boosting profits by adding value through the service element.

Idea Generation and Selection
The idea generation part of the workshop produced some interesting results, although it did not produce any radical new ideas for PSS. It showed:
· There are many areas where PSS could be used successfully.
· Many of the areas of high PSS interest are dependent on high technology and integrated communications.

· Some of the ideas generated from a sustainability perspective were complimentary to ideas generated from a business perspective. Two of the three ideas selected for further development were a combination of ideas from both the sustainability and business focused groups.
5 iMPLEMENTATION

5.1 INTRODUCTION

The implementation of PSS into the ICT sector in B2B is now quite common. It normally results in a closer relationship between producer and customer, and that in turn can result in better customer loyalty.  Sometimes producers use a third party to interface with customers, but that does have the down side of losing that closer relationship.

Within B2C PSS is less common, since its growth is constrained by the desire of consumers to own the products.

This chapter looks at the different elements relevant for the implementation of PSS, how the group participants approach implementation of PSS, and implementation challenges.
5.2 METHODS, TOOLS AND APPROACHES
Once an idea for a PSS has been agreed, it enters into a formalised product launch phase. In general the service element is not treated any differently from the product, and both tend to go through a gated process within large organisations and even many SMEs. This is usually tied to the Quality Management System. Where differences exist they tend to be on emphasis. For instance in general a company designing and manufacturing products will have large teams of engineers, and normally the product launch programme manager comes from an engineering background. However companies with a large service element will have a lot less engineers and more marketing personnel. Within these companies the programme manager will more often come from a commercial background rather than an engineering one.
No examples of any specific PSS tools have been found for design, marketing and supply chain management. However design tools including eco-design tools, reviews, market testing, can all equally be applied to PSS as standard types of products. Where there seems to be a gap is in tackling marketing/financial side resulting from the multi-stakeholder aspects that often accompany PSS. Eco-design tools also need improvement so they can better tackle PSS. However part of the problem here is the lack of good data that can be used with them so sensible results can be obtained.
5.3 PRACTICAL EXPERIENCE
From the presentations and discussions with the ICT group participating companies, it became clear that no special tools or processes are used for PSS, but it fits within their normal product launch system. There was however differences in approach to product launch which did depend on the type of business and size of organisation.

Within the participating group Agfa is one large organisation which has a large service element, whilst another of the participants, Orange is almost all service. Both however follow a gated product launch process. Agfa follow the traditional product launch process and responsibility once launched moves to manufacturing.

Figure 5.1: Agfa product launch process
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With Orange selected projects are passed to a formalised process known as TRIO. Based on Robert Coopers “Stage Gate” methodology, this structured process ensures that the right projects are selected and managed effectively. Whilst this is not so different to the Agfa process, the emphasis is on service more than product. For instance the design stage aims to design services as holistic propositions based on customer benefits. At this stage the aim is to maximise value through an understanding of possible commercial drivers, understanding people and processes, possible partners and a roadmap of technology enablers.
From the practical experiences of the participants it can be concluded that the basic process steps do not need to be changed as a result of offering PSS, but it will result in different skills being required to be successful, with a far larger emphasis on the commercial side, understanding the customer needs, and forming successful partnerships.
Figure 5.2: Orange brand future process
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5.4 NEED-AREA SPECIFIC IMPLEMENTATION CHALLENGES AND POLICY SUPPORT
During Workshop 3 the challenges facing the implementation of the three concepts selected in Workshop 2 were explored in detail from the following aspects:
Company Internal Characteristics

What are the roadblocks resulting from existing company culture and processes?

· The market size was either too small or too large for company.

· The company does not have in-house core competences for PSS.

· Processes have not been put in place to deal with PSS

· There is too much conservatism of the workforce, preventing change.

Value Chain Issues

How do you manage the costs and revenue in a fair way?

· Retaining complete ownership of the PSS, allows costs and revenues to be managed effectively.

· Getting complementary goals in the value chain will result in all parties pulling in the same direction.

· Ensuring there is a clear agreed and documented payment mechanism for the PSS.

· Ensuring the customer recognises the value for the PSS over owning the product.

Partnership and Co-operation Issues

How do you form and manage a successful partnership?

· Establishing trust between partners.

· Ensuring there is a good information exchange between the partners

· Getting government involvement where feasible.

Technical Feasibility Issues
How do you overcome any technical hurdles?

· Ensuring there are adequate levels of security for information flow.

· Forming reliable, cost effective communications infrastructure.

· Developing new technologies to meet the PSS specification.

· Addressing any issues of language content for multi-national PSSs.

Institutional Issues

What regulatory or economic incentives are required for the PSS to be successful?

· Legislation that results in the need for a PSS. For example the ‘Electronic Nose’ need resulting fro the implementation of WEEE. 

A surprising number of the above issues are specifically PSS related, with issues arising out of partnerships and finance forming a large element of this. However these issues are not insurmountable and many companies have formed financially successful partnerships to launch a PSS. Care however does have to be taken to ensure responsibilities and revenues are fully agreed and documented.
PSS partnerships in industry are now becoming very common. Many ICT companies are being run on a new corporate model, where almost everything is outsourced, and the company just accepts responsibility for the whole supply chain. This has given rise to a new term, ‘Hollow Company’. Examples are if you buy a Dell computer you will go through a call centre owned by another company, or if you buy a phone from Sony Ericsson, it is not made by them. This is made possible by todays high speed communications networks. IBM for instance has 12,000 suppliers all wired into their system network. These ‘Hollow Companies’ have in effect moved heavily into Product Service Systems, depending on their brand name and services offered to their customers to prosper in the marketplace.

Possibly the biggest road block to marketing PSS in the consumer sector is the culture of wanting to own, rather than pay for a PSS. . More integrated approaches to demand and supply-side components of product policy e.g. IPP  may be able to influence this - tax incentives being the most powerful single instrument. These could be tied to encouragement of sustainable PSS. The problem here though is determining what PSS is and isn’t sustainable. It is extremely complex area, and often PSS that look sustainable are found not to be when looked at in more detail, since the advantages are more than wiped out from increase demand resulting from their launch. (‘rebound effect’).
The most likely way that consumer resistance to PSS will overcome is with the introduction of fast communication systems to the consumer, so high speed automated services can be offered, where the hardware forms a part of the total integrated system. Countries such as Japan already have these fast communication networks in place (ASDL of 8MB/sec costs approximately $32/month), and as a result one can see the start of the establishment of home networked systems within this country. If Europe does not want to lose out to this emerging market, similar fast communication system will need to be launched soon. 
5.5 CONCLUSIONS
Methods and Tools

In general no special processes or tools are used for the implementation of PSS, although with PSS there is a requirement for more of an emphasis on financial and marketing aspects. Companies heavily into PSS almost always have this larger financial and marketing emphasis. 
There are no tools to cover marketing/financial aspects of PSS, with the multi-stakeholder aspects that often accompany PSS, these are sorely required. Better eco-design tools are also needed for PSS, with a lack of good data also being an issue.
Implementation

The prime implementation challenge for PSS in B2C is customer acceptance of PSS over owning the product. This reluctance to give up ownership is likely to be reduced as new technology, such as faster communication systems to households, allow PSS to be offered that give valuable services and automate the home. 

To be successful in the B2B marketplace a PSS must offer something needed over and above what a customer would get from just purchasing a product. For instance leasing ICT equipment has the advantage of removing it from capital expenses, and it is often provided as a solution to a companies needs, rather than just leasing computers, printers, etc. Xerox is a good example of how to be successful in this. Increasingly they are working with customers to design and redesign their basic business processes. They sell innovative approaches for performing work and for enhancing productivity. 
The second major challenge for companies moving into PSS is setting up good partnerships, where the sharing of revenues and responsibilities is agreed and documented. However with many companies already involved in partnerships through outsourcing of services and products this is less of an issue than it used to be.
6 Overall conclusion

6.1 INTRODUCTION
In the first part of this section the lessons learned about the best approaches to PSS development is discussed in relation to responsibilities, differences to regular product development and the main tools and approaches used for analysis. In the final part an overview is given of the main drivers, opportunities for PSS, the contribution of sustainability and potential approaches for policy support.
6.2 METHODOLOGICAL APPROACH TO PSS DEVELOPMENT 
IN THE NEED AREA
6.2.1 Lessons Learned
This study has shown that PSS solutions are common in the ICT sector, especially in B2B. As new network technologies become mainstream, then the opportunities for PSS will grow substantively. In addition new and proposed environmental legislation has the potential to further encourage new PSS systems where producers take responsibility for the complete life cycle of a product.
The design and launch of new products, at least in large companies, is normally led by a programme or project manager. Within the team are finance, sales, materials sourcing, engineering and other specialists. Team members are sometimes 100% dedicated to a programme, or shared between programmes depending on the work load. Programme managers are often responsible for both business and product development. For PSS there appears to be no good reason why this should change. In fact the research showed that the same basic steps are followed by companies launching a PSS as a regular product. However the skills required within the team may well be different. Often the team will require a stronger emphasis on:
· Marketing. This is especially true for B2C where the PSS market has not been well developed. Also the higher the service element, the greater uncertainty of customer acceptance, so the need for market research  increases.
 
· Customer interaction, since often the higher service element results in higher customer involvement.

· Finance, since there could be other stakeholders involved, and the financial model may be much more complex.

· Supply chain management if you are outsourcing the manufacture of the product(s) or service.

For this reason it is more likely that a programme manager will be chosen from a commercial rather than a technical background. 

For a company moving into PSS for the first time, serious consideration should be given to using external advisors on market and financial risks, mapping out the best PSS process flow and helping to form business alliances. Most companies’ products however normally already have a service element, so they may have at least some of the necessary skills in house to manage a further shift into PSS. 
Whilst business alliances are sometimes formed for regular products, they are much more common for PSS, and how and with whom they are formed can be critical to the success of a PSS. The problem with alliances within PSS, is that the partners can easily have different visions based on their existing business, which can result in friction and the failure of the PSS. As an example take the opportunity described in the report for using one telephone as a mobile, wireless and cordless landline telephone. For the mobile network operator this could result in reduced revenue, since the telephone would be diverted when in range of a Bluetooth or WiFi signal. Since a mobile network operator would need to be part of the business alliance to launch this PSS, getting alignment of business interests with the operator would be fundamental to its success. The use of an external advisor, and acting as a neutral body within the alliance is often very useful for getting agreement between all parties.
The methods used by SMEs for idea generation and selection plus approaches for analysis tend to be less formalised than in larger companies, simply because they usually don’t have the resources or broad skill base of large companies, and don’t need complex management systems for a small workforce. This lack of formality can give them a big advantage at the idea generation stage, but a distinct disadvantage at the implementation stage where a broad range of skills are often needed to implement a PSS. It therefore is highly recommended that SMEs with promising PSS ideas form an alliance with a large company that has the capability to successfully implement the PSS. Again the use of external advisors is advisable to ensure insure the SME’s business interests are protected.
There are few tools available specifically for PSS but the following can be used for  evaluation including 
· SWOT analysis, which is a very effective way of identifying your strengths and weaknesses, and of examining the opportunities and threats you face. Carrying out this analysis using the SWOT framework helps you to focus your activities into areas where you are strong and where the greatest opportunities lie.

· Financial evaluation deals with the cost and benefit flows from the point of view of a company, 
· Balanced scorecards which were developed in the early 1990s. This valuation methodology converts an organization's value drivers, such as customer service, innovation, operational efficiency and financial performance, to a series of defined metrics.
· Blueprinting which is a method to map out a PSS for simple visualisation of the interactive parts of the PSS.

· Metamatrix approach which provides a representational framework and family of methods for the analysis of organizational data.
· Life cycle analysis type of tools can often be applied to both product and service.

The lack of specific tools for PSS probably stems from most companies treating product development and service development as separate silos within the organisation, and not as a complete entity. The most successful companies in PSS will likely to be those companies that can effectively combine the two.

During the implementation stage product testing is area which can deviate considerably from a regular product development, since the service element has to be included. This can be done by carrying out pilots with selected customers or testing the PSS at the customers premises to ensure both the product and service elements work well together. The later is more normal where customized PSS solutions are being offered.
6.2.2 Success and Failure Factors
A number of factors can determine the success or failure of a PSS. The strength of these factors depend on the particular PSS and whether it is B2C or B2B. For this reason B2B and B2C have been separated for the following discussion.
Success and Failure Factors in B2B PSS
A number of companies such as Xerox and Fujitsu have recognised they can run a very successful business offering business solutions rather than a product. This means that instead of selling x number of computers, y numbers of printers etc. they will look at the overall needs of their customers and offer a solution which is a combination of services and products. This can result in very cost effective solutions with minimum disruption to the customer, since they are dealing with one company and getting a customised solution to their needs. To be successful in this type of B2B PSS therefore requires the following?

· Supply custom solutions that are more cost effective and efficient than what their customer would have implemented.

· Have high expertise in business systems.

· Lead a cohesive business alliance.

· Have a high calibre marketing team so the targeted customer base is aware of the advantages of the PSS

The above requirements for successful B2B PSS also apply to varying degrees to all other types of PSS, including even the leasing of equipment. For the latter it must be cost effective, it is often run as an alliance between the producer and leasing company, an understanding of the business systems of their customer is often required, and the customer needs to be informed of its advantages.
Obviously failure can result from not meeting the above success factor requirements. In addition carrying out inadequate market research and testing can also lead to failure.
Success and Failure Factors in B2C PSS

The major factor for success in B2C is overcoming the strong culture of wanting to own products, whilst there is no reluctance in many countries for consumers to borrow money to pay for them. Within the US and UK the overall debt is reaching unsustainable proportions, with it exceeding one trillion pounds in the UK during July 2004.
Areas in ICT where PSS has been a success tend to be in new areas of technology where alternatives are not easily available. An example of this has been satellite television systems including programme recording. However even most of these are now moving to towards consumer ownership, with the service element managed separately. A number of companies are however getting around this problem by giving the product to the consumer as part of the PSS package. The mobile telephone service is a good example of this, with the phone often given away free as part of the package. The mobile is replaced by a new model every year or if it is lost. An extra monthly charge is made to cover this.

For the short term at least, to be successful in B2C, companies will have to find ways around this reluctance to accept PSS because they lose ownership. For instance the washing machine pay-per-use example could have been managed by allowing the user to pay for the machine as they use it, and after a certain number of hours use it then becomes their property, and they can either move off the meter, or use it as part of a discount on a new machine that is also paid for by usage. In practice it would probably have little impact on the sustainability benefits derived from such a scheme, but it would result in a change in attitude on how the scheme is viewed by the consumer, since it would then be viewed more as a hire purchase than a PSS.
For the long term, the arrival of the networked home should have the same sort of impact as the networked office had in B2B, and this should see the emergence of companies supplying solutions to the household, rather than products. The perceived stigma of not owning should then start to disappear.
Whilst the issue of ownership is the biggest factor, the following which are also common to B2B are still important for the success of the B2C

· Supply solutions that are more cost effective and efficient than can be achieved through buying regular products. The consumer must be able to clearly see the advantages to overcome the reluctance to give up ownership.
· Lead a cohesive business alliance so all parties are pulling in the same direction.

· Have a high calibre marketing team so the targeted customer base is aware of the advantages of the PSS.
6.2.3 Research Needs

There has been quite a lot of research into PSS by the academia, but not a lot of this has involved industry to any great depth. Within the ICT sector there has been a steady growth of PSS solutions especially for B2B. In spite of this much of industry continues to struggle on how to get the design and service elements working well together, and in setting up good business alliances. There is also an almost complete lack of tools for PSS within industry. As a result of this there is a substantial case for research, working with industry, to find the best in class PSS systems, organisations and tools to effectively manage PSS.
The other area where little research has been carried out, is the impact of PSS on sustainability. Certainly the work carried out within SusProNet showed that a PSS solution is not necessarily more sustainable than a regular product. However much more research is needed to determine what makes a PSS a sustainable solution, and what data is needed to make this analysis. There also needs to be the collection of higher quality environmental and social data amongst stakeholders through the lifecycle of PSSs.
6.3 PRACTICAL OPPORTUNITIES FOR PSS IN THE NEED AREA

6.3.1 Overview of Main Drivers for PSS

ICT development will influence and be influenced by many economic, social and other trends in the years ahead, and especially by societal responses to adverse trends in sustainable development. Depending on these there might be rapid but unsustainable, or steadier and more sustainable-oriented development of ICT i.e. directed to meeting needs sustainability. ICT policy and development needs to be guided in the latter direction.
One of the major drivers for ICT has been new technology, which is allowing new PSS solutions to emerge that were not even feasible a few years ago. High speed computing, and networks has transformed how businesses are run and organised. It has resulted in almost instantaneous global data exchange, so almost any part of the business can be carried out in any part of the world. As a result the developing world has been able to participate, with countries such as China and India now becoming major players.  . On the down side this move of business to the developing world has also resulted in some environmental catastrophes and social injustices such as the pollution of drinking water, use of child labour or horrendous working conditions.

Concerns over sustainability are now starting to be recognised by governments, and legislation covering end-of-life treatment, dumping e-waste in developing world and product material content are starting to appear. This in itself will be a driver for sustainable PSS.
Within the consumer area high speed computing and networks is slowly moving into the home. This will be a major driver for PSS in B2C since it will spawn a opportunities in entertainment, control of household equipment, security, news, and communication. When this happens it will be far too complicated in most cases for the householders to buy individual pieces of equipment and join them together into a network. Instead it is more likely that solutions will be sold, with responsibility for the smooth running of the system retained by the solution provider.
6.3.2 PSS Opportunities
In the long term there are many general areas for ICT application and opportunities for sustainable PSS in both B2B and B2C markets. In the short term, the main opportunities are likely to lie in B2B transactions, since it will take time to overcome consumer resistance to not owning products.

Growth in PSS solutions in B2B is expected to remain strong, with a high probability of offices moving away from a computer on every desk towards fast central servers supporting dumb terminals. The capital and running cost savings from this are huge. Within telecommunications the current trend towards using the internet for voice calls (VoIP) will almost certainly accelerate, because of the potential for large cost savings, especially as many companies are now spread globally. The networked office will also continue the growth of companies offering complete solutions, rather than selling individual pieces of equipment. This trend is likely to slowly migrate down from the multinationals to the SMEs.
Within B2C, PSS is likely to remain a niche market until home networks take off. Once this happens the resistance to not owning is likely to fall, as the product becomes a small part of the solution being sold. A number of companies are working on home networks and Toshiba have launched such a system in Japan. This is probably to test the market before launching globally. Japan however does have much faster ASDL than most countries in the EU. Within telecommunications VoIP is likely to grow strongly, as is the integration of mobile and landline phones into a single unit.
With respect to the examples examined in this main report and the appendices, the following was concluded:

· All the examples looked at were market driven, except for the Electrolux pay-per-use washing machine that was driven by their Environmental group.

· New network technology such as ASDL, Bluetooth, WiFi, etc played a large role in enabling many of the PSS examples.

· Except for the adoption of WiFi in Indonesia, all the PSS examples are driven by large multinational companies.

· Some of the multi-national companies are moving more into the software/service systems because of low profit margins on manufactured products.

· Many of the PSS examples did not look that attractive on their own, but when bundled as part of a larger system they made much more commercial sense. Examples are:

· Management of groceries in the home makes much more sense when part of a complete home networked.

· Pay-per-use household appliances also makes much more sense as a complete home-networked system.

· Many of the PSS systems looked at have major hurdles to overcome before they could become commercial successes. Examples are:
· Reluctance of women generally to be attracted by high technology products could kill off or delay the commercial success of home-networks.

· Resistance by telecommunications companies could hamper the widespread use of VoIP/WiFi in many countries.
· The preference of users to own appliances rather than pay-per-use

6.3.3 Contribution of PSS to Sustainability

Very little data is available on the environmental and social implications of PSS. One of the most common mistakes is to assume that PSS is always better environmentally and socially. In effect a life cycle approach has to be taken before any real judgement can be made. The example of downloading music over the internet which has been discussed in this report is a classic example of this. Both the repeated download of a piece of music, and the increasing demand can soon negate any initial advantages. It is probably in this area that there is a need for life-cycle analysis tool directed at PSS systems.
Where PSS can play a contribution to sustainability, it is usually tied to a technological solution. The use of dumb terminals (thin client computing) is a case in point. This technology could result in substantive savings in energy and material resources if it replaced the current solution of having an ‘all powerful’ computer on each users desk. The PSS aspect of having centrally install software which can be supplied on pay-per-use basis, goes hand in hand with this technological solution. 
Sustainability does not just mean the environmental impact, but also the social impact. Deciding what is a sustainable solution becomes very difficult when you are trying to decide the importance of social impacts compared with environmental impacts. This becomes even more so when PSS solutions are being applied within developing countries. For example providing central telecommunication and internet facilities in remote towns and villages is extremely good from the social aspect, since it allows businesses within those areas to operate in the global marketplace. However environmentally it is increasing the global use of energy
6.3.4 Policy Support
There is no specific policy support given to PSS. The IPP Communication mentioned the importance of services, but mentioned the focus of the document was on products. Indirectly some of the new environmental legislation such as the WEEE, RoHS and EuP directives will help drive some sustainable PSS in the ICT sector.
There are areas where specific EU policies could help drive PSS. Some of these are:

· Tax incentives and publicity to companies to pursued them to move to thin client computing. This could result in substantial reductions in energy and resources.


· EU policy to move from telephone numbers to IP addresses to allow the rapid integration of landline, mobile and wireless telecommunications.


· EU setting minimum ASDL bandwidth standards to promote PSS solutions within the home.


· Incorporation of PSS into the education curriculum of engineering, design and environmental studies.


· More research into what makes a sustainable PSS solution. 


· There is a need to collect better quality environmental and social information amongst stakeholders in the lifecycle of ICT PSSs
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Appendix 1: ICT Workgroup Participants
Details of the participants of the three SusProNet workshops are given below along with the organisations they represented.
SuSpronet workshop no.1: ICT GROUP PARTICIPANTS

	Agfa

Alcatel Bel
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IEE

INNOPSE

ISPCOM

Nokia

Recycling Partners

CfSD (Facilitator) 
	Reimund Muller

Tom Bervoets, Sebastien de Boer

Ingrid Amon-Tran, Cay-Christian Conze

Represented by Silva Ninan, Bespak, 

and David Lee, IBM
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Jorg Dorff

Martin Charter, Tom Clark


SuSpronet workshop no.2: ICT GROUP PARTICIPANTS
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Steelcon
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	Reimund Mueller

John Simmonds

Antonio Ardilio
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Jochen Mosbacher
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SuSpronet workshop no.3: ICT GROUP PARTICIPANTS
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Jorg Dorff
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Agfa-Gevaert: www.agfa.com 
The Agfa-Gevaert Group operates with photographic and digital systems in the fields of information, communication, health and safety, leisure and recreation. Agfa's operational activities are classified in 3 business segments which are further divided into 5 business groups. Each business group deals with a specific type of customer.

· Graphic Systems: digital and analogue prepress systems, software and consumables.
· Technical Imaging:
· HealthCare: medical imaging and information management systems for healthcare.
· Non-Destructive Testing: X-ray and ultrasonic systems for safety and quality controls of all materials without damaging or deforming them.
· Industrial Imaging: micrographics and document systems, motion picture film and high-security identification documents.
· Consumer Imaging: photographic products for the consumer market and equipment and consumables for finishing labs.

Alcatel Bel: www.alcatel.com 
Alcatel provides communications solutions to telecommunication carriers, Internet service providers and enterprises for delivery of voice, data and video applications to their customers or to their employees. Alcatel is organized by markets with three business groups: 
· the Fixed Communications Group: has the world's largest digital line installed base, representing 18% of the world's installed base.
· The Mobile Communications Group: provides mobile infrastructure solutions to one out of four GSM/GPRS operators in the world.

· Private Communications Group: addresses non-carrier communication markets. It offers convergent network solutions and interaction management to enterprises
Centre for Sustainable Design: www.cfsd.org.uk 

The Centre for Sustainable Design (CfSD) facilitates discussion and research on eco-design and environmental, economic, ethical and social (e3s) considerations in product and service development and design. This is achieved through training and education, research, seminars, workshops, conferences, consultancy, publications and Internet. The Centre also acts as an information clearing house and a focus for innovative thinking on sustainable products and services.

Crawford Hansford & Kimber Ltd: www.crawfordhk.com 
Crawford Hansford & Kimber Ltd. is a small company of some 30 employees established in 1963 in the sub contract electronics business.  The company designs, manufactures and assembles industrial control equipment up to and including industrial PLCs.  Capability covers PCB's, transformers and other wound components and systems integration wiring.  A member of the Farnborough Aerospace Consortium and ISO accredited and able to work to demanding specifications including emerging European directives.  The Company's counts a number of prestigious organisations as customers and exports directly about one quarter of its output.
Heidelberger Druckmaschinen: www.heidelberg.com
The world's largest solutions provider for the print media industry. With its seamlessly integrated hardware and software solutions, it has established a commanding lead over other market players. Heidelberg is a one-stop supplier of everything from prepress solutions to a wide range of products for printing and finishing processes
INNOPSE: www.innopse.de 
INNOPSE is an European Commission’s GROWTH founded RTD project and is coordinated by the Department of Automation Engineering, University of Applied Sciences Division Soest. The principle focus is on the engineering of services for technological companies, especially SME's. Work being carried out under the project includes:

· General Concepts: Using Best Practice case studies from throughout the EU, the requirements for product innovation are being formalised onto a generic framework.

· Innovation Studio: This activity focuses on the designing and developing of an environment for creating the innovation, and managing its evolution from the concept to realisation in the market place. All the tools needed for the process (human resources, latest hardware/software developments and modern methods) shall be available.

· Exemplary R&D Studies: The conceptual methods will be demonstrated with several product services including simulation, training, online inspection and additive services to the supply of manufactured products.
ISPCOM
Integrated and Standardised Pylon concept for 3rd Generation Mobile Communication

Nokia: www.nokia.com
Nokia is the world leader in mobile communications. It has four business groups:

· Mobile phones: develops mobile phones for all major standards and customer segments in over 130 countries.
· Multimedia: brings mobile multimedia to consumers in the form of advanced mobile devices and applications.
· Networks: provider of network infrastructure, service delivery platforms and related services to mobile operators and service providers.
· Enterprise Solutions: offers businesses a range of devices and mobile connectivity solutions based on end-to-end mobility architecture, and focuses on business devices, IP network perimeter security and mobile connectivity solutions designed to help companies mobilize their workforces while ensuring the security and reliability of their networks.
Orange: www.orange.com 

Major mobile phone network provider in the UK. It now has operations in 19 countries across Europe and beyond. It provides a broad range of voice and data communication services to over 45 million customers worldwide.
Prosecco: www.prosecco-village.com 
PROSECCO is an RTD project of the 5 Framework Programme funded by EU commision.
Prosecco and intends to develop an integrated, modular innovation management system for product and service co-design (PSCD) process in dynamic networking contexts.  The involves:

· Innovative methodology for PSCD and holistic system approach to co-design of products and services. 
· Solutions for development of products and related services through the creation and management of interdisciplinary and innovative network. 
· Focus on pragmatic, preferably low-cost and non-sophisticated methods and tools for SMEs. 
Recycling Partners: www.recyclingpartner.de
Composed of 50 network members - not for profit organisations - in Germany and one in the UK have established the operational network for collection, repair, reuse and recycling of WEEE- worn electronics. Marketshare in Germany appx. 6 %, equiv. to 60.000 T / year (2003).

The goal is to supply work instead of just welfare for handicapped or and jobless people to improve their chance to find a job again. Used electronics is checked for functionality, and reconditioned/repaired (white goods, TV, PCs) and sold at reasonable prices to low income people.

Over 50 certified RPG members in Germany give people a chance: Reemployment rate is 30 to 50 %. In addition the life cycle of products through reuse is extended, and up to 40 different materials are sorted for (metal) recovery - avoiding them being sent to landfill.

see also [ http://www.recyclingpartner.de ]www.recyclingpartner.de,  and [ http://www.rreuse.org ]www.rreuse.org :European network of scial enterprises.

The IEE: www.iee.org 
Founded in 1871, the IEE is the largest professional engineering society in Europe and has a worldwide membership of 120,000. These men and women, who have joined together to promote the advancement of electrical, electronic and manufacturing science and engineering, range from students to the most distinguished and highly qualified members of the profession. The IEE is a Registered Charity No. 211014.

TVT Business Innovation Ltd: www.tvt.co.uk 
TVT is a consultancy and business support firm that assists manufacturing and technology based companies and organisations to develop their business through innovation and associated product and process improvement.  Based on the Oxford Science Park, at the heart of a region that is rich in technology, TVT networks widely and has participated in SusProNet as an informed link between the Project and its own broad base of company contacts.
Appendix 2: PSS cases from liturature
Introduction
A number of PSS opportunities within the ICT category of WEEE that appeared to offer good market potential were researched. These were:
Use-oriented service: 

· PC Systems pay on demand

Result-oriented service: 

· Dumb terminals to replace personal PCs

· Telephones replaced by internet calling via the PC. (WiFi)

· Single Phone Handset per Individual

PC Systems Pay on Demand
[image: image3.wmf] 


Opportunities 

· Up to 50% 0f the environmental impact can be in the use stage. Charging by usage may result in more environmental responsible use. 

· It expands market opportunities for manufacturers. Specifically amongst SMEs. 

· Easier to design for upgradeability and delay 'time to landfill' 

· 24 hour repair service and end-of-life management can be offered within the package.. 

· Connection to the web will allow automatic charging based on the usage of the machine.
Electrolux completed a pilot scheme with washing machines during 1999/2000 in Gotland. The pilot showed most people wanted to own their machines. Overcoming the culture of wanting to own everything in the home will be a major hurdle to success. There may be lessons to learn from this experience related to personal computing in both the home and office.  HP have launched servers that are on pay-per-use but there are no known examples for PCs.
Financial Options
The simplest option is to supply the PC, and charge on usage. The machine is replaced with a new one after being used for a specific number of hours. Another option is in effect to have a hire purchase which tends to be more acceptable to home users) based on usage and after a certain number of hours the customer owns the machine. Charging based on usage should reduce energy use. Differential service-based contracts would allow for different levels of software and hardware upgradeability.

Literature: 

HP Introduces Next Generation of Utility Pricing for HP Superdome Servers: http://www.hp.com/hpinfo/newsroom/press/2003/030311a.html
IT's buying "utility" computing:  http://zdnet.com.com/2100-1106-962663.html
Peak Performance Pricing : http://www.shirky.com/writings/peak_performance.html
Functional service contracts for white goods: selling a function instead of a product (FUNSERVE): http://www.eceee.org/library_links/proceedings/2001/pdf2001/panel4/01p4_4_049zl.pdf
Dumb Terminals to Replace PCs
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Opportunities 
Running all software on a central server, and users having dumb terminals connected to the network (Thin Client Computing) has large cost benefits to a company, whilst also reducing the environmental impact. Home users with broadband can be connected via a router. The use of dumb terminals connected to a central server in a company is now starting to accelerate, as companies realise the cost benefits. 
Financial: 

A dumb terminal is far cheaper than a full PC workstation. A 15 seat system on average costs 75% less than the individual PC systems.It also has lower installation costs, and IT support can be reduced considerably, both in software upgrades, and machine maintenance. A study by Stanford showed it can save an IT department 80 percent in support-staff costs. 

Sustainability: 
Switching to thin client computing can result in large improvements to sustainability. These include:
· A dumb terminal uses far less power than a PC workstation. This can be between 1/5th and 1/12th of the energy of their PC counterparts. 

· Large reduction in the amount of hardware required, which reduces environmental impact through all stages of the life cycle. 

· Extended product life, since technology does not become dated so quickly.

· Working environment improved with less heat generation and background noise from PC fans. 
· Home working is simpler.

· Less e-waste, which should reduce dumping in developing countries. 

Literature: 

Are Dumb Terminals Smart Buys? http://www.smartcomputing.com/editorial/article.asp?article=articles%2F1997%2Fmar97%2F97n0319%2F97n0319%2Easp

Thin (Client, that is) Is In : http://www.ncd.com/about/outlook/

Thin Client Computing: http://www.aaxnet.com/topics/nc.html 


A Focus on Thin Client Computing: http://www.netcommplete.com.au/tech/tech_coms.htm
 
Thin-Client Computing in a Healthcare Setting: http://www.wyse.com/overview/white_papers/healthcarewp_1199a.pdf

Citrix Thin Client Technology Website: http://www.thin-world.com/thindefined.htm
Telephones Replaced by Internet Calling Via the PC. (WiFi)
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Voice over IP (VoIP) is a term used for a set of facilities that manage the delivery of voice information using Internet Protocol (IP). This allows the individual to use the internet to make phone calls, using often using WiFi for access. Since WiFi connection has a low infrastructure cost it is easy for developing countries to adopt, and helps close the digital divide. A number of such schemes are in operation in developing countries including a very successful one in Indonesia. 
Many telecom and mobile operators are resisting the move to VoIP, but it is interesting that BT in the UK announced that it will be moving to using the internet protocol (IP) numbers for its future handsets. This will mean not only easier access to VoIP but the handset number would belong to a person, not a location as it is currently the case, and as a result the phone can become mobile. (see next case)
Financial: 

The main financial benefits of this PSS are:
· Infrastructure costs are very low in order to get a working system 

· The cost of the phone can be kept low. 

· The ability to make free phone calls over the internet.
Literature: 

Call it Omnipresence: 
http://w4.siemens.de/FuI/en/archiv/zeitschrift/heft2_97/artikel04/
WiFi Bridges Indonesia's Digital Divide: 
http://www.wi-fiplanet.com/columns/article.php/2110671
Voice over Wireless LANs: 
http://www.wi-fiplanet.com/tutorials/article.php/2171721
Single Phone Handset per Individual
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The individual has a personal telephone number. The number can be used to subscribe either by regular subscription or pay as you talk for different services:

· Landline operators in home country and abroad. 

· Mobile phone operators in home country and abroad 

· WiFi networks in home country and abroad 

The handset automatically switches to cheapest subscribed service. Landline 

connection can be made not only via base station in own home, but any location in range of a base station. This will reduce the number of handsets required, whilst allowing an individual to be contacted through a single telephone number where ever they are.
Financial: 
The financial implications are: 
· The user can keep call costs down, by switching to land line when in a building with base stations.

· High investment costs required for complete system although WiFi however requires a low investment costs 

· Lower outlay by user could be possible, since only one phone is required. 

· Free phone calls in the house or from the office using VoIP 

Dual GSM/DECT phones are available, but so far they have not made a big impact on the market. This could change with the announcement by BT to use the internet IP numbers and launch its ‘Bluephone’ dual-mode fixed/wireless handset early in 2005.This will offer customers a package of fixed and mobile lines with one IP handset, number and bill. Sony Ericsson bluephones are currently being trialled. They work with the cellular network when the user is on the move, but when close to a Wi-Fi or Bluetooth access point, the call will be routed via that connection to the landline network, cutting the costs.

Literature: 
Understanding DECT: http://www.pcsupportadvisor.com/sasample/b1034.pdf 

Dual Mode DECT Phones: http://www.dectweb.com/Products/dual_mode.htm 

Ericsson Cordless Solutions: http://www.ericssoncs.com/Ourproducts.html
BT links up with Vodafone UK to remove fixed and mobile barriers for good: http://www.btplc.com/News/Pressreleasesandarticles/Corporatenewsreleases/2004/nr0434.htm 

Appendix 3: pss idea generation and selection (WS2)
The purpose of the Product Service Idea Generation session of the second SusProNet workshop was to generate two sets of product-service ideas. The two sets were generated from different scenarios. One scenario represented idea generation from a purely business perspective (profit driven scenario). The other was inspired by sustainability goals (planet/people driven). 

The ICT group was divided in two sub-groups, one for each scenario, that each developed eight concrete ideas for ICT PSS in the given scenarios. Each sub-group then presented these ideas to the whole group, and this was followed by a vote on each idea from the financial benefits (‘profit’), the environmental benefits (‘Planet’) and the social benefits (‘People’)
From these, three PSS concepts were chosen for further analysis. One of these was a combination of the distance learning (idea 15) and flexible e-learning (idea 5) since these two ideas could easily be combined. This concept was called the ‘Glocal Open University’ since it is a merger of globalisation and localisation. The other two concepts chosen were the ‘customised automated supply chain management’ concept (idea 16) and the ‘Electronic Nose’ concept. The final concept was again a combination of two complimentary ideas. These were the ‘Electronic Nose’ (idea 4) and ‘WEEE Identification System’ (idea 3)
The following forms show the ideas generated and the scores given to each idea. This is followed by a detailed description of the three PSS concepts chosen for further analysis. 
	ICT SUSTAINABILITY IDEA No 1

	
	
	
	

	TITLE: 50% Reduction in C02 Emissions

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Converged transport: Co-ordination of individual transport for maximum efficiency.

	Short list of key product elements
Mobile phone

Central Processing Unit (CPU)

Network

Taxis
	Sketch of system

	Short list of key service elements

Software

People
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
17

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
17

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
15


	ICT SUSTAINABILITY IDEA No 2

	
	
	
	

	TITLE: 50% Reduction in Material Use

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

User-centred utility billing: User monitors consumption and can pay electronically.

	Short list of key product elements
Mobile phone

Sensor

Network

Telematics infrastructure
	Sketch of system

	Short list of key service elements

Software
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
18

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
20

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
12


	ICT SUSTAINABILITY IDEA No 3

	
	
	
	

	TITLE: 50% Reduction in Material Extraction

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

WEEE identification system: Readable chip/numbering system. Internet based.

	Short list of key product elements
PC

Phones

Fax
	Sketch of system

	Short list of key service elements

Software
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
14

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
24

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
19


	ICT SUSTAINABILITY IDEA No 4

	
	
	
	

	TITLE: 50% Reduction in Toxic Materials

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Electronic nose: Identification/recognition/diagnosis of toxic materials

	Short list of key product elements
Pen/nose (identification device)
Sreen
	Sketch of system

	Short list of key service elements

Internet database

Software
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
5

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
18

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
14


	ICT SUSTAINABILITY IDEA No 5

	
	
	
	

	TITLE: 50% Reduction in Air Pollution

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Village based flexible e-learning aimed at adults/children

	Short list of key product elements
Kit/system:

· Building

· Communication system

· PCs
	Sketch of system

	Short list of key service elements

Multi-media education software
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
19

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
24

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
18


	ICT SUSTAINABILITY IDEA No 6

	
	
	
	

	TITLE: 50% Reduction in Water Pollution

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Land log: Database of land records incorporating water and pesticide use.

	Short list of key product elements
PC
	Sketch of system

	Short list of key service elements

Software
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
11

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
18

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
17


	ICT SUSTAINABILITY IDEA No 7

	
	
	
	

	TITLE: 50% Increase in Literacy

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Re-live and write: Visual/verbal recognition system to improve literacy.

	Short list of key product elements
Optical recognition system

CPU

Data storage

Headphone

Microphone 
	Sketch of system

	Short list of key service elements

Relational database

Software
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
19

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
7

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
23


	ICT SUSTAINABILITY IDEA No 8

	
	
	
	

	TITLE: ‘Closing the Digital Divide’

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Mobile audio text: Text to voice system to enable access by the blind.

	Short list of key product elements
Mobile phone

PC

Ear piece
	Sketch of system

	Short list of key service elements

Software: text to voice
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
23

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
11

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
24


	ICT BUSINESS IDEA No 9

	
	
	
	

	TITLE: Home Networks

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:
Menus available from fridge contents, including healthy menus

	Short list of key product elements
Interactive screen

Bar codes or rf tags on drawers for contents.
	Sketch of system

	Short list of key service elements

On-line database

On-line menus

Help function
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
11

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
14

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
4


	ICT BUSINESS IDEA No 10

	
	
	
	

	TITLE: e-Shopping

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Electronic shopping list: Shows cheapest source and location in a supermarket.

	Short list of key product elements
Keypad/computer

Memory card

Trolley screen/card reader

or portable handheld device
	Sketch of system

	Short list of key service elements

Supermarket database

Map/price of items listed
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
22

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
9

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
6


	ICT BUSINESS IDEA No 11

	
	
	
	

	TITLE: Electronic Printing

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Electronic clothing allowing change of colour/pattern

	Short list of key product elements
Special clothing

Camera to detect environment

Solar cells

Computer

Mobile phone
	Sketch of system

	Short list of key service elements

Down loadable patterns, colours, or changing patterns (e.g. to music or surroundings)
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
9

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
2

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
2


	ICT BUSINESS IDEA No 12

	
	
	
	

	TITLE: Centralised Data Processing

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Service provider directory of local plumbers, electricians etc.

	Short list of key product elements
Screen and modem
	Sketch of system

	Short list of key service elements

Directory of services and ranking
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
21

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
9

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
12


	ICT BUSINESS IDEA No 13

	
	
	
	

	TITLE: On-line Banking

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Fixed assets database to enable loans to be given quickly

	Short list of key product elements
Computer with modem
	Sketch of system

	Short list of key service elements

Database
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
25

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
10

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
16


	ICT BUSINESS IDEA No 14

	
	
	
	

	TITLE: On-line Entertainment

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Watch opera, plays live at home (cable, satellite, web)

	Short list of key product elements
Television

Cameras to transmit event

Decoder
	Sketch of system

	Short list of key service elements

Content

Transmission of event
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
22

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
13

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
21


	ICT BUSINESS IDEA No 15

	
	
	
	

	TITLE: Distance Learning

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Developing world open university, which can be customised to a country’s needs.

	Short list of key product elements
Internet cafes/schools with on-line computers.
	Sketch of system

	Short list of key service elements

Remote on-line learning, customisable for a country’s needs.
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
	SCORE (average)
21

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
	SCORE (average)
19

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
	SCORE (average)
28


	ICT BUSINESS IDEA No 16

	
	
	
	

	TITLE: Integrated Communication

	

	SHORT DESCRIPTION AND VALUE PROPOSITION:

Customised automated SCM. Automatic ordering through the supply network.

	Short list of key product elements
Computer

Data links
	Sketch of system

	Short list of key service elements

Central database
	

	
	
	
	

	WHY PROFITABLE AND COMPETITIVE? (‘Profit’)
Reduce stock and work in progress (wip)
	SCORE (average)
30

	
	
	
	

	ENVIRONMENTALLY SUSTAINABLE? (‘Planet’)
Eliminate waste
	SCORE (average)
26

	
	
	
	

	SOCIAL ISSUES SOLVED ? (‘People’)
‘Best fit’ solution
	SCORE (average)
14


	DETAILED DESCRIPTION OF SYSTEM

	Result of the Blueprinting exercise
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	DESCRIPTION OF THE VALUE NETWORK/ACTORS AND ROLES

	Actor
	Role

	Open University
	Aggregate content, supply methods, certify teachers and students.

	Teachers
	Local teaching and support on distant learning material.

	Experts (electronic content)
	Supply content material and interaction with students.

	Hub builders
	Supply IT/connectivity and physical space.

	Students
	Gather to learn and interact.

	
	


	DESCRIPTION OF THE TECHNOLOGICAL ARCHITECTURE

	Video broadcasting, for hub to hub transfer, plus other methodologies such as interactive software, PowerPoint presentations with audio commentary.
Availability of community software and tools.
Connectivity would be by satellite, broadband and wireless.

Security authenticated payment system required



	

	DESCRIPTION OF REVENUE MODEL

	Government funded or World Bank. UNESCO funding for those in transit
Non-profit making but cost effective.

Pay as you can afford.




	DETAILED DESCRIPTION OF SYSTEM

	Result of the Blueprinting exercise



	DESCRIPTION OF THE VALUE NETWORK/ACTORS AND ROLES

	Actor
	Role

	Customer
	Places order, has needs, and is the source of finance.

	Assemblers
	Supplies BOM and lead time data for each item.

	Suppliers
	Supply quantity on time to the assemblers.

	Service Provider
	Enable network and security. Provide software.

	
	

	
	


	DESCRIPTION OF THE TECHNOLOGICAL ARCHITECTURE

	A complex control database and information processing system. Would run over the internet with security issues to be resolved.


	

	DESCRIPTION OF REVENUE MODEL

	Main contractor pays including initial investment. Most should be recouped in the reduction in overheads in the purchasing department and less inventory. A levy could also be placed on component suppliers.



	DETAILED DESCRIPTION OF SYSTEM

	Result of the Blueprinting exercise



	DESCRIPTION OF THE VALUE NETWORK/ACTORS AND ROLES

	Actor
	Role

	Authorities
	Toxicity information to producer plus the fee

	Processor
	Information from the database on the product

	Producer
	Information on the materials in the product and payment of fees.

	
	

	
	

	
	


	DESCRIPTION OF THE TECHNOLOGICAL ARCHITECTURE

	Information from the label on the product along with readings from the electronic nose are sent to the central database, which sends back to the nose material content declared by the producer plus any hazardous substances detected by the nose.


	

	DESCRIPTION OF REVENUE MODEL

	Manufacturers mainly pay for the running of the database, with customers paying a small fee for access.



Appendix 4: classfication of producst and services in ict
ISIC CLASSES (International Standard Industrial Classifications)
	Main category
	Sub-categories

	EQUIPMENT
Computer hardware

End user communications

Office equipment

Datacom equipment


	· Server systems, PCs, workstations

· Telephone sets, mobile phone sets, other terminal equipment

· Copiers, other

· LAN hardware, PBX and key systems, packet switching equipment, circuit switching equipment, cellular mobile radio infrastructure, transmission equipment, other data communication equipment, other network equipment



	SOFTWARE & SERVICES
Software products

IT services

Carrier services

Other
	· System software, application software

· Consulting, implementation, operations management, support services

· Telephone services (traffic, service rental), mobile telephone services, switched data and leased line services, cable TV

· Internet services




 Source Wuppertal Institute – Digital Europe Project
Manufacturing

3000
Office, accounting and computing machinery

3130
Insulated wire and cable

3210
Electronic valves and tubes and other electronic components)

3220
Television and radio transmitters an apparatus, on-line telephony and 
line telegraphy

3230
Television and radio receivers, sound or video recording or reproducing apparatus and associated goods

3312
Instruments and apparatus for measuring, checking. Testing, navigating and other purposes except industrial process equipment

3313
Industrial process control equipment
Services

5150
Wholesaling of machinery, equipment and supplies

6420
Telecommunications

7123
Renting of office machinery and equipment (including computers)

7200
Computer and related activities

Appendix 5: weee directive 
Categories of products covered by the Waste from Electrical and Electronic Equipment Directive (WEEE) directive

	1.Large household appliances
	2.Small household appliances
	3. IT and telecommunications
        equipment

	· Large cooling appliances

· Refrigerators

· Freezers

· Other large appliances used for refrigeration, conservation and storage of food

· Washing machines

· Clothes dryers

· Dish washers

· Cooking

· Electric stoves

· Electric hot plates

· Microwaves

· Other large appliances used for cooking and other processing of food

· Electric heating appliances

· Electric radiators

· Other large appliances for heating rooms, beds, seating furniture

· Electric fans

· Air conditioners

· Other fanning, exhaust ventilation and conditioning equipment
	· Vacuum cleaners

· Carpet sweepers

· Other appliances for cleaning

· Appliances used for sewing, knitting, weaving and other processing for textiles

· Irons and other appliances for ironing, mangling and other care of clothing

· Toasters

· Fryers

· Grinders, coffee machines and equipment for opening or sealing containers or packages

· Electric knives

· Appliances for hair-cutting, hair drying, tooth brushing, shaving, massage and other body care appliances.

· Clocks, watches and equipment for the purpose of measuring, indicating or registering time.

· Scales.
	· Centralised data processing

· Main frames

· Minicomputers

· Printer units

· Personal computers (inc CPU, mouse, screen and keyboard)

· Lap top computers (inc CPU, mouse, screen and keyboard)

· Note book & note pad computers

· Printers

· Copying equipment

· Electrical and electronic typewriters

· Pocket and desk calculators

· Other products and equipment for the collection, storage, processing, presentation or communication of information by electronic means.

· User terminals and systems.

· Facsimile.

· Telex.

· Telephones inc pay and cordless.

· Cellular telephones.

· Answering systems.

· other products or equipment for transmitting sound, images or other information by telecommunications


	4. Consumer equipment
	5.  Lighting equipment
	6 Electrical and electronic tools
   (exception of large-scale
   stationary industrial tools)

	· Radio sets

· Television sets

· Video cameras

· Video recorders

· Hifi recorders

· Audio amplifiers

· Musical instruments

· Other products or equipment for the purpose of recording or reproducing sound or images, including signals or other technologies for the distribution of sound and image than by telecommunications
	· Luminaires for fluorescent lamps with the exception of luminaires in households

· Straight fluorescent lamps

· Compact fluorescent lamps

· High intensity discharge lamps, including pressure sodium lamps and metal halide lamps

· Low pressure sodium lamps

· Other lighting or equipment for the purpose of spreading or controlling light with the exception of filament bulbs
	· Drills

· Saws

· Sewing machines

· Equipment for turning, milling, sanding, grinding, sawing, cutting, shearing, drilling, making holes, punching, folding, bending or similar processing of wood, metal and other materials

· Tools for riveting, nailing or screwing or removing rivets, nails, screws or similar uses

· Tools for welding, soldering or similar use

· Equipment for spraying, spreading, dispersing or other treatment of liquid or gaseous substances by other means

· Tools for mowing or other gardening activities

	7.Toys, leisure and sports 

   equipment
	8. Medical devices (exemption implanted & infected products) 
	9. Monitoring and control instruments

	· Electric trains or car racing sets

· Hand-held video game consoles

· Video games

· Computers for biking, diving, running, rowing, etc.

· Sports equipment with electric or electronic components

· Coin slot machines
	· Radiotherapy equipment

· Cardiology

· Dialysis

· Pulmonary ventilators

· Nuclear medicine

· Laboratory equipment for in-vitro diagnosis

· Analysers

· Freezers

· Fertilisation tests

· Other appliances for detecting, preventing, monitoring, treating, alleviating illness, injury or disability
	· Smoke detector

· Heating regulators

· Thermostats

· Measuring, weighing or adjusting appliances for household or as laboratory equipment

· Other monitoring and control instruments used in industrial installations (e.g. in control panels)

	10. Automatic dispensers


	
	

	· Automatic dispensers-hot drinks

· Automatic dispensers-hot or cold bottles or cans

· Automatic dispensers-solid products

· Automatic dispensers for money

· All appliances which deliver automatically all kind of products
	· 
	· 


Appendix 6: market size and trends 
Market size

The ICT market is still a relatively small but rapidly growing sector:
· The 2001 European market for ICT products and services is estimated to be 911 million Euros 

· For Western Europe the figure is estimated to be 643 million Euros, or 7.5% of GDP 

· This relatively small figure disguises the importance of the sector in contributing to efficiency improvement and growth in other sectors

· The sector is growing steadily and grew 8.3% in 2001 despite slowdowns in some segments such as telecommunications due to global economic conditions overcapacity, and collapse in the dot.com segment as a result of overblown market expectations and other factors.

Major sector splits

When considering the relative importance of the various products and services by sales, the figures for Western Europe are as follows and assumed to reflect the picture in other developed economies (percentages of total) (source: OECD):
· The IT: telecommunications split is about 50:50

· The software/services : equipment split is 69:31

· In order of percentage of market share the top 5 activities are carrier services (38.5), IT services (15.5), computer hardware (14.9), software (10.3) and datacom equipment (7.5)

These figures illustrate that the sector is strongly service –oriented although underpinned by a significant product and infrastructure element. Many of the main players do not make or supply physical products although products are part of service delivery

Sector trends

· The sector is dominated by large global players in each of the main product and service sub-sectors (Annex F), but it also includes many smaller suppliers, for example component and sub-system suppliers and specialist service providers. 

· Many firms, especially larger ones, cannot be readily classified by product or service sector as they are often involved in a range of activities. 

· Restructuring has also led to traditional manufacturing companies to outsource production or move out of manufacturing and instead provide system solution services e.g. systems integrators. For example IBM has moved in this direction and become a major player by acquiring PWC IT consulting division

· An increasingly global sector with complex global supply chains

· B2B services play an increasing role within and between firms in all main industry sectors (B2C is still very small)

· The shift from manufacturing to services is likely to increase with the trend towards deregulation of services

· Telecoms companies and services have been at the forefront of recent market developments but consolidation is likely due to financial difficulties and the high cost of infrastructure

Appendix 7: ICT Sector – Main Players

MAJOR PLAYERS BY TURNOVER

Top ten for each sub-sector US$000m 2001- source: OECD

	Communications equipment
	Electronics
	IT equipment

	Lucent technologies
33.6

Motorola
29.4

Nortel Networks
23.6

Ericsson
23.2

Alcatel
16.9

Nokia
14.8

Cisco Systems
8.5

Marconi
7.7

Avaya
6.3

Tellabs
1.7
	Hitachi
71.1

Siemens
 70.9

Matsuchita Electric
64.9

Sony
59.5

Mitsubishi
38.7

Philips Electronics
34.5

Intel
33.7

Canon
25.8

Xerox
18.7
Sanyo Electric
17.9
	IBM
88.4

Toshiba
55.2

Fujitsu
50.8

NEC
50.1

HP
48.7

Compaq Computer*
42.3

Dell Computer
31.8

Sun Microsystems
18.9

Gateway
9.6

EMC
8.6

	Services
	Software
	Telecommunications

	Ingram Management
30.7

PWC**
21.5

Tech Data
30.5
EDS
19.2
Accenture
13.5
CSC
 10.5

ADP
7.0

Unisys
6.9

Cap Gemini Ernst&Young
6.4

SAIC
5.9
	Microsoft
25.3

Oracle
10.9

SAP
5.8

Computer Associates
4.9
Softbank
3.9

Compware
2.0

Siebel Systems
1.8

Peoplesoft
1.7

BMC Software
1.5

Electronic Arts
1.3
	NTT
92.7

AT&T
65.9

Verizon Communications
64.1
SRC  Communications
51.4
Deutsche Telekom
39.1

France Telecom
37.0

Telecom Italia/Olivetti
30.4
BT
 27.8

Bell
 27.5
EMC
26.1
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