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Executive Summary

This report is an in-depth study on business models used for ‘Product Service Systems’ (PSS) 

A PSS is a term used to describe a product that consists of both hardware and a function rather than just a physical product (hardware). Product Service Systems can be classified in four ways1:

· Product-oriented services: service integration (adding products or functionality), product extension (providing upgrades, maintenance)
· Use-oriented service: product owned by the service provider who sells the function not the product or software e.g. leasing and rental
· Result-oriented service (product substitution): e.g. virtual answering service replacing answering machine, web- based information replacing directories

· Result-oriented service (vertical integration): e.g. production transferred to user.

Business models are mechanisms by which a business intends to generate revenue and profits, and a summary of how a company plans to serve its customers. It involves both strategy and implementation.
There are many types of business models in use, but the following definitions are for business models that are used on one or more of the products researched in this study:
· Bait & Hook: With this model the product is sold at a reduced price or even given away, (Bait) and the profit is made on disposables or service (Hook). Examples are printers and ink cartridges, and mobile phones and service contracts.
· Bit Vendor: Deals in digital products. An example is Apple iTunes.

· Leasing: Ownership is retained by the producer and the profit is made by charging for the time the customer uses the product.
· Subscription: Regular payment for a product or service. e.g. magazine subscription.
· Utility Model: Metering usage, or a "pay as you go" approach. E.g. electricity supplies.
Eight case studies were used as the basis for this study. Six were on established PSSs and two on probable major future PSSs. For each of these the following was looked at:

· What is the product service system

· Who is the key driver

· What are the different elements?
· Who is the customer

· Basic needs and drivers

· The initiator of the product service system

· Financial flow through the product service system

· Sustainability of the business model

· Collaborators within the product service system

· Customer/provider relationship

· Marketing tactics
The PSSs looked at were:

· Mobile telephone product service systems (current)
· Downloadable music, films and radio (current)
· Mobile navigation system (current)
· Leasing of Large Household Appliances (current)
· Online games (current)
· Remote Disease Control (current)

· Downloadable newspapers/magazines (future)

· Networked Home. (future) 
Who are the key drivers for the PSSs?
In most cases the key drivers are the service providers. However instances are starting to arise where the product manufacturers are starting to become key drivers. This is happening particularly e mobile phone industry where manufacturers are making deals with content providers other than the service providers. Good examples of this are Motorola who have teamed up with Apple to produce a mobile that can download music from the iTunes music store, and Sony Ericsson who has joined forces with online music service Napster to develop a service for mobiles. 
What are the different elements of the PSSs?
The elements of the PSSs looked at in the case studies were dependent on the PSS being offered. With the move towards integration of different features and services on products the picture can become very complex. This complexity will only grow in the future as the network home becomes a practical reality. Most of the elements within the case studies were brought together by the service provider.
Who are the customers?
Most of the PSSs looked at in this study were pure business to consumer (B2C) and they have the following basic differences from business to business customers:

· Consumers are much more style and fashion driven.

· Consumers are more culturally driven. Ownership in most countries has become a sign of success, and most consumers prefer ownership to leasing.
Basic needs and drivers
The basic needs and drivers for the PSSs’ looked at fall into one or more of the following categories:

· Saves time and convenience: Downloading music and other media for instance avoids travelling to retail outlets and the media can be access almost immediately.

· Addresses a need not covered properly by other products. An example of this are navigation systems that tells you exactly where you are, which a map can not do directly without some form of local landmark such as a street name.

· Access to products that a consumer can not normally afford. Pay-per-use white goods is an example of this. Is a fashion item and is the ‘cool’ thing to own.
The initiator of the product service system
In general the case studies showed that the initiator was the provider of the service. However with hardware starting to be designed to carry out many functions this is becoming less clear and the manufacturer is sometimes becoming one of the main initiators of a PSS. In addition some companies that have historically been producers are also moving towards becoming solution providers to improve their profit margins.
Financial flow through the product service system
One of the main differences between a hardware product and PSS is that the service element can often provide a long term continuous income. Because of this the hardware is often used as the bait by being subsidised or given away free, and the service element as the hook and is where the profits are often made by the PSS provider. From this income flow the provider has to pay the producer of the associated hardware and for any media content produced by third parties. 
Sustainability of the business model
A PSS is not necessarily more sustainable than non-PSS solution. Research by Digital Europe showed that downloading digital music can be more environmentally damaging than purchasing CDs. In order to determine whether a PSS is better or worse environmentally than a non-PSS solution the boundaries for analysis have to be set so they capture all significant influences on the product and PSS being compared.
Very little research has been done on the total environmental impact of different PSS. There is a real need for life cycle analysis to be done, taking into account within the models all the major influences, including projected market size and product life changes expected or resulting from these PSSs. Such research would give a much clearer picture for governments so they can make sensible decisions on whether to encourage particular PSSs. 
One disturbing aspect of many of the PSSs looked at in this report is the impact they are having on retail trade. Many town and city centres are already struggling to compete with out of town supermarkets and shopping centres. This is now being further aggravated by many PSSs that make it less necessary to leave the house and this trend is going to increase dramatically over the next decade. This together with increased home working will result in much less face to face interaction within society and the impact of this is not really understood, but could result in increased anti-social behaviour. 
Collaborators within the product service system
Often PSS consists of different companies working together. Often the producer of the hardware and the service provider are different companies since few companies have the business and technical skills to do both. There are some exceptions and Apple with iTunes is one example. Where the service and hardware elements are handled by separate companies, the service company usually is the lead company and the hardware company a supplier.

Marketing tactics
The examples looked at in this study showed that the following marketing strategies are common for PSS.

· Traditional business models such as bait and hook, pay per use, and subscription, are used along with the more recent bit vendor model.

· Use of modern communications channels such as the internet, satellite or mobile phone network to deliver the PSS.

· Exploitation of the global marketplace.
















Introduction

Definitions

A ‘Product Service System’ (PSS) is an academic term for a product that consists of both hardware and a function rather than just a physical product (hardware). In practice the definition is not quite so simple, since almost all products have a functional side such as service or guarantee. Product Service Systems can be classified in four ways1:

· Product-oriented services: service integration (adding products or functionality), product extension (providing upgrades, maintenance)
· Use-oriented service: product owned by the service provider who sells the function not the product or software e.g. leasing and rental
· Result-oriented service (product substitution): e.g. virtual answering service replacing answering machine, web- based information replacing directories

· Result-oriented service (vertical integration): e.g. production transferred to user.

In general, PSS and the above terms are not recognised within industry, and many companies provide combinations of products and services as part of mainstream business development. In practice there is no such thing as a pure product or pure service. Even within academia the boundaries are not always clear and there is some discussion whether software is a product or a service.
A business model is the mechanism by which a business intends to generate revenue and profits, and a summary of how a company plans to serve its customers. It involves both strategy and implementation and contains the following components:

· Marketing strategy

· Differentiation from the competition

· Target customer base

· Acquiring and retaining customers

· Methods of generating income/profits
· Organisation and processes required to run the business
· How a business resources are managed
There are many types of business models2 and with the advent of global supply chains and increased services they are tending to become more complex. However most can be put under a few broad categories, even though the details may vary considerably and in some cases there can be a mixture of the category types. The following definitions are for business models that are used on one or more of the products researched in this study:
· Bait & Hook: K. C. Gillette has been recognised as the first main instigator of this type of business model. He realized that a profit could be made by selling a safety razor at a reduced price (bait) and then making a profit margin on the inexpensive disposable blades (hook). He developed a blade made out of very thin sheet-steel. Once the blade became dull, it was discarded and replaced by a new one, using the same holder. This model has become extremely popular today and in many cases the bait (e.g. mobile telephone) is given away free and not just sold at a loss or low profit margin.
· Bit Vendor: This is a merchant business model that deals strictly in digital products and services and, in its purest form, conducts both sales and distribution over the web. An example is Apple iTunes. This is a rapidly growing business model as the performance of the intranet continues to improve.
· Leasing: With the leasing business model, ownership is retained by the producer and the profit is made by charging for the time the customer uses the product. This is an extremely old form of business model that has its roots in the leasing of agricultural land in the Roman times, and is popular for many PSSs in today’s marketplace.
· Subscription: The subscription business model is a business model that has been used for a long time to sell magazines, but is becoming much more widespread today. It is seen as a good way for a company to get a recurring sale of a product or service rather than just a one off product sale. 
· Utility Model: This is also known as "on-demand" model and is based on metering usage, or a "pay as you go" approach. Traditionally, metering has been used for many years for essential services such as gas, electricity and water.
Business models for PSSs are heavily influenced by the type of company producing and marketing the product. Companies can be categorised into the following types3:
· Assembler Company: Buys in parts, assembles and badges product for sale. 
· Hollow Company: Sub-contract design, production, and most services and add own brand name to the product.4
· Partnership Company: Works in partnership with other companies to provide a product service system.
· Bit Merchant: Sells and/or creates digital data rather than physical products. Often data comes from other company sources. e.g. Music in digital format from the record companies. 
· Solutions Company: Builds a system to address a customer’s requirement, buying in products and writing/purchasing software.

· Mixed Content Company: Uses a mixture of the above. These are sometimes different businesses within the same company.



Scope of the Study

This study will mainly concentrate on examining the business models for 
existing PSSs, finding out how they differ from straight product sales and the differences between the business models for the different types of PSS. The following will be looked at:

· What is the product service system

· Who is the key driver

· What are the different elements?
· Who is the customer

· Basic needs and drivers

· The initiator of the product service system

· Financial flow through the product service system

· Sustainability of the business model

· Collaborators within the product service system

· Customer/provider relationship

· Marketing tactics

The report looks in detail at the business models for the following PSSs:

· Mobile telephone product service systems
· Downloadable music, films and radio
· Mobile navigation system
· Leasing of large household appliances
· Online games
· Remote Disease Control

The final part of the report looks at a couple of the emerging PSSs resulting from advances in technology and the sort of business models they will probably be required in order to be successful in tomorrows world. Examples looked at include:
· Downloadable newspapers/magazines (electronic paper)
· Networked Home. (interconnection and control of household equipment) 
Review of the Business Models for Existing Product Service Systems
Most business models for PSSs have evolved as companies have moved from just producing products to offering products and services under a PSS. Often the organisation structures have not been radically changed and this has had it influence on the formation of the business models. As an example the product design organisation and service departments are often still very separate entities within a company even though many products now have a large service element.
Mobile telephone product service systems
The first commercial use of mobile telephones was launched by Bell Laboratories in 1946. In 1947 the reuse of radio frequencies among hexagonal "cells" was conceived, leading to today’s cellular communications. However at that time the number of frequencies available was very limited in the US allowing only up to 23 simultaneous phone conversations to be held in the same cell area. This position did not change until 1968. 
Motorola in 1973 was the first to incorporate the technology into portable device that was designed for other than the use in police cars. It was not until 1981 that the first commercial cellular telephone system began operation in Tokyo. A year later the FCC in the US gave authorisation for the first commercial US service.
In 1982, the Conference of European Posts and Telecommunications (CEPT) began the process of creating a digital cellular standard that would allow users to roam from country to country in Europe. By 1987, the GSM standard was established and was the only communication standard that could provide data services such as email, fax, internet browsing, and intranet/LAN wireless access.

Since the late 1980s mobile telephones have gone from being rare and expensive product used almost exclusively by businesses to a low-cost personal item. In many developed countries, mobile phones now outnumber land-line telephones. Mobile phone penetration is also increasing dramatically in the developing countries, where there is little existing fixed-line infrastructure.
The mobile phone has now become a fashion item, and its use is being extended to become smart phones which can adopt the roles of Internet browser, game console, personal music player, and personal digital assistant. As the PSSs in the mobile telecommunications industry develop the business models are adapted. However most of them in the developed world work are based on the ‘Bait & Hook’ business model with the mobile phone being either given away free or at a very low price (bait) and the income comes from the line rental, call charges, and other data services (hook). Some fall under the subscription business model (pay as you go) although this type is more common in the developing countries. 
In most cases the user owns the phone and product service therefore falls under the class of PSS called Product-oriented services. However with new models having extended use as a camera, music player etc the product service system is rapidly moving into Result-oriented service (product substitution) category.
The European mobile telecommunications market is very fragmented. Pan-European mobile telecommunications services are not available, nor are fixed-mobile converged services. This has resulted in many differences in the business models between member states.
Within the mobile telecoms industry there are a number of different types or organisation involved in bringing the PSS to the user. These are:
· Mobile phone producers.

· Retailers

· Service Provider
Often the service providers own retail outlets and also handle sales and replacement phones directly. The mobile phone manufacturers are normally independent organisations from the service providers. Since the service provider put together the complete PSS package that organisation is a key driver of the PSS.
In general the mobile phone manufacturers are multinational and offer the features on a mobile rather than the content. The latter is normally handled by the service provider, although this picture is becoming more complex as new features are introduced. As an example Motorola has teamed up with Apple to produce a mobile that can download music from the iTunes music store. Sony Ericsson on the other hand has joined forces with online music service Napster to develop a service for mobiles. 
From the above the question is raised on who is the initiator of the product service system? Whilst it is the service provider that puts the PSS together along with the revenue generation model it is the mobile phone manufacturer that seems to be in most cases the PSS initiator and they are now showing the ability to initiate PSSs with content providers other than the service providers.
Since there appears to be a multitude of different business models it is difficult to make an overall judgement on sustainability. Certainly the drive by manufacturers to offer more features to retain high sales levels results in short product life. If those manufacturers had a revenue stream from content rather than almost exclusively from the sale of the phone then a much more sustainable business model would probably evolve. This however is unlikely to occur. On the plus side the move to include other features such as camera, PDAs and music players5 reduces the number of devices a user requires and saves on material resources. Within the developing world the mobile phone is allowing communications structures to come into place where landlines are not available and helping those countries to develop faster.
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Downloadable music, films and radio
In the mid-1980s, at the Fraunhofer Institut in Erlangen, Germany, work began on a high quality, low bit-rate audio coding with the help of Dieter Seitzer, a professor at the University of Erlangen. In 1989. Fraunhofer was granted a patent for MP3 in Germany and a few years later it was submitted to the International Standards Organization (ISO), and integrated into the MPEG-1 specification. The first MP3 player was developed by Fraunhofer in the early 1990s. MP3 was mainly used for illegally downloading music off the web. Portable players did not take off in a big way, because the higher quality sound from a portable CD player was preferred by consumers and the refusal of the music industry to sell over the internet as they attempted to protect their existing business models of selling CDs through shops.
When Apple launched the iPod the landscape changed and it suddenly became the fashion item to have one and sales went through the roof. Erik Wilde of the Swiss Federal Institute of Technology (ETH) wrote in a paper entitled ‘When Business Models Go Bad: The Music Industry’s Future’

‘While the music industry is mainly concerned with protecting their traditional sources of income, the

record sales, other companies concentrate on new business models. Apple’s iTunes was the first online music distributor to become rather popular, and one of the reasons is that the concept is modelled around user-friendliness rather than the goal to protect old business models. The online distribution on music still is in its infancy, but it seems to be able to support a business, given the business is designed to work within the new world rather than against it. Users are willing to pay for a real alternative to P2P, if they can choose among titles of major labels, in user-friendly formats, without copy protection and for Windows and Apple platforms. Business models with copy restrictions or proprietary formats are less attractive and less successful.’ 6


















Apple reported that since its inception, customers have purchased and downloaded more than 250 million songs from the iTunes Music Store. iTunes users are now downloading one and a quarter million songs per day, which is an annual run rate of almost half a billion songs per year. The iTunes Music Store is now available in fifteen countries, which together represent more than 70 percent of the global music market. 
The downloading of complete films via the internet is at an even earlier stage of development. There are two major road blocks preventing it becoming a large commercial market. These are:

· As with the music industry the desire of the Hollywood studios to protect their existing revenue stream model.

· Lack of fast enough broadband connections to the majority of households.

The first issue is already disappearing since some of movie producers are in both the film and music business and are starting to find the digital music business model a lucrative business to be in. Warner Music in 2005 reported digital revenues climbed substantially, reaching $44 million, or 6 percent of overall company revenues. That percentage is likely to increase even further as overall CD sales continue to decline. In addition in the US, Sony, Warner Bros., Paramount, MGM and Universal have created a joint company called Movielink from which movies at a cost of between $3.99 and $4.99 per film can be downloaded. The films can be watched while they are being downloaded although there are only about 450 titles currently available.
Apple are now moving into streaming of radio programmes to the iPod. This has been called podcasting and is gaining in popularity at a tremendous rate. It is being embraced by conventional radio companies and amateur broadcasters. Both the BBC and Virgin Radio are 2 conventional companies pushing podcasts. Virgin’s breakfast show is being downloaded 85,000 times a month through Apple’s iTunes. Colleges are using podcasting to make lectures available to students and a vicar in the UK is podcasting his sermons which have been downloaded by over 2400 people.
Podcasting is not without its problems. There is a big fear though that it will destroy the conventional business model for commercial radio in that the podcast audience will stop listening to advertisements by skipping them. In addition there is the digital rights issues on how to legally include music in podcasts. The solution to the latter may not however be insurmountable. Adam Klein, executive vice-president for strategy and business development for EMI stated:
‘We’ve all become a lot more sophisticated about how to create business models that could meet a broad range of interests. Everybody’s trying to work out what’s a responsible way to do this.’7 
The downloading of music, films and podcasts falls into the PSS category of ‘Result-oriented service’ since the films and music replace cassettes and CD/DVDs. The normal business model used is the ‘Bit Vendor’ model. Apple for instance charges in the US 99 cents per tune. For each tune downloaded a royalty is paid to music producers. Some companies use the subscription business model where you pay a monthly fee for downloads.
The downloading of music and films at first glance would seem to be an ideal way of reducing the environmental impact of the industry. In truth the actual situation is much more complex. ICT Digital Europe has issued a booklet called ‘Making the Net Work.8 Steps to a sustainable networked world’ It is a summary of two years of research on the effects of ICT on sustainable development. It showed that downloading music can result in less than half the environmental 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. Furthermore a user that down loads the same piece of music over broadband more than twice again has a larger environmental impact than purchasing a CD. This shows how complex the analysis of PSS in ICT can become. The study did not touch on the impact of transferring music to MP3 players or the increase in market resulting from such a PSS.
The social impacts are similarly complex. Certainly it is of social benefit for people that can not easily leave the house because they are infirmed, but it also adds to financial pressures within town and city centres which are already suffering from many retail businesses closing down. Furthermore most of the business for this PSS is within the developed world as few countries in the developing world have broadband connections available to a significant proportion of their population.
Mobile navigation systems
Mobile navigation systems have developed out of the concept of using global positioning satellites to determine the exact position of missiles for accurate targeting at enemy positions. The first concepts were developed in the late 1960s. In December 1973, the proposal for a GPS system was approved by the Defence System Acquisition and Review Council (DSARC). In 1989, the Magellan Corporation introduced the first hand-held GPS receiver. Development in commercial applications was held back by the decision to reduce the location accuracy for non-military applications from 15-25 metres to about 100 metres. This limitation was lifted in May 2000.  The European Union is building its own global navigation satellite system called Galileo9, currently projected to be operational in 2008. 

Commercial navigation systems are mainly used for navigation of road vehicles. The largest organisation providing the maps for such systems is Navteq. They have formed partnerships with most of the manufacturers of such systems. Over the last couple of years mobile navigation systems often combined with a PDA have started to become very popular. Navteq provides the maps for most of those devices as well.
The PSS for mobile navigation systems mainly falls under the category result-oriented service since the service replaces the use of maps. Payment is normally either on a subscription basis or pay-per-use. The navigation hardware is either sold or included in the subscription. Like the downloading of music it is now starting to be integrated into the mobile phone services.
Mobile navigation systems are seen as an important tool in reducing the environmental and social impact of road congestion. This has been recognised within the EU Commissions report ‘Intelligent Transport Systems’ and is a key element within that initiative. Such systems have the potential to reduce congestion, time, money and energy use on the roads if used on the majority of vehicles on the road. There has though been little detailed research into the subject and there is a lack of real data to quantify the overall benefits. These systems are expected to become an integral part of long term plans for road pricing within Europe.





Electrolux pay per wash trial
Electrolux completed a pilot scheme based on a pay-per-use system with washing machines10 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 business model included providing a washing machine to the consumer, and charging approximately €1 per wash at 1kWh/wash cycle, rather than charging for the washing machine. The machine remained the property of Electrolux, although the consumer paid for the installation that was about €45. A 24-hour service and repair was guaranteed as well as new machine after 1000 wash cycles. The intention was then to refurbish the used machines at the Electrolux refurbishment facility. The basic process is shown below:

[image: image3]
The partners in the project were Vattenfall a major electricity production/distribution company, GEAB the local electricity company based in Gotland and one Electrolux Home store on Gotland. The usage of the washing machine was monitored by a smart electricity meter installed in the washers, and connected to the electricity and telephone networks. Each month the households received a bill listing the washing expenses as part of their regular electricity bill from GEAB.
The PSS for this business model is a ‘Use-oriented service’ since the washing machine remains the property of the manufacturer. This is one of the main reasons this project failed to take off as a viable business since most of the targeted market preferred to own the equipment in their house rather than that ownership being retained by the manufacturer. This is a cultural issue that has to be taken into account when setting up a business model. It could change with time, but currently to be successful in the consumer market compelling advantages of not owning the equipment must be apparent to the consumer. These could be:

· The product is needed for a task or tasks but is very expensive and not used that often. (e.g. Marquee for a wedding reception)
· It is a product the consumer wants but there is no other manufacturer currently offering this product for sale. (e.g. Initially time slip hard drives for television programmes were only available on a monthly lease)
· A product or system which offers many advantages to the consumer but requires central technical support to operate it.  (e.g. The networked home may fall into this category)
In the case of the Gotland project users were able to purchase washing machines from local stores on hire purchase, where the monthly payments were lower than the costs of pay per wash for the Electrolux machines. 
What could give the cultural shift required to make pay-per-use attractive to the consumer? The debt mountain could be one factor. The consumer debt in the Western world is now so huge that many are predicting that it is not sustainable and the bubble will soon burst. This could result in consumers moving from hire purchase to pay-per-use over the next few years. 
Whilst this example was not a commercial success, it does point the way to how producers can take a more responsible environmental approach within a business model. As the home becomes more integrated and dependent on electronic communication systems this approach could become much more commercially viable.
Online games
It is believed the first true online game was released in 1969 for the Plato gaming platform. In 1972 the same platform supported a game called ‘Empire’ that allowed 32 simultaneous online players. In 1984 Atari put Plato on its 8-bit computer. It had a $5/hour connect fee. During 1986 MUD2 launched in the UK as a pay-for-play service. In 1993 the Mosaic web browser was launched giving a graphical interface to the internet for the first time. Sony launched a PlayStation with broadband capabilities in 2001. However with connection speeds still being very low many games depended on the graphics being on a CD-ROM for multi-player online games. As broadband appeared along side software developments such as ‘Flash’ which uses a native Vector graphics animation format to deliver crisp, stunning graphics in very small files, the need for the CD-ROM has started to diminish.11
Today there are many companies offering online games. They usually entice new customers with free games, or a free trial period. The following are typical example of pricing structures available:
	

	


· Completely Free: No software or subscription fees are involved to play these games. 

· Free Trial: New players are able to try these games for a limited time before paying. 

· Free Software: The player does not have to purchase the software to play these games, although subscription fees may apply. 

· Free Subscription: The player does not have to pay a subscription fee to play these games, although the software may not be free. 

· Pay Software: The player must purchase the software to play these games. 

· Pay Subscription: The player must pay a periodical subscription fee to play these games
Another interesting part of the revenue model is the mixture of software purchase and subscription. The purchase part is in general for games that require the graphics to run on the machine rather than from a server on the internet. However it does get a revenue stream from those users that do not wish to pay a regular subscription.
In addition to online games available on the web, many games are sold on CD or DVD for playing over the web. The product part of the PSS consists of:

· The initial software package, delivered on CD or DVD, which has to be purchased

· Web-based content to allow the customer to interact with other customers using message boards and/or chats

· The game server(s) to which the software connects  to and on which the customer plays the game

· The update server(s) that ensures that all customers have the same version of the software at any given time

The service part of the PSS consists of:
· A web based account management system that enables the customer to view/modify the data of their purchased game account(s), which is maintained by a dedicated team of web designers, administrators and accountants

· A dedicated bulletin board for technical support and general customer information, which is maintained by customer support staff

· In-game 24/7 customer service, provided by a team of customer service representatives

· A dedicated hotline, active on weekdays, maintained by customer support staff

· A team of developers to create new game content (Industry standard would be to release major content updates as purchasable expansion, provided either as retail package or as digital download)

· A dedicated operations team to maintain the server infrastructure required to play the game

· A team of public relations specialists that ensures sufficient advertising for the product is done

An online game is offered by a software publisher, which is in most cases also the focal leader (i.e. the publisher decides when to release game expansions, and the development studio that creates the game content will make the requested changes to the product). Please note that nowadays most game development studios are owned by the publishing company.

The customer base is owned by the publishing company, which also provides all accounting services.

The customer base for most online games begins to evolve years before the actual public release of the product, since the publishing company would start advertising for the product way ahead of schedule.

Additionally, before the initial release the publishing company will usually enable the customer base to have a “sneak preview” of the game in the form of a so called “beta test” (for which the customer doesn't need to purchase the game and/or a game subscription) allowing the company to evaluate the product before its actual release, and to have a very successful method of advertising.

The publisher needs the following suppliers or partners in order to offer the PSS:
· A game development studio that has the know-how to create and maintain game content

· A data-centre with a sufficient connection to host the server infrastructure, sufficient bandwidth capacities usually are in the 5 to 10 g bit range.

· A company to print the initial software package on CD or DVD in order for the publisher to deliver it to the retailers

· An advertising company to handle the initial advertising of the product and/or to provide staff in order to train personnel the publisher can use to do the advertising by themselves

In a typical online game the product requires, in order for the customer to play it, a monthly subscription fee, additionally to having the customer purchase the initial product package (the program CD/DVD). Subscription fees are paid to the publishing company. Additionally the publishing company will usually offer extra services related to the game which create an additional income, though these services are optional. Such services could be special in-game abilities or rewards which are only available to the customer if purchased.

The publishing company has to pay for the development of the game, staffing and advertising and the technical infrastructure required to offer the product, not to mention office space running costs.

An initial investment was made to create the technical infrastructure to run the game platform, including the development and distribution of the software package and tools needed later on by the customer service department in order to maintain the product. Further investments had to be made into advertising and web content development in order to introduce the product to the customer base.

The basic need to be satisfied is the long term entertainment of the customer base.

Because of the competitive nature of an online game, these online environments offer a way for the customer to “escape real life” and to experience something interesting out of the normal world. An online game offers the customer a unique experience in which they can “grow” and learn by doing, while interacting with a vibrant community.

Additional innovation drivers would be the game development studios. These companies employ a multitude of dedicated, highly creative staff that create game content based on their ideas. Example: A current online game was created after the development studio presented their ideas to the publisher that owns the development studio.

Another very important factor is the customer base that provides feedback based on their experience with earlier online games. The industry responds to this feedback in order to create a product that suits the needs of most of the customer base.

In order to realize the PSS a highly redundant and adaptive technical infrastructure is needed. As online games consist of multiple “areas” in which a lot of customers can play together at the same time, the architecture needs to be clustered and “load balanced”, allowing the system to scale if more/less performance is needed.
Also, media creation technology is needed to create game content. Especially complex voice and sound recording/editing as well as the rendering of 3D cinematics are key technologies for any successful online game.

The PSS is initiated by the customer base, which displays an interest into this type of game.

Feedback and requests are made to game development studios which then consider ways of creating game content to fulfil the needs of the customer – The game development studio will set up a concept and propose it to the publisher, which then makes the call to develop the game or to cancel the project.

The common problem with online games is new content. If asked nowadays, customers would most likely respond that the content in any given (current) online game is repetitive and lacks innovation.

In order to satisfy the customers need the development studios must to come up with new, fresh ideas and implement them into the games, then again it is not guaranteed that the customer base will respond well to all of those ideas. In the worst case, a lack of innovation can cause a PSS to fail completely, which has happened multiple times in the past.

To avoid such a scenario, it should be ensured that the development studios that are creating the game content show a lot of talent and creativity with their work, and keep a close connection with the customer base in order to receive constant, valuable feedback (free of charge!).

In order for an online game to develop quickly the publishing company has to ensure that the game is distributed quickly among the customers. 

To do so, contracts with Internet Service Providers are not unusual. The ISP offers a way to download the latest game information and/or content updates from their own web presence, while being able to advertise for their own products on the very same website. The publisher company in return benefits from reduced load on their own infrastructure (reducing the costs required to maintain the platform) and increased advertising for their product.

Further thought is often given to expositions, such as the Games Convention in Leipzig, which offer a convenient way to introduce new products and/or make existing products more attractive.

All online games currently on the market have a dedicated “community management team”. This team is the point of communication between the customer base and the publisher/game developer, and ensures that the community is always up to date with the latest product related information.

Additionally the community management team maintains the product's bulletin boards and creates content to be published on the product web presence.

The community management team are the ears and eyes of the publisher and developers, allowing them to learn the current mood and trends in the customer base, to adjust the product to the needs of the customer if warranted. Also, they are usually the company employees to introduce the product at expositions and talk to the press.

The community management team usually consists of former online game players, that know how the customer can feel in certain situations, and how to respond to issues where excessive customer criticism and/or frustration shows.

Additionally to standard ways of marketing (put the product in a store and advertise in the media), an online game draws a lot of its customers from web advertisement. For that purpose, contracts with companies that offer game related content are signed, so that the publisher may advertise on their web space.
Furthermore the community (customer base) is provided with “sneak previews” of game content prior to its release, which usually raises the interest in the game. This can happen several years before the actual product release without risking a loss of customer interest.
A new way of selling the product are online stores. For that purpose the publisher company would create a store on their web presence, allowing the customer to purchase a “product key” for the game, instead of having to go to a local retailer and purchase the software package.
Once the product key has been purchased, the customer may then directly set up their game account and download the software from the publisher company's web presence. All these services are offered through the game's web portal.
One of the main social issues arising out of online games is addiction. Both Korea and China are in the midst of a campaign to address the issue of online addiction, and are working with game operators on systems to discourage compulsive behaviour. The online game sector is growing explosively in Asia, worth an estimated $1.1 billion last year with annual growth set to average 19 percent through 2008. Reuters reported 
‘the industry's rapid growth gives rise to a new generation of addicts, like the South Korean man who died of heart failure after playing a game called "StarCraft" for 50 hours at an Internet cafe. 
The 28-year-old Korean had quit his job to spend more time playing games, and left his seat only to go to the toilet and take brief naps, according to media reports.’
Little is known about the environmental impact of online gaming, but it probably has a far greater impact than the downloading of music or other media as users tend to be online longer, and often a CD still has to be purchased. 
Remote Disease Control

The remote management of chronic illnesses is a relatively new area for PSS12. There are two main systems coming on to the marketplace that uses a mobile phone to monitor and manage illnesses. The first to market was from Healthpia in Korea with their diabetes phone. This was followed in January of this year by e-San Ltd in the UK with the t+ diabetes system. 
Healthpia who have carried out trials in Korea will shortly be putting their system on the marketplace in the US again for diabetes. Other health-care handsets in development are diet phones which will contain devices which can measure human-body fat and beauty phones which will be incorporated with a massaging function as well as equipment to gauge skin humidity level. The diabetes system is shown in the figure below:
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It is expected that Healthpia will charge a subscription for the service side of the system. The CDMA KP8400 handset used was co-developed with LG, and sells for the equivalent of about US$380 in LG's home market of Korea.
The t+ diabetes system product consists of a GPRS mobile phone, a One Touch Ultra meter and a Blue Tooth cradle. As soon as the reading is taken, the phone display provides immediate feedback represented as a bar chart or scatter graph, whilst also sending data to a secure server where it is stored with previous readings. The results are further processed and sent out as a printed monthly report to the diabetes sufferer. Readings can also be viewed via a secure web page. The business model for this system is similar to the first one in that the main revenue model is by subscription. The phones are standard phones with Bluetooth, but the sensor and sensor cradle is thought to be paid for out of the subscription. The figure below shows how the system works:
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Both products from the systems’ provider point of view fall under the PSS category called Result-oriented service since they both provide a remote service. With the Healthpia system the system could be seen to fall under Product-oriented services from LG’s point of view as they are adding functionality to their mobile phones.
Whilst such systems probably don’t have a very large environmental impact they do have a considerable social impact, in that it provides continuous remote monitoring of patients. These sort of systems are likely to grow, and potentially in the long term could be used beneficially in the developing world for remote communities.
Case Studies
The following are specific company business model case studies for the types of PSS discussed in the previous section.
Mobile Communications
	Mobile Communication – “Simyo” 



	What is the product service system

Simyo offers mobile voice-telecommunication and SMS.

	Who is the key driver

Simyo was launched in June 2005 by E-plus, a major player in the German market in.

	What are the different elements

Simyo offers only cheap telecommunications, not hardware. The service uses any existing unlocked mobile phone for its services.

	Who is the customer

Customers are normally young people/children using prepaid cards, or people who already have an existing mobile phone contract and want to use a cheaper alternatives.

	Basic needs and drivers

Accessibility of communication, the need to be available and peer-group pressure.

	The initiator of the product service system

E-plus in order to attract new costumers.

	Financial flow through the product service system

Simyo works as a prepaid system: Prepaid cards are available from 10 to max 200€ and are valued for 6 months. Talking via a mobile phone is charged at 19cents per minute to all numbers within Germany on the prepaid card. SMSs are charged at 14cent each.
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	Sustainability of the business model

Mobile phones no longer used and out of date get the chance of a second lifetime in a reuse phase. There is for example no Multimedia Messaging (MMS) possibility via Simyo so older models can still use the services. Newer mobile phones are often equipped with two sim-card slots, so customers who want to use the (in some cases cheaper) Simyo services can switch back and forth between their standard network and Simyo. Extra value is provided to the existing mobile phone.

	Collaborators within the product service system 

No known collaborators

	Costumer/provider relationship

All customer contacts are either over the web or through a call centre, including the ordering of a starter package. 

	Marketing tactics

Under the brand “Simyo” E-plus is able to offer “no-frills” services for costumers. E-plus is able to skim the market in a different market segment.

	Details 

www.simyo.de


Downloadable Music
	Downloadable Music – Chello Musiczone



	What is the product service system

Chello Musiczone offers under www.chello.at music for legal download and streaming. A search button is used to find songs under different categories such as country; dance; folk; jazz; klassik; poprap/hip hop; rock; world; deutschpop.

	Who is the key driver

The key driver is Chello Musiczone.

	What are the different elements

Chello Musiczone offers two listing modes. The user can either listen to the music online via a music-stream, or can download the music and burn it on to CD-ROM or flash for an MP3 player.

	Who is the customer

Customers are persons having access to the internet and wanting to listen to legal MP3-music.

	Basic needs and drivers

Customers have the advantage of availability of up to date music as well as oldies without spending too much time on searching (for example in music stores). The user is attracted by the convenience of fast access, without the need to go to a retail outlet.

	The initiator of the product service system

Chello: Offer new products to the customer and to enrich the service of a standard provider.

	Financial flow through the product service system

Chello Musiczone offers three different credit-packages:

· 500 Pack: Price 4.99€, 30 hrs online music, 4 downloaded songs + 0.99€ each further song.

· 1600 Pack: Price 14.99 €, 100 hrs online music, 11 downloaded songs + 0.94€ each further song.

· 2800 Pack: Price 24.99 €, 180 hrs online music, 2 downloaded albums + 0.89€ each further song.

· 6000 Pack: Price 49.99 €, 400 hrs online music, 4 downloaded albums + 0.83€ each further song.

The packages have to be paid by credit cards online. 

	Sustainability of the business model

The download of music from the internet would at first glance suggest it is more sustainable than purchasing CDs. However research by Digital Europe has shown that this is not necessarily the case since it depends on many factors including modem versus broadband, whether the songs are burnt on to a CD or how often a song is streamed or downloaded. 

	Collaborators within the product service system 

The existence in the different laws regarding online music acts as a framework for music industry, provider and customers.

	Customer/provider relationship

Customers only have contact with the provider via internet. The bill is paid online via credit card. Support contact details are published on the webpage of the provider.

	Marketing tactics

Provider offers free trial membership or the download of 50 songs for free from time to time in order to overcome potential customers inhibitions of buying products in this manner. Long time customer relationship is supported through special offers for members purchasing specific credit-packages. The bigger the credit-package – the cheaper the download is (per song).


Mobile Navigation System
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Mobile Navigation System – “A1 Navi”



	What is the product service system

GPS based routing and navigation system for mobile phones.

	Who is the key driver

A1 Navi was introduces by the “Mobilkom”, a provider of mobile communication in Austria.

	What are the different elements

A1 Navi offers navigation from the current position of the user to a specific target. The current location of the user is based on GPS. To navigate the user is directed with the help of maps and/or arrows and voice (several voice modes are available). The service can be used via a mobile phone. Its application is therefore not just limited to use in cars. It can be used on bikes and motor bikes as well as by walkers. A1 Navi offers European wide maps and special support in the case of searching for “points of interest” like hotels, railway stations etc. 

	Who is the customer

Business men and private customers with a focus on travelling.

	Basic needs and drivers

A1 Navi was launched to meet the growing demand for navigation systems. With increasing global mobility people are travelling more into areas they do not know and such products assists them in their travels and helps them to save time.

	The initiator of the product service system

Mobile communication providers looking to satisfy market demand and offer new services.

	

	Financial flow through the product service system

Two different structures of payment are available. The “A1 Navi Basis” rate is a classic pay per use-system. The customer has to pay 1€ for each day the navigation system is used (excluding UMTS and GPRS charges). “A1 Navi Package” offers a monthly package for 6€ (5€ if you pay for a whole year). With this base fee the using of A1 Navi is covered for the whole month (excluding UMTS and GPRS charges). In both cases using A1 Navi outside the domestic country costs an additional 1.9€ per day of use. Payment is charged with the monthly cost statement of the Mobilkom.

	Sustainability of the business model

The purchase of extra (and expensive) navigation system is not necessary. The A1 Navi system is very flexible and can be used in most situations without the dependency of standard navigation systems. The mobile phone replaces the hardware of the normal navigation systems.

	Collaborators within the product service system 

Hardware producers are interested in bringing capable products to market, which allow the use of a product in various ways and mark their products off from competitors with less capable products.

	Customer/provider relationship

As per the normal mobile network supplier, since the A1 Navi is an add-on accessory.

	Marketing tactics

A1 Navi gives the Mobilkom the chance to introduce new products for existing costumers and to foster the growth of the company in the mature mobile phone market in Austria.

	Details: 

www.a1.net


Lease of White Goods 
	Lease instead of buy: “Extra-Rent”  [image: image7.png]Son
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	What is the product service system

Extra-Rent offers white goods for rent. On a 5 year basis the newest generation of electrical equipment is available for a calculated monthly fee. All maintenance costs are covered through the rental fee. In case of a breakdown the product will be repaired by a service technician of the company for free. The offer comprises fridges, washing machines, tumble-driers, cookers, microwaves, dishwashers, vacuum cleaners and freezers. The retailer delivers the products onsite for free, performs the setting up and checks the functionality. The Extra-Rent service is a ready to run system.

	Who is the key driver

Siemens in conjunction with local electrical service centres and retailers.

	What are the different elements

The rental service comprises of high quality products, with no cash down payment or repair charges.

	Who is the customer

Private households as well as companies.

	Basic needs and drivers

Allows customers to own modern white goods who lack the funds to buy the equipment.

	The initiator of the product service system

Siemens introduced the rental service with the help of its retailers.

	Financial flow through the product service system

The rental contract lasts 5 years, with monthly payments of:

fridge: 16.70€                                          washing machine: 17.00€/22.50€ (2 types available)

tumble-drier: 14.30€                                cooker: 11.00€

microwave: 14.70€                                 dishwasher: 19.10€/21.90€

vacuum cleaner: 4.90€                           freezer: 16.70€

oven: 14.50€

	Sustainability of the business model

The average life of white goods is normally between 10 to 12 years. Since the rental period is over 5 years and after that a new product is supplied such a PSS could impact negatively on the environment. A lot will depend on what Siemens does with the equipment at the end of the 5 years.

	Collaborators within the product service system 

	Retailers and maintenance companies

	Customer/provider relationship

The service is the core of the customer relationship. The following services are included:

Consultation, delivery to the customer, implementation of the product in the individual household, waste management, on-site instructions by specialised stuff as well as via hotline repair within the rental period for free.

	Marketing tactics

The marketing idea is based on:

· A premium line of goods

· No cash down payment

· No repair charges

· State of the art equipment 

· On a rental basis with small amounts. 

· rental period for free.

	Details:

http://www.extraklasse.at/BSH/www/frontdoor.aspx?CURI=cms-DE_277_O_pf%3dln_6406 


Future Business Opportunities
With the rapid changes of technology, new business opportunities are arising at an ever increasing rate with product service systems. This section looks at how a couple of those technologies could heavily influence PSS and the business models in the industries they will impact.

e-Newspapers, Magazines and Books
News papers, books and magazines have been available for many years on the web. However they have never gone mainstream because firstly you needed to be at a computer to read them, and secondly it is very tiring to read from a computer monitor because the contrast is much lower than traditional paper. Recent technical developments have resulted in flexible plastic screens being able to display text to the same level of clarity as paper and this could radically change the market.
Electronic paper would allow information to be sold to the user, such as news, stories, articles etc. rather that the physical newspaper, magazines or books. The savings in printing and distribution could make it very attractive for readers to be supplied with free readers, and only charge for content. 
An electronic paper developed by Xerox12, in partnership with 3M was the first commercial application of e-paper. It is a 2 colour display (black/white or other contrasting colours) and only requires power to change what is displayed. Like paper it is flexible, works on reflective light and has a wide viewing angle. The first application was in retail pricing displays (SmartSign™) that allows fast update of prices in stores. The second application was e-paper (SmartPaper™). Electronic printers, scanners and pens have been developed.


Philips, Sony and E Ink in 200413 produced the world's first consumer application of an electronic paper display module. The e-book costs about $375 and is sold under the Sony brand name Librie only in Japan. The Sony Librie is so remarkably crisp that most people assume that the page on display is just a sticker (for demonstration.) In fact, unlike with a TFT display, you can view the Librie page from any angle, and in any light, just like paper. Power is used only when a page is "printed" to the display, meaning that 2 AA batteries can turn about 10,000 pages. The Librie has 10mb of internal memory, and a Memory Stick slot so capacity can be increased to 4gb. The Sony Librie is shown in the figure below:
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Once electronic paper becomes main stream there will be major shifts in the existing business models for newspapers, books and magazines. The printing, distribution and retailing of these products will disappear and a business model close to that developing for downloading music is likely to emerge. Long term one would expect the readers to be given away free with the revenue stream coming from the content. Advertisements are likely to be the main source of income for newspapers/magazines. Once the network home is established this is likely to become one of the main delivery channels for these products.
The social impacts of moving to electronic news, magazines and books could be large. Once again the retail industry could be adversely affected by such a move, and the service providers of newspapers no longer have to reside in the countries of their readers, and are likely in time to move to countries having lowest production costs. With the ability of consumers to choose what they want in their newspapers there is a risk of even further dumbing down on content for the majority of readers. On the plus side there should be a lot more choice from the global network of newspapers likely to be set up. Within the developing world they could be of great assistance in schools where books are often in short supply, and electronic newspapers/magazines could start to appear in internet cafes in these countries.
Electronic distribution of newspapers, magazines and books will considerably reduce energy use in printing, distribution and retailing and on the surface looks like it could give very substantial environmental gains. Very little research however has been done on this, and like the down loading of music may not be so clear cut. One big question is what impact it will have on market size? If the overall market ends up far bigger than it is now then that will also increase the environmental impact.  
Network Home Services
Networking of home appliances14 similar to what has taken place in the office will almost certainly happen at some stage in the future. It is likely to be a gradual move as communications to the home become faster and more reliable. A network home can be used for:

· Entertainment
· Security
· Information
· Equipment monitoring
· Energy conservation
Both Philips and Toshiba have been working hard in this field. Toshiba have launched a home network system in Japan called Toshiba Feminity. The elements of this system are shown in the figures below.
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The individual items of home appliances are purchased by the consumer like other equipment in the house along with the IT Gateway which acts as the control interface with the web and can be used as a router in the house or a home server for the home appliances. The installation is done by a specialist under the control of Toshiba. Once the user has signed up to the Feminity Club which is paid for by subscription the householder can control the home appliances in the network, both from within and externally from the house, by cell phone, PC or digital TV.
Philips have concentrated more on the entertainment aspect with a system Window on the World of Communication and Entertainment (WWICE). Broadband always-on internet is taken as the main driver for this home network. It is being tested in a house called HomeLab. During their residence, individuals or families will go about life as usual, while interacting with the new technologies Philips has installed in the facility. Electronics is seamlessly integrated into the home with built-in flat-screen monitors, wireless connections and voice or gesture recognition. Unlike the Toshiba system this has not yet been launched as a product.



It will probably be many years before the network home becomes the norm. However once it does it is likely to embrace most of the following product service systems:
· Security control

· Curtain/blind control

· Energy management

· Lighting control
· Heating control
· Air conditioning control
· Control of home appliances: washing machines, cookers, microwave, refrigerators, freezers.

· Equipment maintenance.
· Electronic Mail

· Entertainment: Television, radio, movies, music, newspapers, magazines, books.
· Clock timekeeping
· Telecommunications
· Online software (Thin client computing): Games, word processing etc.
· Information
As the home network gets more complex it is probable the ownership of the equipment will start to move away from the consumer to the home network provider, and the business model changes from equipment purchase to leasing and service subscription. This should allow the service providers to include in their business models, extended product life, energy management and end-of-life management. Systems similar to office systems offered by Xerox for the networked office could start to appear. Equipment returned to Xerox at end-of-life can be remanufactured - rebuilt - reusing 70 to 90 percent by weight of machine components, while meeting performance specifications for equipment with all new parts. Such approaches in the network home will be crucial in order to avoid the network home adding considerably to the negative environmental impacts of consumer activity.
Socially the network home will eventually have a tremendous impact. It will bring together most of the case studies looked at in this report plus many more under one product service system. For the infirmed that can not easily leave the house it will be a considerable help, but at the same time it could see households being further isolated from the community around them as the need to go to shops, cinemas, the workplace etc diminishes. Little is understood on what the impact of this will be financially, environmentally and socially on individual countries. 
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Conclusions

This study into PSS business models showed that there are no fundamentally new models used specifically for PSS, but those business models as for non-PSS businesses are getting ever increasingly more complex. The reasons are:
· The supply chain has become global.
· The internet has opened up a global marketplace for all sizes of business.

· Technology advances are opening up opportunities for new types of PSS.

· The increasing product system complexity has resulted in organisations forming partnerships so they can obtain access to the required skills and be successful in the marketplace.
The study looked at specific examples of PSS and the sorts of business model they have generated. The specific aspects looked at were:
· What is the product service system

· Who is the key driver

· What are the different elements.

· Who is the customer

· Basic needs and drivers

· The initiator of the product service system

· Financial flow through the product service system

· Sustainability of the business model

· Collaborators within the product service system

· Customer/provider relationship
· Marketing tactics
Type of Product Service system

Many of the PSS looked at often fall under more than one type of product service system. See table below.  This shows the difficulty of trying to describe a PSS particularly when digital media is involved. Industry in fact seldom attempts to distinguish between products and product service systems.  
	Product Service System
	Product-oriented services

e.g. service integration (adding products or functionality), product extension (upgrades, maintenance)
	Use-oriented service

(product owned by the service provider who sells the function not the product) e.g. leasing and rental


	Result-oriented service
(product substitution)

e.g. product substituting service (e.g. web database replacing telephone directories)

	Mobile Telephone Services
	User owns phone
	Service provider retains ownership
	Digital services

	Downloadable music, films and radio
	Specific equipment required to play media
	
	PSS replaces CDs / DVDs

	Mobile Navigation Systems
	If specific hardware needed for this PSS
	
	Direct replacement of maps

	Pay-per-use White Goods
	
	Provider retains ownership
	

	Online Games
	Where CD is sold PSS partly falls in this category.
	
	Falls in this category fully when PSS is completely online.

	Remote Disease Control
	Sensor system is purchased
	Sensor system is leased
	Self monitoring and remote analysis


Key Drivers
In almost all cases the main driver is the service provider, although in the case of mobile phones the picture is getting more complex with Motorola teaming up with Apple to produce a mobile that can download music from the iTunes music store, and Sony Ericsson with Napster. In these cases you could argue the key driver for the PSS has passed to the producers of the mobile phones. 

Different Elements of the PSS

Most of the cases looked at had many elements that was brought together by the service provider
	Product Service System
	Hardware


	Service
	Delivery Mode


	Mobile Telephone Services
	Mobile phone, accessories
	Voice and data services
	GSM, CDMA  

	Downloadable music, films and radio
	MP3 players
	Supply of audio/visual media
	Internet

	Mobile Navigation Systems
	Navigation device
	Current position & electronic format maps
	Satellite, GSM and internet

	Pay-per-use White Goods
	White goods and meters
	Installation, repair, removal at end-of-life
	Internet and/or phone

	Online Games
	CDs
	Servers to connect on-line gamers.
	Internet

	Remote Disease Control
	Sensor system
	Results analysis
	GSM, internet


Customer
PSS has been widely within the business to business market for many years since companies have had fast electronic communications for a long time and finance departments often find it better to lease rather than own equipment and have large capital equipment overheads on their books.  It is only with the emergence of sophisticated methods of delivering electronic data to consumers that it has really started to expand rapidly within the business to consumer market. There is still however considerable resistance by consumers to leasing rather than owning a product, unless there are compelling reasons for not owning. This is more a cultural attitude and could change slowly as systems get more complex. 
The main customers for all the PSS looked at in the study were consumers. Except for the pay-per-use white goods, the consumer normally owns the hardware even if it is given away free. 
Basic needs and drivers
The basic needs and drivers for the PSSs’ looked at fall into one or more of the following categories:
· Saves time and convenience: Downloading music and other media for instance avoids travelling to retail outlets and the media can be access almost immediately.

· Addresses a need not covered properly by other products. An example of this are navigation systems that tells you exactly where you are, which a map can not do directly without some form of local landmark such as a street name.
· Access to products that a consumer can not normally afford. Pay-per-use white goods is an example of this. Another example is mobile phones, where the price is often subsidised or the phones are even given away free, and the provider gets his money back from charging more for the service.

· Is a fashion item and is the ‘cool’ thing to own. The Apple iPod is an example of this.
The following table gives a summary of the needs and drivers for each case looked at:
	Product Service System
	Time &

Convenience
	Unique

Product
	Too expensive
to buy
	Fashion
Item

	Mobile Telephone Services
	Yes
	No
	Sometimes
	Sometimes

	Downloadable music, films and radio
	Yes
	No
	
	Sometimes

	Mobile Navigation Systems
	Yes
	Yes
	
	

	Pay-per-use White Goods
	Sometimes
	No
	Yes
	No

	Online Games
	
	Yes
	
	Sometimes

	Remote Disease Control
	Yes
	Yes
	
	No


Initiator of the Product Service System

In almost all cases the initiator of the PSS is the provider of the service. However with hardware starting to be used for more than one PSS there seems to be some movement towards the hardware producer becoming one of the main initiators of a PSS. A good example is the mobile phone where manufacturers are launching new services jointly with other companies such as Apple for iTunes. In the future the integration of different PSS is likely to complicate this picture even more. The network home for instance is being pushed by companies that historically have been producers of hardware. Toshiba in fact has stated that with low margins on hardware they are purposely repositioning themselves as solution providers, in a similar manner as Xerox has done in B2B.
Financial flow through the product service system
One of the main differences between a hardware product and PSS is that the service element can often provide a long term continuous income. Because of this the hardware is often used as the bait by being subsidised or given away free, and the service element as the hook and is where the profits are often made by the PSS provider. From this income flow the provider has to pay the producer of the associated hardware and for any media content produced by third parties. This approach is likely to increase in the future with for example electronic newspaper readers being provided free of charge with a subscription; and houses/apartments being built with home networks and equipment included in the property price and the income coming from the service element. Such developments are likely to produce extremely complex financial flows between companies involved in the PSSs.
Sustainability of the business model

A common mistake with PSS is to assume that such a product is automatically more sustainable than a non-PSS solution it may be replacing. Research by Digital Europe showed that downloading digital music can be more environmentally damaging than purchasing CDs. The important thing to understand is the boundaries of the PSS and of the product it replaces before starting an analysis. With downloading music the following can have a large impact on its environmentally impact:
· Whether the link is modem or broadband

· Whether the user burns the music on to a CD

· Number of times the same music is downloaded.

· Whether the PSS impacts the overall market size.
· Energy use of MP3 players compared with CD players.
In the case of pay-per-use the life of the product can be a crucial element. White goods for instance normally have an average life of 10 to 12 years whereas most leases are for 5 years. It therefore depends what the producer does with those machines after the 5 years what impact the PSS will have on the environment. 
Very little research has been done on the total environmental impact of different PSS. There is a real need for life cycle analysis to be done, taking into account within the models all the major influences, including projected market size and product life changes expected or resulting from these PSSs. Such research would give a much clearer picture for governments so they can make sensible decisions on whether to encourage particular PSSs. 
If one looks at the complete sustainability model for a PSS things get even more complex. A mobile phone service in developing countries helps those countries to develop business with the rest of the world, since often land lines are unreliable or non-existent in many of these countries. It also increases the environmental impact since energy use rises and the products could be produced in countries with scant regards to the welfare of their employees. 
One disturbing aspect of many of the PSSs looked at in this report is the impact they are having on retail trade. Many town and city centres are already struggling to compete with out of town supermarkets and shopping centres. This is now being further aggravated by many PSSs that make it less necessary to leave the house and this trend is going to increase dramatically over the next decade. This together with increased home working will result in much less face to face interaction within society and the impact of this is not really understood, but could result in increased anti-social behaviour.     
Collaborators within the product service system
It is unusual for the producer of the hardware and the service provider to be the same company, since few companies have the business and technical skills to do both. There are some exceptions and Apple with iTunes is one example. Where the service and hardware elements are handled by separate companies, the service company usually is the lead company and the hardware company a supplier.
Marketing Tactics
The examples looked at in this study showed that the following marketing strategies are common for PSS.
· Traditional business models such as bait and hook, pay per use, and subscription, are used along with the more recent bit vendor model.
· Use of modern communications channels such as the internet, satellite or mobile phone network to deliver the PSS.

· Exploitation of the global marketplace.
There are no rules emerging from this study which can be used to ensure market success for any specific business model. There are however some influences that are worth taking in to account:

· Reluctance of consumers to lease, since they like to own a product because of cultural influences.

· The bait and hook business model has produced some very successful and profitable PSS businesses.
· Success is often tied as much to the availability of enabling technology as the PSS business model.
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