[image: image35.emf]Name Bauteilbörse Berlin-Bandenburgplasticker SammelMit reBuy

Webaddress http://www.rebuy.de/

Webadress 2

Type Shop Portal colleciton-service Shop

Products plastics, machines and appliances

Services storage, store auctions, newsletter

mandantory fields no registration no registration

Can I enter my own products? No Yes No No

Use of waste-codes No No No No (but ISBN, EAN)

Defining local search possible? No No No No

Can I enter enquiries? No Yes No No

Administration of rental-offers? No No No No

Upload of manuals, datasheets possible? No No No No

Search for offers of a single manufacturer? No No No No

Offer limited to special users? No No No No

Printout of ReUse-Label possible? No No No No

Upload of tool-star-quality-test (for IT)? No No No No

What is accessable if I am not registered? Everything everything but the contact details of the seller/buyer everything everything

Export to other portals/sites possible? No No No No

Languages German German, English German German

Costs for registration No No No No

costs for usage No No n.a.

Number of categories (March 2012) 9 No n.a.

App available No No No

Usability good alright good good

Information about GHG, Water and waste-savings? No No No No

Bauteilbörse http://plasticker.de/recybase/ http://www.sammel-mit.de/index.html
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Introduction

General description of the status quo in waste management in Europe, with the focus on selected sectors.

I. Goals of the ZeroWIN case studies

Targets of case studies within ZeroWIN project and within the third period (from previous deliverable)

II. Methodology 

General description of the common methodology for the ZeroWIN case studies

Case Studies

Case study 1: Implementation of design recommendations in high-tech products: D4R laptop 

Case Study 2: Implementation of design recommendations in high-tech products: D4R Photovoltaic system 

Case Study 3: ReUse Network 

3.1 Introduction

The Information and Communication Technology (ICT) sector implicates a considerable consumption of natural resources and contributes significantly to Greenhouse gas (GHG) emissions and fresh water utilization. In 2009, around 1 billion mobile phones and 306 million PCs and laptops were sold and shipped worldwide, leading to approx. 40 million tons of obsolete equipment, around 51 million tons of CO2 emissions and approx. 400 million cubic meters fresh water use [1-3].

On the other hand, the dependency from scarce metals like rare earth metals (REM) and platinum group metals (PGM) combined with the relatively low political stability ratings for some major producing countries significantly increase risk to supply [4]. This includes price increases. To give an example, the price of REM  neodymium, applied in PC hard disc drives (HDD) has risen from 25,000 dollars in 2005 per ton to nearly 700,000 dollars per ton in 2012 [5]. A stable supply of critical metals is of strategic importance for the European economy and re-use as well as recycling strategies are fostered by the EU legislation to become more independent from imports. The collection and appropriate treatment of Used and Waste Electrical and Electronic Equipment (UWEEE) are crucial steps towards this objective. The WEEE Directive takes the role of resource efficiency into account, not at least by setting targets for re-use and recycling of UWEEE [6].

In case study 3, a network strategy of small and medium enterprises (SME) and micro-enterprises was chosen, that enable re-use and resource conservation by exchange of used products over a resource exchange internet platform (RXP). All case study activities are based on an existing legal entity, the regionally focused ReUse-Computer e.V., based in Berlin/ Germany. In this report ReUse-Computer e.V. is further referred to as "ReUse ICT network". In the beginning of the ZeroWIN project, ReUse ICT Network consisted of 22
 partner organisations, including 1 wholesaler, 3 refurbishers, 4 retailers, 8 ICT service and consulting firms, 2 environmental organisations, 1 academic body, 1 artist company and 1 private person. The ReUse ICT network has a strong regional focus in Berlin, where 20 partner organisations were located in June 2009, 2 further organisations are based in South Germany and in the Netherlands. The ReUse ICT network offers its network members as well an additional re-use-business opportunity, as fields of activity for environmental protection and for social engagement, e.g. by offering low-cost, high-quality ICT equipment, thereby bridging the "digital divide" within society. In the EU, such “Reuse Networks” are also well established in Belgium, the Netherlands and in Austria.

In the effect, production of new appliances is diminished and, as described above, related emissions and waste streams are reduced. The case study focusses thereby on 3 indicator products with typical performance features of appliances that are handled in the network – a desktop PC, a laptop and a data logger. The indicator products are assessed in order to prove the achievements in reference to the ZeroWIN stringent ecological targets, namely 30% savings in GHG emissions, 70% re-use and recycling rate and 75% reduction of fresh water utilisation [7, 8].

For the baseline it is assumed that no re-use takes place over RXP, but rather new equipment is produced and the End-of-Life appliance is recycled according to the state of the art and existing EU law [8].

Figure 3-1 displays the baseline scenario of CS3, where ICT manufacturers produce new equipment using energy, raw materials and fresh water. The single product is sold to business consumers and after one life cycle it is replaced by new equipment. The used product is declared as End-of-Life product (waste), collected and recycled. 
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Figure 3-1: Considered material and energy flows in the baseline scenario of CS3.

Evidence from a recent study of "Umweltbundesamt" (UBA, Federal Environmental Agency) on re-use of notebooks has highlighted, that strategies of re-use can be preferable to recycling under aspects of resource and energy use [9]. According to this study, environmental burdens that are related to purchase of a new laptop would only amortise after 33-89 years use time, considering both the manufacturing process and the use phase as well as the developments in energy efficiency [9].

As an example for potentials that are given by ICT equipment re-use, in Germany over 1.7 million tons of ICT appliances were sold in 2008 [10]. Approx. 45% of this amount was collected in formal collection systems after a use phase of on average approx. 4 years and approx. 12,000 tons was reused10. German ReUse ICT companies and associations estimate the amount of ICT products that are reusable under the given economic conditions to be approx. 5% of the amount of products that are put onto the market every year, meaning a factor for value conservation of around 10 in the ICT sector [11]. Note that "reusable under the given economic conditions" means hereby, that these appliances are fully operating and do not need any repair procedure and that there is a demand for these appliances in the market.

Additionally, significant amounts of precious metals get lost through export of Used and Waste Electrical and Electronic Equipment (UWEEE) to non-European countries like South Africa, India, Nigeria and Vietnam [12]. By this means, UBA estimates that around 240 kg of gold (valued approx. € 10 million in January 2013) are lost annually, 1,200 kg of silver (valued approx. € 1 million) and 120 kg of palladium (valued approx. € 2 million) [12]. With improved product tracking, as is enabled by the RXP, both re-use and recycling strategies are enforced and loss of valuable resources is reduced.

This final report of case study 3 gives an overview of the case study´s goals (section 3.1.1); its scope and boundaries (section 3.1.2); its approach and methods (section 3.2); it shows and discusses the results (section 3.3) including the conceptual industrial network. Improvements, resource exchanges and barriers for further industrial networking are also highlighted in this section. Section 3.4 summarizes the conclusions from the case study and section 3.5 gives an outlook to next activities that will be undertaken beyond the project period of ZeroWIN. 

The report addresses not only businesses, politicians and academia that are heading towards re-use ICT activities or policies in Germany, but it also responds to details of re-use in other European countries and discusses the transferability of the developed concept to other industry sectors.

3.1.1 Goals of the case study

In order to meet the above mentioned stringent ecological targets of the ZeroWIN project and according to the ZeroWIN Description of Work [7], the goal of the case study has been defined in ZeroWIN project deliverable 6A.1 as follows [13]:

Activities
 in case study 3 aim to enhance the regional ReUse ICT network around Berlin.

These activities have led to measurable, quantitative increase of traded ReUse goods within the ReUse ICT network. As the results of this case study are directly incorporated into the network´s daily businesses, sustainability and dissemination of its results are assured beyond the project runtime. The case study thereby anticipates the sort of response required by business and industry to future challenges such as resource scarcity, energy price increases and adverse impacts from climate change.

3.1.2 Scope of the case study

In case study 3, quantitative enhancement means an increase of the number of high-quality re-use products (sale/rental) and services traded between ReUse ICT network partner organisations and customers. The useful life cycle of the re-use products is assumed to double by using the high-level refurbishment procedure which has been developed by the network before the ZeroWIN project started. The quality scheme is binding for all ReUse ICT network members (see figure 3-2), unless new members of the ReUse ICT Network already developed their own quality process that meets the criteria of the ReUse ICT quality scheme [14]. In this case, the new member may keep their own process after joining the network.
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Figure 3-2
: Binding quality scheme and quality control label of the ReUse ICT network

In the baseline scenario, the useful life cycle of an ICT indicator product ends after one use phase; it is considered waste afterwards and recycled. According to experiences in the ReUse ICT network, the duration of one use phase is assumed to be 4 years (desktop PC, laptop) or 10 years (measurement unit)
. In the improved scenario, ICT appliances are not considered waste after the first use phase but traded between business customers and refurbishers from the ReUse ICT network over a resource exchange platform. It is assumed, according to experiences from the ReUse ICT network, that the life cycle of ICT appliances can be doubled, when high-level refurbishment applies as it is implemented according to the ReUse ICT network´s quality scheme.

In order to define a system boundary, that allows an assessment of the case study´s  achievements, a desktop PC, a laptop and a measurement system have been selected as indicator products, that are traded within the RXP (for system characteristics see  [8], pp. 127-129). The functional unit has been defined as one piece of appliance with a life cycle of one use phase. The case study assessment has to attest that a re-use of these products leads to the ZeroWIN project´s stringent environmental targets. 

As there are manifold methods and activities that can contribute to achieving the case study´s goal, the degree of potential influence to increase the number of reused appliances within the runtime of the ZeroWIN project was considered as high. The implemented activities have been chosen by the case study partners according to its expected impacts on the case study goal. Details about all implemented activities and used methods are presented in the following method´s section.

3.2. Methods and tools

In case study 3 the quantitative performance of the ReUse ICT network is to be enhanced. 

Approaches and methods have been defined by the case study partners, considering as well the ZeroWIN vision and holistic approach [15], as the given tasks from the ZeroWIN project´s description of work [7, pp 61, 68], the ZeroWIN pre-study on barriers for an enhanced re-use ICT business [14] and the case study´s goal. These are presented in table 3-1.
	Approach
	Methods

	A. Enhancement of re-use ICT business opportunities and operations


	A.1 – Resource Exchange Platform (RXP)
Develop and optimize a RXP, that enables tracking, refurbishment and re-use of used ICT equipment 

	
	A.2 – Acquisition 

Acquire new ReUse ICT network members

	
	A.3 –  Marketing strategy

Set up a ReUse ICT marketing strategy 

	
	A.4 – Service instead of sales

Compile a feasibility study: "Service instead of sales" 

	
	A.5 – Take back 

Compile a feasibility study: “Take-back”

	B. ReUse best-practice guidance
	B.1 – Technical guidelines

Develop a technical guidance for re-use ICT operations

	
	B.2 – Cost assessment 

Compile a cost assessment of the refurbishment process 

	C. Test the transferability of the ReUse ICT concept to other product categories 
	C.1 – Comparative study

Compile a comparative study: re-use of wood off-cuts

	
	C.2 – Extension of RXP

Enable and test the trade of other product categories over RXP

	D. Test the transferability of the ReUse ICT concept to other regions
	D.1 – Market survey 

Compile market surveys about the re-use ICT sector in 3 European countries:

D.1a Expert survey in Austria

D.1b Expert survey in Romania

D.1c Expert survey in UK


Table 3-1: Main approaches, activities and methods of case study 3

Figure 3-6
 displays, how the approaches and methods support the idea of an Industrial Network, that does support re-use of ICT products directly and indirectly. 

In the following section, the activities and methods are described in detail.

3.2.1 Approach 1
: Enhancement of re-use ICT business opportunities

Method A.1: Resource Exchange Platform (RXP)

The activities covered the development and optimisation of a resource exchange platform (RXP) as a technological basis for ICT product exchange. RXP enables product tracking and take-back of products an inventory function, that includes information about the product´s specifications, its condition and current user. The RXP is directed towards individual enterprises that are willing to exchange their used products and components to achieve economic and ecological benefits. The platform is available in English and German language.

Method A.1 has been conducted by ReUse ICT network members "tricom GmbH" (tricom), „Umweltanalytische Produkte GmbH" (UP) and "Technische Universität Berlin" (TUB).

In the following
, screenshots of the platform highlight the actual status of the RXP (January 2013). 

Figure 3-3 displays the upper part of the RXP welcome page, that can be accessed via internet address http://trxp.eu. 
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Figure 3-3: Welcome page of Resource Exchange Platform (upper section)

Figure 3-4 displays the sales section of RXP. After clicking on an offered product, as well the product specifications, its condition and location as details about the vendor/donator are displayed.
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Figure 3-4: Products for Sale on RXP

The dashboard of an individual company using the RXP is shown in figure 3-5. The dashboard allows an overview over the status of own product offers and requests. 
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Figure 3-5: Dashboard of Resource Exchange Platform

The RXP is intended to contribute to an increased material flow of used ICT equipment through the ReUse ICT network. As offers and demands for products are clustered here, the platform appears as a single material exchange provider and can be referred to as a unique "Virtual manufacturer".

In contrast to the baseline, where no resource exchange platform existed, RXP facilitates the increased re-use and recycling through setting up an information platform that displays existing offers and demands for used ICT appliances from business customers, refurbishment companies and recyclers (cp. Figure 3-6).

Basically, the RXP is used by vendors, service companies and the business users, that enter devices on stock into the inventory-section of RXP. Whenever it is intended to sell or handover a device, it is marked as "for re-use" or "for recycling". 

RXP is therefore comparable to ebay, but there are significant differences, as RXP 

· refers to business partners, 

· offers an inventory function,

· allows product requests, 

· is not based on the auction principle. 
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Figure 3-6: Considered material and energy flows in the improved scenario of CS3.

Method.A.1 included the collection of specification requirements of RXP and data on existing platforms that are dealing with re-use products. Information about existing platforms was collected in the framework of a ZeroWIN-internal survey that was conducted between August and October 2010 based on an e-mail request (see survey form in the attachment, A.2).

Specification requirements have been surveyed using the same method between November and December 2010 (see survey template in the attachment, A.3).

A second online-survey on re-use platforms was conducted by UP in September 2012.

Method A.2: Acquisition 

The aim of method A.2 was to acquire new members for collaboration within the ReUse ICT network, that could at least double the material flow within the ReUse ICT network in terms of traded used ICT items by network members.

One of two German wholesalers of used ICT appliances, that are located in the South of Germany, is "GSD Remarketing GmbH & Co. KG". This company with a turnover of approx. 30,000 refurbished ICT appliances per year was already member of ReUse ICT network when the ZeroWIN project started. The other wholesaler is „AfB gGmbH“, with an annual turnover of about 220,000 ICT refurbished appliances. 

In order to gain AfB gGmbH as a new member in the ReUse ICT network, it has been approached by ZeroWIN partner University of Stuttgart, that is also located in the south of Germany and was already in regular contact with the company. University of Stuttgart introduced AfB gGmbH to the work of the ReUse ICT network and conveyed the contact between both.

Method A.3: Marketing strategy

The ReUse ICT network and their retailers are highly experienced in marketing used computers which have been refurbished according to the network´s quality scheme (cp. figure 3-2). Nevertheless, the network so far lacked a joint marketing strategy, that could enable an improved fulfilment of the customers´ preferences and thereby increase sales figures. 

This activity has been conducted by tricom.

When compiling the ReUse ICT network´s marketing concept, the following vision and objectives have been taken into account. The vision and objectives of this measure have been set up by the network´s board in accordance with the ZeroWIN Description of Work7 and vision15:

· Vision: The ReUse ICT marketing concept is part of a holistic, sustainable business plan for high-value reused products.

· Objective 1: Principles of CSR are to be implemented in the marketing concept.

· Objective 2: Take into account the economic framework of ReUse ICT network companies (these are mostly private, for-profit organizations).

Methods that have been used include:

1. Survey on sales figures among ICT distributors and retailers


In the framework of informal interviews with company representatives, that are 
applying for membership in the ReUse ICT network, wholesalers and retailers are 
asked to provide sales figures. These figures are evaluated and used for the 
compilation of the marketing concept.

2. Surveys on shopping behaviour of consumers in respect of re-use products

In 2010 a survey was conducted with 320 youths between 17 and 25 years, as from experience of ReUse ICT network partners this group has the highest buying 
power for ICT products.

3. Studies of literature on marketing concepts, focusing on the second-hand market.

Method A.4: Service instead of sales

The activities aimed at compiling a feasibility study for offering product rental and data service instead of selling the ICT product itself. Products that remain the property of the vendor can be easily taken back and refurbished, as the ReUse ICT network companies know best their sold products and how to repair them and to exchange components. The activities therefore target at a quantification of business opportunities for the ReUse ICT network. 

The study has been compiled by UP. As UP deals mainly with new and refurbished measurement devices, customers are mainly public research institutes, universities and communities, who are used to buying products (weather stations, soil-moisture sensors and other devices).

UP calculated 2 comparative scenarios that would highlight advantages and disadvantages for the business-model "service instead of sales" (see Figure 3-7) and compared rental prices from 11 companies.
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Figure 3-7
: Advantages and disadvantages of a service-instead-of-sales strategy (mind map)

The different aspects of the mind map will be explained in the following
 section, focusing on products offered by UP GmbH with several examples/cases. For detailed considerations, a mobile weather station WS-GP1 is chosen. WS-GP1 is a low-cost appliance (list price in Germany with mast: € 3,700 net). The station consists of sensors for measuring:

· rainfall

· sunlight

· relative humidity and air temperature

· wind velocity and -direction

Regarding the weather station there are 3 business opportunities:

a) selling the product to the customer (such as university or research centre)

b) loaning or leasing the product

c) selling weather data instead of the instrument 

Selling weather data means the customer gets access to a website, where the measurement-values are displayed and evaluated:
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Figure 3-8: Selling service instead of sales: example of weather data [16]

Following the mind map, UP looked at the different advantages and disadvantages regarding "Service instead of sales":

1. Advantages for the customer 

· Instead of investing a sum of approx. € 4,300.00 incl. VAT, for buying the weather-station, payment is based on monthly rates – for renting, leasing or for Data Service.

· Based on the contract (regular maintenance, exchange of consumables, all included) no unforeseen additional costs will have to be paid (see table for details below
).

· Costs for delivery, installation, dismantling and collection may be covered as well within the monthly rates.

· If Data Service is chosen, data is easily accessible from any PC by using a web browser, so nobody will have to visit the station for data collection. Furthermore, insurance costs are included in the Data Service price.

· Maximum data reliability, as daily data collection allows maintenance work on the equipment if necessary within a short time (if data is collected manually there are intervals of 2-4 weeks between single data collection events).

2. Advantages for the company

· Better customer relationship, as the company cares for installation and/or maintenance for highest reliability and customer confidence.

· The company owns the hardware after end of contract which allows the company to re-sell it as ReUse-goods (complete product or parts).

· The company can use hardware for other customers through leasing/rent

· The longer the service period is, the higher are the savings of GHG, fresh-water consumption and waste.

· Communicating these advantages may give the company a better image (regarding social and environmental responsibility).

· The image of a "sustainable company" might have positive impact regarding the application for grants.

· Longer lasting cooperation with customers over a whole service/project period instead of a sale at the beginning of a project.

· Better business prognosis as contracts may last several months/years.

· Offering a rental service reduces the barrier for the customer to use a device. If the customer is pleased with the instrument, he/she might even decide to buy it after the rental period.

3. Environmental impact

· Delivering and installing the weather station through staff from UP results in less packaging, as transport-packaging will be returned and reused.

· Longer life cycles are possible, if the same weather station can be used for offering data service repeatedly instead of storing the instruments in the cellar of a research institute.

· If components fail, they can be exchanged fast and easily by skilled workers.

· Individual product delivery, meter reading and product maintenance by car result in lower GHG-emissions and fuel consumption. Through optimised route-planning remaining effects can be minimised.

4. Problems/Barriers

· The company needs more staff for carrying out maintenance work.

· Special skills are necessary for maintenance, repair and re-use.

· Costs for additional car journeys.

· Additional investment for buying the weather station from the manufacturer without gaining instant returns through product sales (interest rates by loaning money from the bank have to be added).

· Additional investments are necessary for renting infrastructure for data service and spare parts.

· The service company has to rent more storage capacity for returned devices.

· Manufacturers may hinder service offers, as it reduces their sales.

5. Social impact

· Offering service means employment of more skilled people being able to carry out maintenance work (hard- and software).

· Less sales mean lower production on the manufacturer side – but as production is highly automated the related social impacts are considered as not significant.

In order to answer the question whether "service instead of sales" can be a successful business model, UP looked at 3 different scenarios:

1) Company sells a new WS-GP1 weather station to customer.

2) Customer rents a WS-GP1 weather station from the company (for 3 years) – company delivers, mounts and collects the station at the beginning/end of the period and gives training in the use of the weather station.

3) Company sells weather data instead of the hardware/weather station (for 3 years) – company delivers, mounts and collects the station at the beginning/end of the period and includes a Global System for Mobile Communications (GSM) modem and solar-power-supply for almost maintenance-free data collection.

As a basis it is assumed that the customer is a German university or research institute. Those organisations cannot spend money for insurance. All prices are net and VAT is not included. In this regard, costs for 3 scenarios „Selling a product“, „Renting a product“ and „Data service“ were calculated by UP.

Method A.5: Take back

The ReUse ICT business is based on resale of used, refurbished ICT products. Through improved life cycle control, availability of used products is increased by applying take-back options. In fact, consumers and B2B-partners tend to store or hand over obsolete ICT products for recycling rather than give it back for re-use.

The activities covered the compilation of a feasibility study on take-back ICT products from Brandenburgische Technische Universität Cottbus (BTU) in Germany. The study was accomplished between November 2011 and September 2012. 

From own experiences of ReUse ICT network members, ICT products are frequently purchased at the beginning of a research or educational project at universities and – without taking stock – in large part returned into a store room at the university when the project ends after 3 to 5 years. This is not only a waste of resources, as other projects could make use of these appliances instead of purchasing new equipment. This practice also offers a business opportunity for ReUse ICT network. Therefore, the feasibility of establishing a take-back option has been analyzed. The author of the survey, Robert Dünnwald, evaluated the number, type and purchase value of ICT appliances. In total, 13 product categories have been captured, that were disposed of in the time span between 2004 and 2011.

In addition, UP conducted "inventory walks" at Berlin Institute of Technology, Dresden Institute of Technology and Finsterwalde Institute of Former Mining Landscapes (FIB) in 2011, as well as at Cottbus Institute of Technology, Wroclaw University of Technology and Saxonian Institute of Agriculture, Geology and Environmental Protection in 2012. These inspections aimed at identifying instruments that are still working or that can be taken back, repaired and re-used. As FIB offered best insight into store rooms, this institute has been chosen for quantitative analysis and evaluation in Case study 3. 

3.2.2 Approach 2: ReUse best-practice guidance 

Method B.1: Technical guidelines

In order to improve business opportunities in the ReUse ICT sector, technical guidance  concerning practical operations is needed. Therefore method B.1 focused on the co-development of industry guideline VDI2343 of Verein Deutscher Ingenieure e.V.  (Association of German Engineers, VDI), ReUse-Computer e.V. and other organizations. VDI covers almost 150,000 member companies, organizations and private persons [17].

Guideline VDI 2343 is titled "Recycling of Electronic and Electric Devices". In 2011, a new chapter ("Blatt") "ReUse" has been introduced to the guideline, that will be published soon, together with the new guideline. The structure of the guideline is illustrated in Figure 3-9. 
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Figure 3-9: Structure of German Industry Guideline "VDI2343" of German Association of Engineers [18].

The guideline addresses legal, technical and economic as well as ecological and social aspects[18]. ReUse ICT network members contributed expert knowledge to the guideline  about:

· Product design for Reuse

· Maintaining or reconditioning of product function, appearance and quality

· Business aspects

The VDI guideline contributes to determine processes and quality criteria for refurbishment and re-use of used EEE, thereby framing the ReUse ICT network´s activities and quality scheme.

Method B.2: Cost assessment

In order to improve business opportunities for re-use of ICT appliances, the main cost factors as well as optimisation options have to be identified. 

Within method B.2, labour costs for computer maintenance and component exchange are surveyed as the main cost factors.

The data has been surveyed within workshops that were arranged during 2 regional ZeroWIN meetings of the ReUse ICT network in May and June 2012. 6 refurbishers and consulting firms of the network have participated in the workshops: Ebelt EDV, ReUse-Köpenick, tricom, Gründel EDV, UP and LINKonzept.

 By experience of ReUse ICT network, costs for purchasing used products and logistics are of minor relevance, therefore these cost factors are not objects of the survey. After having quantified the costs, improvements are proposed within this activity.

3.2.3 Approach 3: Test the transferability of the ReUse ICT concept to other product categories 

According to ZeroWIN Description of Work [7], the transferability of the concept for product re-use to other product categories has been tested.

The results should contribute to enhancing business opportunities through both mutual learning from different re-use product sectors and the extension of the resource exchange platform to other product categories.

Method C.1: Comparative study

Within activity C.1, a qualitative and quantitative assessment of a regionally based project for re-use of wood off-cuts has been conducted. The project was titled ".hikk – Holz im Kreativkreislauf" (Wood in Creative Cycles [19]), it ran from 2009 to 2012 and was co-funded by the European Social Fund. The project was initiated by "BAUFACHFRAU e.V.", a local craftswomen association in the Berlin district Pankow. Within the project, a network of six carpentries plus the Berlin based "Kunsthochschule Berlin-Weissensee (College of Art), "Oberstufenzentrum Holztechnik" (Vocational Training School on Woodworking) and furniture dealer "inligna". The goal of the project was to produce and market small furniture and asseccoires from wood off-cuts, that are sourced from within the network. Amongst others, the project delivered the "Lotta Rest" multifunctional furniture (see figure 3-16). 
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Figure 3-10: Copy the concept - Furniture product from .hikk project made of wood off-cuts

These activities have been conducted by TUB.

The feasibility of re-use activities is assessed in terms of potential GHG emission savings, savings of waste and job creation potentials. Two scenarios are compared in the assessment: 

· Scenario "Thermal utilisation": The ood off-cuts are declared as waste, incinerated and thermally used in a regional incineration plant.

· Scenario "Lotta Rest": The wood off-cuts are collected, cut to size and used for furniture production.

Method C.2 – Extension of RXP

The aim of this activity was to enable the trade of other used industrial products as well as ICT using the RXP. 
These activities have been conducted by UP, SAT, Greentronics and TUB.

In order to test the functionality of RXP, several models of measurement equipment as well as mobile phones have been entered to the RXP by UP and SAT

Furthermore, a regional and heterogeneous industrial network was searched that was willing to exchange products and by-products and test the RXP. With "Netzwerk Großbeerenstraße e.V.", a Berlin-based network of approx. 50 small, medium and micro-enterprises from different industrial sectors was identified. In 2011 and 2012 two surveys were carried out with this network. The surveys were based on telephone calls, asking the company CEOs about used products and recycling materials that they would be willing to offer in a resource exchange platform.

3.2.4 Approach 4: Test the transferability of the ReUse ICT concept to other regions

According to ZeroWIN Description of Work [7], the transferability of the concept for product re-use to other regions has been surveyed. 

The results should deliver relevant information for a decision, whether initiating re-use networks around the RXP in other European countries is feasible or not. As partners of ZeroWIN Case study 3, SAT and Greentronics, are located in Austria and Romania, these countries were focussed on. Additionally, the transferability to United Kingdom (UK) could be tested due to great assistance of ZeroWIN partner University of Southampton.

Method D.1: Market survey

This activity covers surveys in Austria (measure 4.1a), Romania (measure 4.1b) and the UK (measure 4.3c).

Methods D.1a, D.1b

In October 2012, ZeroWIN partners SAT (D.1a) and Greentronics (D.1b) were asked to provide a quantitative description of the market for re-use ICT products in their countries. Their expert knowledge should thereby be complemented by relevant data from literature and statistics on relevant product streams. 

In December 2012, Greentronics had a meeting with the ECOTIC representatives. ECOTIC is a producers association which holds approx. 85% of ICT equipment waste collected from the market. ECOTIC was founded in 2006 and was authorised by the Ministry of the Environment in 2007 with an operating license, today counting 380 producers and importers (status of March 2013). ECOTIC has several partnerships with local authorities and is present in 52% of Romanian cities with over 40,000 inhabitants [20]. Greentronics has proposed a partnership in realizing the concept of "zero waste" by implementing Industrial Symbioses within its members, and introducing the concept of "Recycling Society" into their partner’s network. Greentronics also did a short presentation of Resource Exchange Platform which could be a certain benefit for their members. 

Method D.1c

An in-depth study for a transfer of ReUse ICT concept to the UK has been supervised by University of Southampton and accompanied by TUB between May 2011 and October 2012. In order to advance the goal of case study 3, the research question was: "How can charity-based and private ICT re-use organisations in the UK best use the Resource Exchange Platform (RXP) to improve their recycling and re-use of ICT equipment and components?" [21]. 

In this regard, RXP was introduced to two British organizations: one was charity-based, "Community Technology" operating in South London and the other was a private WEEE recycling company, "Seek-it Ltd.", operating near Portsmouth. After the company CEOs studied the platform, in-depth interviews on the above mentioned research question were conducted. ReUse ICT network members then used the proposals for further improvement of the platform, if the proposed measures have not been implemented within the RXP so far (see results section). 

3.3. Results

A.1 – Resource Exchange Platform (RXP)

Collected specification requirements are displayed in table 3-2.

	Specification
	Status of implementation

	
	OK  = already implemented
	TBI  = to be implemented
	TBD  = to be discussed

	Login
	→ For Test users

→ For individual companies 
	
	

	Shopping cart
	
	
	Shopping cart

	Give further not product- related Information
	→ ReUse quality criteria – EWC/ISRI-Code
	→ Environmental, social and economic impact of re-use 
	→ High-level (D4R) products



	Display the state of appliance
	→ General description
	
	→ Condition declaration:

Top – Good – Poor

	Give further product- related Information
	
	→ CO2 saved per product

→ Overall CO2 saved
	

	Display quality measures per product
	
	→ Take-back option

→ Warranty 12 months 
	→ Function checked

→ Cleaned

→ Repaired/ Parts changed

	Search and

printable lists of products 
	
	→ by region, by brand

→ by organisation

→ by product category

→ by purchase option
	

	Buying options
	→ Contact the vendor
	
	→ Buy now

→ Auction

	Instant sale
	
	
	→ Instant sale

	Choose amount
	→ pieces, kg, tons, pallets
	
	

	Offering options
	→ for Sale, for Rent

→ for Inventory
	
	 

	Transport options
	
	→ Courier and pick-up
	

	Upload offers 
	
	→ XML and XLS import
	

	Data export
	
	→ ebay (.csv)
	→ other

	Payment for using the platform
	
	
	→ per transaction

→ per month

	Newsletter
	
	
	→ reports from vendors

→ special offers

	Languages (English, German, ...)
	→ German
	→ English
	→ other?

	Place a demand
	→ Place a demand
	
	

	Deadline for offer/demand with notification
	
	→ Deadline with notification
	

	User can stay anonymous
	
	→ User can stay anonymous
	

	public part with general information
	
	→ Public part with general information
	

	RXP database available for other platform as well
	
	→ Database available for other platforms as well
	


Table 3-2: Requirement specifications for the Resource Exchange Platform (status: December 2010
)

Neither a shopping cart nor a buy-now- or auction-function has been implemented, as the platform does not serve as a shop, but the selling process is initiated by a contact from vendor to customer and then selling is conducted bilaterally by the involved companies. 

Environmental impacts of the platform are displayed on the RXP homepage. Avoided waste is calculated on the basis of the mass of the traded products. Savings of Greenhouse gas emissions and fresh water utilization are calculated on the basis of data from Work Package 7, as applied in the ZeroWIN Case Studies Midterm Assessment [8].

Information, that are given by the platform, focus on the product´s or materials´ specifications (take-back opportunities, repair measures, warranty) and its condition (cleanliness, function check). General information about products are not part of the platform, as they do not contribute to its purpose, which is to identify industrial material outputs and material demands in order to enable material flows. Information about the platform´s functionality can be accessed without logging in the platform.

Search function by region, company, network, product category, purchase option or brand has been implemented.

The amount of offered product or material can be indicated by pieces, kilograms, tonnes, cubic metres, pallets, liters, ounce and troy ounce.

Sale, rental as well as inventory options have been implemented within 7 main categories and 92 sub-categories for product re-use as well as 7 main categories and 64 sub-categories for recycling materials.

Transport conditions can be optionally stated in a textbox within RXP.

Data export to ebay as well as data import from Excel (xls) and Extensable Markup Language (XML) is facilitated by RXP.

RXP functions without payment.

A newsletter has not been implemented in the testphase, but implementation will be considered after official launch of RXP in April 2013.

RXP is available in English and German. It can be easily expanded to other languages in the future, if required.

A notification is sent to the RXP user, if there is no response to its offer or demand for 3 months.

The user can stay anonymous if he or she likes. Registration is only necessary if the user aims to enter a product or respond to an offer.

As the decision making process of the other party took over a year and is still ongoing, there was no final decision reached about an inter-linkage of the RXP database to another existing German resource exchange platform “Recyclingbörse” from Chamber of Industry and Commerce when case study 3 finished.

In order to improve product handling and to give a general overview to ReUse-platforms, an additional smartphone application and a re-use portal [22] has been implemented.

Platforms that have been assessed in 2010, are displayed in attachment, A.2.

Table
 3-3 displays the results of the second survey on re-use platforms that has been conducted by UP in September 2012.

[image: image14.png]Oi]es




[image: image15.emf]30%

13%

23%

11%

8%

5%

11%

PC

Notebook

Monitor

Printer

Data medium

Accessories

Other


[image: image16.emf]
[image: image17.jpg]Change station:

‘Show station. vl

upgmbh.com
Current data
Daily trend
Monthly trend v
Monthly tables v
Yearly trend
Vearly tables
Information
about the
station

Customer login

deutsch

3% english

s
&

Current data of Hogonhill_UK

To get more information or how to download data of this station please contact: Skyemal

Last update: 17:30:00 - 21.03.2009

RelHumi:  94.6 %rH
Alr_Temp: 8.5 °C

SoilTemp: 7.3 °C
dspeed: 3 m/s

Trend of the last 24 hours

GlobRad: 104.7 W/m2
Rain: 0mm
AirPress: 1003.5 hPa

WindDir: 320 Degree

Trend of the last 8 days

Tenperature and Runidity
¢

10.0

-

17300100
15:00:00
21100100
2310000
01100300

— SollTem

05:00:00
07:00:00

09:00:00

11:00:00
13:00:00
15:00:00

fir_Temn

Tenperature and Runidity

wen °c
0.0

200
8.0

10.0
0.0
0.0 G

1730000
13.03.09
14.03.09
15.03.09
16.03.09
17.03.09
18.03.09

— Reltuni = SoilTem

19.03.09
20.03.09

— hir_Tem

21.03.09

o

8.0
.0
6.0
5.0
2.0
a0

22.03.09

— Reltuni





[image: image18.emf]Device Producer Type Qty.

To-do

Value/€ Total/€

Datalogger DT DL2 6 950.00 5,700.00

Extension cards DT LAC-1 6   210.00 1,260.00

Datalogger Skye Datahog2 7

400.00 2,800.00

Datalogger Theod.Friedr.Combilog 1 still useable

550.00 550.00

Sternpyranometer PH. Schenk 8101 6 Re-calibrate

300.00 1,800.00

Windvelocity-sensor Vector A100R 5 Re-calibrate

170.00 850.00

Winddirection-sensorVector W200P 6 Re-calibrate

170.00 1,020.00

Skye 8

150.00 1,200.00

Raingauge Seba RG50 11 still useable

250.00 2,750.00

Vacuumpumps Sitec 30l Kessel 4 still useable

500.00 2,000.00

Total 19,930.00

recalibrate, update 

EPROM

still useable with

GSM

Air humidity-/Air 

temperature-sensor

SKH2011 incl. 

Radiation shield

still useable as air-

temperature-sensor


Table 3-3: Collection of existing resource exchange platforms, September 2012 (UP)

Both surveys showed that there are yet no Re-use platforms with inventory tool available in the internet and that RXP offers a unique set of functions.

As a result, the RXP has been implemented and initial use statistics, toMarch 27, 2013 are: 

· 46 users

· 60 products for sale

· 726 products inserted since the beginning of the Case study

Transactions of ICT equipment over RXP in the runtime of ZeroWIN include (status March 27, 2013):

· 20 Laptops from tricom to teachcom edutainment

· 19 PCs from tricom to Astrid-Lindgren-Primary school Cottbus

· 5 PCs from tricom to TU Berlin

· 2 Delta-T DL2e-Logger from UP to University Hohenheim and University Bayreuth

· 1 Delta-T DL2e-Logger within FIB research-institute

· 5 relative-humidity/air temperature-sensors from UP to Waldorf-School Cottbus

· 10x copper-/constantan thermocouples from UP to Waldorf-School Cottbus

· 1x Datahog2 from UP to Waldorf-School Cottbus 

Through integration of a broad range of products and materials, development of the RXP has enhanced the ReUse ICT network qualitatively (impact on ICT and non-ICT material streams) and quantitatively, as the test phase provided evidence that additional material streams are initiated by RXP. 

Based on the Case Studies Midterm Assessment [8], the above sales saved approximately the following values (sensors and thermocouples not included):

· Fresh water: 487 m³ (PCs: 288 m³; laptops: 163 m³; data logger: 36 m³)

· CO2-eq: 11,550 kg (PC: 6,408 kg; laptops: 5,100 kg; data logger: 42 kg)

· Waste: 369 kg (PCs: 271 kg; laptops: 88 kg; data logger: 10 kg)

As a conclusion from these experiences, RXP is considered to be a major facilitation tool for both material exchanges and gaining new partner organizations within the ReUse ICT network after the official launch of the platform in April 2013.

A.2: Acquisition

AfB
 has been introduced to the network successfully, enabling an increase of throughput of used ICT equipment far over the case study´s aim to increase numbers from 30,000 appliances to around 60,000. With AfB, approx. 220,000 appliances are traded by ReUse ICT network companies per year (see Figure 6-11 for product categories). AfB fulfils the quality criteria of the ReUse ICT network, as displayed in figure 3-2.
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Figure 3-11
: Traded re-use ICT products per category in 2012, ReUse ICT Network (total: approx. 250,000 pieces)

A.3: Marketing strategy

The ReUse ICT network marketing concept has been set up. It is based on Corporate Social Responsibility (CSR) principles (see attachment A.4).

The marketing concept is a vital tool for giving the network members orientation in the network´s growth process, as the concept articulates its strategy to enhance sales figures, taking into account as well CSR principles as high quality standards depicted in figure 3-2.

A.4: Service instead of sales

From table 3-4 it seems that in the long run, offering data-service is the most profitable business model without causing the customer higher costs than if he buys the instruments. The table also illustrates that it is more complicated to gain profit by just offering a rental-service (highest profit after 3 years including benefits for resale of the used appliance).

	Costs for customer
	Scenario 1:

Selling product
	Scenario 2:

Renting/Leasing per month
	Scenario 3:

Data Service per month

	Hardware costs
	3,700.00 €
	89 € 

(3,204€/36 months)
	-

	Consumables (relative humidity sensor elements)
	384.00 €
	Included
	Included

	Insurance
	Not available
	Not available
	Included

	Delivery, Training
	Option: 640.00€
	Included
	-

	Costs for data service
	-
	-
	169.00 €

	Costs for customers' staff for maintenance and data evaluation /month
	100.00 €
	100.00 €
	-

	Total costs/36 months
	7,684.00 €
	6,804.00 €
	6,084.00 €

	Direct payment to vendor
	4,084.00 €
	3,204.00 €
	6,084.00 €

	Costs for company
	
	
	

	Buy/produce weather-station, consumables
	-2,894.00 €
	-2,894.00 €
	-3,300.00 €

(incl.GSM-modem, solar-panel)

	Costs data service (GSM-costs, server etc)
	
	
	-480.00 €

	Costs for installation, dismantling, collection
	
	-640.00 €
	-640.00 €

	Interest rates for pre-payment of instruments and services (8%/a)
	
	-848.00 €
	-1,061.00 €

	Profit/36 months
	1,190.00 €
	-1,178.00 €
	603.00 €

	Possible selling price for used  weather station, 75% of list-price after 3 years
	
	2,275.00 €


	3,225.00 €

	Total profit after 3 years
	1,190.00 €
	          1,597.00 €
	3,828.00 €

	Profit for another renting / service period instead of selling the used station
	              0
	          2,800.00 €
	5,604.00 €


Table 3-4: Comparison of different product sale- and service-scenarios

	Net price for measure-ment-devices in €
	            500,00 €
	       1500,00 €
	      3000,00 €
	        5000,00 €

	Rental rate per day 

[% of net price]
	2; 10; 6; 5,6; 9; 3; 

average: 6%
	2,7; 3; 3,5; 

average: 3,1%
	1,4; 2,3

average: 1,85%
	2; 1,5; 0,7; 1,4; 2; 1,4 - average: 1,5%

	Rental rate per week 

[% of net price]
	10; 20; 10; 30; 20; 20; 32; 13,5

average: 19,5%
	4; 10,6

average: 7,3%
	
	5; 7

average rate: 6%

	Renal rate per month 

[% of net price]
	30; 49; 24; 40,5

average: 36%
	38; 21

average: 29,5%
	
	


Table 3-5: Results of a market survey for product rental-rates (Survey carried out by UP in September 2012, comparing 7 web-based measurement equipment rental services)

Companies offer more low-priced instruments. The more expensive an instrument is the more attractive it is for the customer, in terms of lower rental rates per time period.

When the company decides to offer rental services, it is important to be aware of all costs that have to be covered within this activity: 

	Regular costs
	Irregular costs

	Costs for registration and administration work:

· controlling of rental-time

· payment in time?

· costs for packing material

· costs for communication

· costs for information management: location of  product, user of the product, product return, etc.
	Buying the product from manufacturer

	Maintenance and repair after the return of the product
	Installation, maintenance, repair as long as the station is with the customer

	Shipping
	Storage

	
	Travelling (for repair, maintenance) if necessary


Table 3-6: Cost factors for product rental service 

Regarding the example of WS-GP1 that was offered for rental in 2012, this was even less profitable as the above mentioned costs still had not been subtracted from the profit. This means:

· Re-adjust price for the rental-service – from our research it was learned that it is possible to charge € 444.00 (6% of sales price) for 2 weeks and € 444.00 for each of the following months.

· If customers need a weather station less than 9 months it would still be cheaper to rent the station than to buy.

· For longer periods a special price might be appointed.

· After 6 months the buying-costs for the company are covered.

· Based on the following business-opportunities offering a rental-service on the example mentioned above seems to be a good business-opportunity.

To sum up it can be said that the feasibility of a rental-service for measurement devices depends on the customer type. Universities and research institutes normally need instruments for longer periods, so renting alone seems not to be an option for them, but they might decide to choose the Data Service. 

Consulting and engineering offices are more interested in the rental service as they often work on short-term projects. Careful calculations, that relate to the individual business case, need to be accomplished, in order to offer a service profitable for both the customer and the service company.

A.5: Take back

The author of the feasibility study, Robert Dünnwald, evaluated the number, type and buying value of ICT appliances which were disposed of between 2004 and 2011 by surveying data files that were available from the universities.

Table 3-7 shows the number, average owning time (not equal to using time), and the purchase price of the devices which ended up as e-waste within the reported 8 years.
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Table 3-7
: Results from the survey at University BTU Cottbus [23]

Splitting table 3-7 into years 2004 to 2011, table 3-8 shows the annual allocation and disposition of e-waste at BTU Cottbus:

[image: image21.emf]Year Total E-Waste Vebeg/ReUse Others Buying-Price

2004 109 94 9 6 368.000,00 €

2005 600 582 14 4 1.240.000,00 €

2006 686 621 65 0 2.329.000,00 €

2007 1264 1091 109 64 1.946.000,00 €

2008 887 855 16 16 2.333.000,00 €

2009 740 700 19 21 2.032.000,00 €

2010 1604 1594 0 10 2.293.000,00 €

2011 1045 1024 0 21 1.601.000,00 €

Total 6935 6561 232 142 14.142.000,00 €


Table 3-8: Annual allocation and disposition of e-waste at University BTU Cottbus from 2004 - 201123

Table 3-8 shows that from 2004 to 2011 devices with an average original value of approx. 1.968.000€/a were given away. Within the considered 8 years 6,561 units were disposed of as e-waste, 232 were sold through the VEBEG-platform for re-use (see below), the rest (“others”) were stolen or given away to charity. 

In the years 2006 and 2007 approx. 10% of the obsolete appliances were sold, whereas in 2010 and 2011 no appliances were sold for re-use. It is assumed that this is the effect of the new directive of Ministry of Finance of Brandenburg/Germany in 2009 regarding how to handle appliances that are no longer needed.

Dünnwald looked closer at the process of the e-waste disposal procedure at BTU Cottbus. 

If an electronic device is no longer used, the former user has to apply for handing over the device internally. Alternatively, the device can be sold to external organisations. This act has to be approved by the procurement office of the university, that decides about the product transfer based on the economic feasibility. The following three steps have to be taken in this process:

1) Verify: Does anyone else at the university need the device or spare parts of the product?


2) Offer: If the product is not internally demanded, it has to be entered into a county-wide database “BRAUSE” (Brandenburgische Aussonderungsplattform [24]), in order to offer it to other public bodies, according to regulations of Brandenburg Ministry of Finance [25]. 


3) If nobody applies for the device within 2 weeks after having entered it into “BRAUSE” it may be entered into “VEBEG” auction platform [26], the platform of the VEBEG GmbH Trust Corporation, where devices owned by the Federal Republic of Germany are offered and which makes the entry available for everyone within Germany.


4) 
If the devices can't be sold through the VEBEG then it is possible to give it to the e-waste-collection or for charity-purposes.


5)
 If the procurement department decides that there is no economic benefit in offering the device through the different steps, they can be given away without any obligation. This often means that the goods end up in the e-waste collection container. 

The collection of e-waste then works as follows:

An institute can apply for a 10m³ collection container if it might be filled more than two thirds. In 2011, 13 containers were ordered from ALBA, the waste-management-company responsible for the proper disposal of the e-waste (e-waste is understood in the following
 as all appliances that are put into containers of the e-waste-collection-system, no matter whether they are still in working condition or not). The university has to pay for this service, but did not provide cost details. 
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Figure 3-12
: E-waste-collection container [23]
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Figure 3-13: E-waste, placed inside the e-waste collection container [23]

The information of EEE that might be suitable for re-use, are entered into BRAUSE or VEBEG by the procurement office. The whole process seems to be complicated and time-consuming. From the economic point of view it seems to make more sense paying money for simply drawing the e-waste collection service. Looking at the ecological effects it would make more sense to simplify the process of sorting out appliances that are no longer used by giving the responsibility to the user instead of handling it through the procurement department.

Looking at the total numbers and the purchase price it looks like there is a potential for cash-back or resale if the conditions for offering WEEE are re-adjusted.

The Ministry of Finances in Germany changed the depreciation time from 60 months in the past to 36 months at present – meaning the bookkeeping value of ICT-devices is only 1 Euro after 3 years – whereas the BFL IT Index [27] estimates the value being 34% of the buying price after 3 years or 24% after 4 years. So, if the devices are not used longer than 4 years but left somewhere in a store-room this is considered a value wasting practice. 

Applying these data to table 3-8, a cash-back of up to approx. 400,000 Euro per year at BTU Cottbus is possible. Even if 75% of the appliances are sorted out because the use time in fact reached 8 to 9 years, 25% of appliances that were used for up to 4 years implies an annual cash-back of approx. 100,000 Euro. 

Considering that BTU Cottbus is a quite small university with approx. 6.000 students, the overall potential for re-use of obsolete ICT equipment from German universities seems to be huge.

Table 3-9 highlights examples for re-usable ICT and measurement equipment from the inventory walks within BTU.

	Mini-trace system for measuring soil-moisture, original purchase price: 6,000 Euro. In good condition, manuals etc. missing.
	

	Ground penetration Radar, control unit; original purchase price: 9,000 Euro. In good condition, manuals etc. missing.
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	Ground penetration radar, slide; purchase  price: 3,000 Euro. Manuals etc. missing.
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	“Storage“ of PCs and parts in a university office.
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Table 3-9: Examples for ICT product storage (result from inventory walks at BTU Cottbus)

Another “mining-activity” took place at the Finsterwalde Institute of Former Mining Landscapes (FIB). Dataloggers (type DL2e and Datahog2), vacuum-pumps, pyranometers 8101 with the following re-use product values (not purchase prices) have been identified, in detail:
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Table 3-10: Results from inventory walk at Finsterwalder Institute of Former Mining Landscapes, 2012 (UP)

Compared to BTU Cottbus, FIB is more flexible regarding sales of used appliances. By offering the inventory service, it was possible to identify a demand for one data logger within the institute and to transfer it for re-use. 

Further, 31 appliances were entered into the RXP database. As these appliances are to be sold through UP GmbH, UP is mentioned as the owner:
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Table 3-11: Measurement equipment for re-use identified at Finsterwalder Institute of Former Mining Landscapes, Finsterwalde/Germany (data from UP GmbH)

Compared to buying new equipment, re-use of these instruments saves

approx. 40 kg of waste, approx. 27,000 l fresh-water and approx. 30 kg CO2 [8]. 

In February 2011 UP visited the Wroclaw University of Technology to investigate how they are dealing with EEE appliances at the end of the first life cycle. UP found a similar situation as in Germany: Storage-rooms where the appliances are collected as long as there is enough room. Once a year tables with the content of the storage-room are offered to students, who may collect the devices for free.

Figures 3-12a and 3-12b exemplify the status within the storage rooms.
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Figures 3-12a and 3-12b
: Insights into storage rooms of Technical University of Wroclaw, 2011 (UP)

Regarding the sale of these products, the problems are identical to those in Germany. Although they were offered use of the RXP web-inventory tool, the university prefers to handle these material streams through their SAP-software.

B.1: Technical guidelines

In the framework of ReUse ICT Network's co-developed Industry Guideline VDI2342, chapter “ReUse”, of German Association of Engineers (VDI), basic economic potentials and legal framework of ReUse business have been worked out as follows [28]:

1. High-value ICT investment goods represent value for other market segments and regions (user cascade), even after life cycle exceeded the economically feasible timespan.

2.
Economic feasibility of re-use measures depend on: 

· product type (product design, investment or consumer good, market cycle/market phase of product, material-/market-value ratio)

· costs related to collection, refurbishment and marketing/distribution

· innovation rate of product segment

· sales market (region, demographics, competition to other new and used products, psycho-social, behavioural and socio/economic conditions)

· (steady) availability, technical lifetime, quality and condition of appliances 

· extent of savings for product development and material purchase

· availability of product information and market data

· existence of Green Public Procurement policy

3. 
ReUse activities in Germany have to comply with:

· "Gesetz Elektro- und Elektronikgeräte" (Electric and Electronic Equipment Act)

· "Kreislaufwirtschaftsgesetz" (Recycling Management and Waste Law)

· "Energiebetriebene-Produkte-Gesetz" (Energy-using Product Law)

· "Gesetz über die elektromagnetische Verträglichkeit von Betriebsmitteln" (Electromagnetic Compatibility Act)

· "Produktsicherheitsgesetz" (Product Safety Act)

· "Altfahrzeugverordnung" (End-of-Life Vehicles Law)

· "Batteriegesetz" (Battery Act)

4. Reuse offers a business opportunity for specialised companies, as Original 
Equipment Manufacturers (OEM) normally do not focus on refurbishment, as this activity would be limited to own products and would compete with their core 
business (indirect cost). Additionally, at present only small take-back quotas are achieved by manufacturers. Despite that, it would make sense to expand the production site through refurbishment facilities, as manufacturers have available as well necessary knowledge and product testing equipment as data about product and sales market.

5.
Rental/leasing and sale are basic retailer options with different opportunities to 
control the product stream.

6.
Regional re-use networks offer logistic symbiosis potentials with negotiable 
economic compensations and implementation of joint quality and marketing 
concepts.

As this guideline refers to expert knowledge about the legal, technical and economic framework of the re-use business, it is expected that re-use entrepreneurs get sufficient support with a view to fundamental decisions when starting a re-use business. Also OEMs, retailers and ICT consultant firms that are considering an expansion of their economic activities towards refurbishment and re-use are provided with a reliable information basis. This activity thereby contributes greatly to achieve the case study´s goal.

B.2: Cost assessment 

The results of the cost assessment are shown in table 3-13 and table 3-14
. The tables list the labour time that is needed for both exchanging computer parts and maintaining the appliance in the refurbishment process 

	
	PC
[average/range]
	Notebook [average/range]
	Data logger

[average/range]

	Open housing
	1.5

(1-2)
	7.5 

(5-10)


	N/A

	Hard disc drive (HDD) 
	3.5

(2-5)
	6

(2-10)
	N/A

	Main memory
	2
	10
	N/A

	Housing
	60
	90
	N/A

	Mainboard
	20
	60
	15

	PCI-card
	1
	N/A
	N/A

	Cooling element
	12.5

(5-20)
	30
	N/A

	Display
	does not apply (N/A)
	30
	N/A

	Keypad
	N/A
	15
	N/A

	Power-supply unit
	12.5

(5-20)
	N/A
	N/A

	Capacitor, soldered
	30
	30
	N/A

	BIOS Chip, soldered
	30

(20-40)
	N/A
	N/A

	Fan
	12.5

(5-20)
	30
	N/A

	Batteries 
	3.5

(2-5)
	22.5

(15-30)
	2.5

(2-3)


Table 3-13: Average labour time (and data range) for exchange of computer parts [minutes]

	
	PC
[average/range]
	Notebook [average/range]
	Data logger

[average/range]

	Replace or install additional HDD
	3.5

(2-5)
	7.5

(5-10)
	N/A

	Clean inside
	3.5

(2-5)
	7.5

(5-10)
	N/A

	Clean outside, basic cleaning
	5.5

(1-10)
	3

(1-5)
	10

	Delete & check HDD
	fixed price: 20 €
	N/A

	Functional test
	7.5

(5-10)
	7.5

(5-10)
	22.5

(15-30)

	System re-imaging
	20

(10-30)
	20

(10-30)
	30

(calibration)

	Install Windows XP

without Service package 1-3
	60

(50-70)


	65

(50-80)


	N/A

	Install Windows 7

Without service package 1
	30

(20-40)
	35

(25-45)
	N/A

	Install Linux with basic programs
	25
	25
	N/A


Table 3-14: Average labour time (and data range) for maintenance of used computers [minutes]

The survey revealed and quantified a highly relevant success factor for an enhancement of the re-use ICT sector. Specifically, labour time that is spent on refurbishing used ICT equipment is deciding on whether those activities are economically feasible compared to producing new equipment, that does only imply low-wage labour in Asian companies.

For example, the labour cost for the refurbishment of a laptop, including functional test, exchange of main memory, wiping the hard disc drive, system re-imaging and clean the equipment, imply a labour cost of approx. € 40.00, assumed a rather low wage of € 25.00 per hour. 

The surveyed data contributes to the case study´s goal, as it serves as the calculation basis for refurbishment companies and can inform strategic decisions concerning automation of processes or promotion of employment.

C.1: Comparative study

The re-use of rest wood is preferable to thermal recycling as well in ecological as in social terms. Even though the material can be sourced free of charge, "Lotta Rest" is economically non-competitive compared to staple article, e.g. by Ikea. Because local wages are higher and worldwide shipping is low-cost, the concept of value conservation and local further use of valuable semi-finished goods is under economic pressure.  Fundamentals of industrial management, principals of incremental costs constrain effective strategies of re-use.

Approx. 5.244 m3/year of re-useable rest wood accumulate in 125 carpentries located in Berlin-Pankow, currently used for thermal utilisation. Assumed an equivalent of 245 kg CO2 per m3 chipboard the possible savings of GHG emissions are about 107.000 kg CO2/month. Based on our mainstream economics the re-use of this rest wood is uneconomic to the carpentry shops: new professional chipboard costs about € 7,-/ m³. 

From this point of view .hikk outlined a pilot for cost-efficient collection, storage and re-utilisation of leftover wood. It is used cooperatively for creatively designed products from leftover wood for batch productions.

In the baseline scenario, the total amount is treated in the "Biomassekraftwerk Königs-Wusterhausen". The annual throughput of this biomass power plant is about 120.000 metric tons of waste wood. 27 employees are employed in this power plant. Converted per metric ton, 0,000225 persons are concerned with the thermal utilisation of one metric ton of waste wood.

According to DIN EN 13986 the average density of chipboard is approx. 660 kg/m³
, meaning a mass of 3.461 ton waste wood/year from Pankow carpentry shops. Based on this calculation, the employment effect of the thermal utilization of 5.244 m3 rest wood in Berlin-Pankow is about 0.7 employees per year. In favour of the power plant full-time working hours and running at capacity is assumed.

In the potential scenario, 52 units of "Lotta Rest" can be built out of 1 m³ reusable rest wood, based on the parts list of "Lotta Rest". Regarding the 37, 5 m³ rests of chipboard from carpenter shops of Berlin-Pankow, 1.950 "Lotta Rest-cubes" can be produced per month. The .hikk project has collected data concerning the necessary work time of one "Lotta Rest cube". The pure production time of a "Lotta Rest cube" is approx. 20 min. To produce the 1,950 "Lotta Rest cubes" mentioned above a work capacity of 650 h per month is possible.

This would lead to an output of 23,400 "Lotta Rest cubes" per year in 7,800 h work time. Based on a full-time job calculation this results in up to 4.5 jobs. The 0.7 job of thermal utilisation of the remaining rest wood must be added at the end. In total the "Lotta Rest" scenario results in approx. 5.2 fulltime jobs.

The study highlighted that in order to reducing GHG emissions, enable resource recovery and socio-economic development, the re-use of products and industrial residues is worthwhile. Thus, the results can be conceptualized towards a model for sustainable innovation.

In both cases – re-use of ICT products and re-use of wood off-cuts – the implementation of cyclic material re-use, as shown in figure 3-15, is economically challenging, as long  as investments and maintenance of re-use logistics are uncompetitive with price factors for new manufacturing like primary resources, production energy, shipping and low-wage labour outside the EU.
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Figure 3-15: Reuse-scenario 1 of .hikk-project

C.2: Extension of RXP

From the technical perspective, data entry of measurement equipment and mobile phones worked fine. However, it is rather difficult to sell used mobile phones for a fixed price, as RXP does not offer auctions. In fact, most of used mobile phones, that are traded in the EU so far, are auctioned either in bigger lots (directly with potential buyers worldwide) or in single pieces mostly through ebay. Due to its market penetration, ebay has a much better access to potential customers in this product sector. Therefore, it will be difficult for the RXP to compete in this sector with well-established business practices and it is recommended to focus on the IT sector and – if feasible – to further product categories.

Furthermore, different usages for industrial residual products have been identified.

Residual products that have been identified in the Netzwerk Großbeerenstraße e.V. and picked up and re-used by other firms, include wooden one-way pallets as well as printing blankets:

· In May 2011, a urban planning association did convert 20 of the pallets offered through RXP into elevated flower beds, used for backyard greening in Berlin.

· In February 2013, 3 printing blankets have been purchased through RXP by Wissenschaftsladen Potsdam e.V. (Science shop Potsdam), who use them as paper cutting mat.

It could thereby be demonstrated that in general the re-use principle can be transferred to other product categories, making use of the RXP. Anyway, in certain cases, there seem to be already developed markets, that can not be mapped by the RXP.

D.1: Market survey

D.1a Expert survey in Austria

In Austria, from approx. 29,000 tons sold ICT products in 2010, approx. 57% were collected and 0,94% refurbished and reused [29]. 

The re-use of ICT equipment is done in various ways. In the B2B market more than 50% of the ICT equipment has been leased by the using company. At their end of use they will be returned to the leasing company and they erase the data, do the necessary repair/refurbishment mostly outside Austria (Germany, Netherlands, Eastern Europe, …) and then sell it to developing countries.

If the equipment has not been leased, most of the companies either hand it over (normally through the representatives of the workers union) to their employees to use them at home - either free of charge or for a small donation to the budget of the workers union. The majority of them are aware that this creates a problem with data security (company data are normally not properly erased) as well as software licenses (they belong still to the company and not to the new user), but for the management it is more important to do "something good to the representatives of the workers union" in case they need them later on.

The companies that do not hand the equipment over to their employees, give their ICT equipment after the use time, which is normally the depreciation time of 3 years, as a donation to schools, SOS Kinderdörfer, social projects, etc.

The re-use within private households is common practice, but there is no study about quantities in Austria. From experience of SAT, most of these products enter the WEEE stream or handed over to informal collectors mostly from Hungary after end of life.

Before this background, ICT equipment is traded only rarely on internet platforms like ebay. A minor business opportunity is realized by very small shops in Austrian cities, that mainly buy quite new equipment (e.g. mobile phones that have been used only for 6-12 months).

Also socio-economic projects like SOS Kinderdörfer or Caritas have discovered this business in the last ten years. They receive donations and refurbish those products using either long-term unemployed or handicapped people. They sell some re-used products to social and/or environmental organizations as well as to persons in need. 

However, the majority of ICT equipment is sold outside Austria (e.g. the mobile phones from the collection scheme "Ö3 Wundertüte" finally end up in Asia, while the socio-economic company in Graz is interested to start a cooperation with a flea-market in Devecser (Hungary) in the framework of the TransWaste project www.transwaste.eu).

Therefore to transfer the RXP platform for ICT products to Austria makes sense when it supports the sales of still usable products from Austria to other countries. 

That means, interested buyers in other countries (for example, Hungary, Romania, Serbia) have to be attracted in order to generate a market for such products. Then there is a good potential for socio-economic projects, small businesses as well as private users to offer their products to second-hand users in other countries (sometimes even free of charge).

D.1b Expert survey in Romania

In Romania, a recent report issued by National Agency for Environmental Protection [30], shows that since 2006, when EU legislation was implemented, to 2010, an amount of approx. 847,668 tons of electrical and electronic equipment (EEE) was put on the market. In the same period, the total amount of WEEE collected was 91.553,08 tons (collection rate: 10.8%). 

Figures for 2010 are: 151,316.67 tons of sold EEE and 26,246.61 tons of WEEE collected, which means a rate of 17.35%. From the collected waste, 24.6 % is represented by ICT equipment. The largest share, 53.8%, is white goods. WEEE is treated both in Romania and in other EU member states. The difference between collected and treated WEEE is left in stock at companies. 

In year 2007 19.7% of total WEEE collected were treated, in 2010 the percentage was 100%. Valorization target in 2010, imposed by law, was 75% and realised was 86%. 

In terms of re-use ICT equipment, there are no official data issued by the Romanian authorities. 

Greentronics is involved in re-use ICT equipment (see Figure 3-16), from both charities and businesses. Greentronics predominantly remanufactures multifunction printing equipment; brands includeLexmark, Ricoh, HP. Equipment that is exclusively suitable for office work is also manufactured. For technical and economic reasons, equipment must be below half-life period that is recommended by the manufacturer, small counter and not older than 5 years. Most parts are used for repair, are re-used. After repairs and final testing, the equipment is packed and stored for delivery to the customer. The customers are either final users or resellers. The final users are small and medium enterprises (SME), small government offices, educational bodies, start-up companies and small & home offices. At the regional and national level, Greentronics developed a network of resellers for the remanufactured products. At the end of 2012 Greentronics had on stock 324 units of remanufactured printers & multifunctional items. Re-use of ICT equipment implies data security risks. Therefore, Greentronics offers its customers a data erasure solution with a specialized software, BLANCCO, certified by major national and international bodies, for instance CESG and NATO.

Greentronics has developed several charity projects with large companies and banking institutions. Part of WEEE collected from these institutions, are remanufactured and then donated to various organizations, community groups, etc. (such as the Association for the Protection of Physically Disabled Children [31])

[image: image2.png]Copiers/

Multifunctional/
Printers

Remanufacturing

Charity:

Schools
Kindergartens
NGOs
Churches

Web inventory




Figure 3-16: The re-use-scheme of Greentronics

Therefore transferability and adaptation of the business concept for Romania has good prospects considering market growth trend of new ICT equipment. According to a report made by Erste, growth for ICT in 2011 was 11.3% and the forecast for 2012 is 12.7% [32]. 

The tendency of increased sales of new equipment in Romania implies:

· more collected EEE

· rise in quality of collected EEE

Thus, remanufacturing products will become more attractive to companies and will require less effort. Greentronics also sees a change in the customers´ attitude in terms of constant care about environment and re-use of resources.

Greentronics also assists TUB as well as UP in the development of the RXP by inventory remanufactured printers and giving advice how to implement the platform in Romania:

· Expand the "search" function with "country-zip-radius search" for the supplier - the customer can find a supplier nearby, thus avoiding long-distance movement resulting in lower emissions of gases (comment from UP: this function has been implemented meanwhile).

· Translation into Romanian language in order to be promoted by Greentronics on the local market (to be implemented).

WEEE re-use is a priority goal for ECOTIC and Greentronics´ proposal was greeted with enthusiasm. For building an industrial network our proposal was to be presented in a future meeting to the Board of Directors (representatives of the leading manufacturers in the market). Regarding their partners and local authorities, as a first step, it was decidedfor the first half 2013 to introduce in ECOTIC information campaigns the concept of “zero waste”, "recycling society", the importance of reducing the amount of waste produced and ways to extend equipment life.

D.1c Expert survey in UK

Proposals for an improvement of the ReUse ICT business in the UK, using the RXP, have been stated by Community Technology and Seek-IT as follows:
	Proposals
	Comments/Measures by ReUse ICT Network

	Pool resources and share services with other like-minded charities.
	This is the overall aim of the RXP. 

	Achieve industrial symbiosis (not just a simple prolongation of the life cycle).
	Fostered by local search and by clustering local companies within user groups.

	Enable a local material search and connect large recycling plants with like-minded re-use organisations.
	Fostered by local search and by clustering local companies within user groups. 

	Provide a possibility for automatic input of data into the RXP (instead of manual data entry). 
	Already given by data-import function and smartphone application.

	Use more graphics to display information, especially on the dashboard.
	Video tutorials and resources-saved-counter have been inserted that add graphical information.

	The manufacturer's part number needs to be an option for data entry.
	Can be inserted in input boxes "serial number" or "description".

	RXP needs to exploit markets which are not already exploited by other organisations. 

 
	In order to tackle this aim, an inventory function has been programmed, that allows to identify unused products within big organisations such as universities or hospitals. This opportunity has not yet been used.

	Improve the RXP through comparison with existing platforms such as Adisa, PowerSource and Tradeloop 


	RXP offers a unique set of functions for Business-to-Business (B2B) material exchange (such as inventory, resources-saved-counter and local search). 

	RXP should not have subscription fees. 
	Already implemented.

	Translate the platform into English (and when possible add other languages)


	RXP has been fully translated into English.

	Make additional product details (such as date of production or model type) available to the customer. 
	Unspecific; category, model, description/state, serial number, ISRI/ EWC waste codes, pictures, price, manual can be indicated or uploaded.

	Link RXP to universities and colleges around Europe so that students are able to purchase cheaper refurbished ICT equipment.
	Already implemented at Technische Universität Berlin (TUB) and Brandenburgisch Technische Universität Cottbus (BTU).

	Insert a monitoring system that provides useful data about the refurbished product (such as service life, technical issues or details).
	Already implemented.

	Include individuals as a source type of ICT. 
	There are no restrictions for registration of individuals.


Table 3-15: Suggested improvement potentials for RXP and undertaken measures21

Note that in the UK, the following legal framework has to be complied with when trading used ICT equipment: 

1. Waste Management Licence issued by the Environmental Agency required, if the company deals with waste.

2. Restriction of Hazardous Substances (RoHS) Directive 2002/95/EC, where the product contains hazardous substances.

3. Compliance with WEEE Directive, the Trans-frontier Shipment of Waste Regulations 2007 and UK Plan for Exports and Imports of Waste.

4. Dismantling companies in England and Wales need an exemption, as stated within Paragraph T11 of Environmental Permitting Regulations 2010.

5. There are no legal barriers preventing organisations renting items out of the UK.

3.3.1 Resource exchanges 

In order to enable a quantitative assessment of the case study and with regard to the already existing ReUse ICT network´s trade of used goods before the ZeroWIN project, it has been decided by the case study´s consortium to measure only the additional material streams that came into effect by using the RXP.

Transactions of ICT equipment over RXP in the runtime of ZeroWIN are listed in table 3-16 (status March 27, 2013):

	Amount
	Product type
	Vendor
	Customer

	20
	Laptop
	tricom GmbH, Berlin
	teachcom edutainment gGmbH, Berlin

	19
	PC
	tricom GmbH, Berlin
	Astrid Lindgren Primary School, Cottbus

	5
	PC
	tricom GmbH, Berlin
	Berlin Institute of Technology, Berlin

	2
	Data logger (Delta-T DL2E)
	UP GmbH, Cottbus
	University Hohenheim/University Bayreuth

	1
	Data logger (Delta-T DL2E)
	handover within research institute FIB, Berlin 

	5
	Relative humidity/Air temperature sensor
	UP GmbH, Cottbus
	Waldorf school, Cottbus

	10
	Copper/constantan thermocouple
	UP GmbH, Cottbus
	Waldorf school, Cottbus

	1
	Data logger (Datahog 2)
	UP GmbH, Cottbus
	Waldorf school, Cottbus


Table 3-16: Resource exchanges within Case study 3

3.3.2 Industrial networks of the scope of this project

Related to the total refurbishment capacities within the network and with regard to the new wholesaler AfB gGmbH, there is no alternative product source needed. In fact, process related streams such as water and electricity as well as packaging cardboard for transportation of ICT products offer a potential for further industrial networking through industrial symbioses (see table 3-17 for potential input substitution and table 3-18 for potential output streams). As in the baseline no material flow takes place over RXP, input- and output streams that result from the common product trade of ReUse ICT network partners are considered for improvement suggestions.

	Input material (as used by ReUse ICT network companies)
	Process where the material is needed
	Quality tolerance (material, components specifications)
	Investigations of alternative material to be used in the improved scenario (re-used, recycled materials, other with better profile)
	A barrier which prevents the change of material 

	Product related streams for industrial networks
	

	Whole ICT appliances
	Refurbishment
	Min. Specs PC and laptop: P4, 512 MB RAM, 40GB HDD, CD)
	Wholesaler AfB. gGmbH.
	Business depends highly on offered products from customers and wholesalers.

	Packaging cardboard
	Transportation of ICT appliances from refurbisher to customer
	Usable for its original purpose
	Re-used material from regional network Netzwerk Großbeerenstraße e.V.
	Can be re-used in regional ICT network of SMEs in and around Berlin. High transportation effort (Netzwerk Großbeerenstraße is located in North Germany, wholesalers are located in South Germany.

	Process related streams for industrial networks
	

	Water
	Equipment cleaning 
	No potable quality required.
	Rain water harvesting at Netzwerk Großbeerenstraße e.V.,
	Storage of rainwaterat refurbisher sites, low financial incentive

	Electricity 
	HDD data deletion and functional check
	
	Energy from renewable sources
	Network partners are not accepting higher cost for energy from renewable sources

	Diesel Fuel 
	transportation of new equipment
	
	Electric vehicles
	High initial cost and low distance vehicles


Table 3-17: Industrial network – INPUT side

	Output material (as generated in the improved scenario)
	Process where the materials comes from
	Quality of the output stream


	Investigations of possible destinations (with respective quality requirements (existing standards, sector standards, etc.)
	A barrier which prevents the recovery of material 

	Product related streams for industrial networks
	

	Whole ICT appliances
	Refurbishment 
	Min. Specs PC: P4, 512 MB RAM, 40GB HDD, CD)
	New ReUse ICT network members operating according to ReUse ICT network standards  and customers
	Limited acceptance of re-use as a business opportunity

	CRT monitor
	Collection
	Not operating,

Scrap glass European Waste Catalogue (EWC)[33]: 10 11 02
	Disassembly and Recycling firms (SAPOS gGmbH)


	Front glass contains  mercury

	Plug connectors
	Disassembly
	Not operating
	Recycling firms (SAPOS gGmbH)


	material compounds (hardly separable)

	Coated steel from housings and inside metal sheets
	Disassembly
	max. 2% impurity, Institute of Scrap Recycling Industries [34] (ISRI): 214, hand bundled
	Recycling firms (SAPOS gGmbH)


	Manual labour costs

	Plastics

(housings)
	Disassembly
	mixed polymers ISRI[34]: ESP-3 & ESP-4
	Recycling firms (SAPOS gGmbH)


	Manual labour costs

	Printed Circuit Boards
	Disassembly
	class 1 PCBs
	Recycling firms (SAPOS gGmbH)


	Highly integrated part (hardly separable)

	Copper from cable and coils
	Disassembly
	cable with insulation, coils built in power supply, ISRI [34]: Birch No.2 (insulation)
	Recycling firms (SAPOS gGmbH)


	Manual labour costs

	Aluminium from cover and fortification sheets, cooling
	Disassembly
	partly with coating, ISRI [34]: Taint/ Tabor
	Recycling firms (SAPOS gGmbH)


	Manual labour costs

	Packaging cardboard
	Transportation
	re-usable
	Reuse within other ReUse-Computer companies
	Low value product, transportation cost

	Process related streams for industrial networks

	Waste water
	Cleaning ICT equipment
	Grey water (polluted with dust)
	Reuse or cleaning in local constructed wetlands
	High investment, no spacial capacities


Table 3-18: Industrial network – OUTPUT side

3.3.3 Barriers
 to industrial networking 

Technological and economic barriers are described in this section. Legal barriers that apply to the ICT sector are reported separately by Work Package 8.

Technical barriers for enhanced re-use and recycling in ICT networks are found in the public collection facilities, as they do not provide damage-free collection and are not willing to hand-over material to refurbishers. Retailers of the ReUse ICT network therefore source used goods for resale mainly from wholesalers in South Germany. An economic as well as ecological improvement option is to establish co-operation along the collection, refurbishment and sales chain. 

Further, in some countries, such as Romania, the quality of collected ICT equipment does not allow a further life cycle. In this case, used equipment can be sourced from other countries like Germany, where the offer exceeds regional demands. In regard to Industrial Networks, international co-operation of collectors (e.g. in Western Europe), refurbishers (e.g. in Eastern Europe) and retailers should be part of a European-wide strategy for value conservation, resource efficiency and employment.

The main economic barrier to ICT re-use networks is a lack of financial incentive for refurbishment companies [35]. Low labour costs for assembly of new ICT equipment competes with considerably higher labour costs for refurbishment [36]. Even in micro-enterprises burden has to be carried by the owner – by private capital, or by precarious living conditions. It is therefore "uneconomical" to handle resources locally and to sell re-use products. The same applies to low-valued products that could be re-used in local symbioses, such as packaging material or grey water.

In contrast, EC declares to assist sustainable businesses by funds. The Advisory Council to the Federal Government on Global Change (WBGU) advises local material cycles to carry out industrial symbiosis [37] Unfortunately, these available EC funds are often insufficient to micro-enterprises, those the WBGU declares to be the basis of a future decentralised, local economy. 

This specific situation might be mitigated through a tax relief for re-use-products. On the other hand, costs for raw-materials and energy have typically increased in recent times, which might also improve the economic feasibility of re-use. 

Lack of transparency of product availability is another barrier for re-use. For example, ICT equipment in storage rooms of companies and other organizations is not a controlled material stream. The implementation of Radio Frequency Identification (RFID) Technology or an inventory service might address this situation.

Companies´ individual solutions for logistic software, for purchasing and selling policies and for implementation of quality management systems are further barriers for Industrial Networking.

3.4 Conclusions

It can be summarized that the approaches and activities of this case study have led to significant progress and an achievement of the main goal, namely to enhance the existing ReUse ICT network. 

Also in other countries like Romania, the degree of valorization of WEEE is rising. Currently the re-use ICT industry is not so developed in Romania as in other EU countries. Possible explanations
:

· End-of life equipment is generally poor quality; as an example from the experience of the research team, approx. 90% of computer units has missing parts as main boards, HDD, etc.;

·  extend the use of equipment over the period of use of 5 years;

· economic crisis, that affects quite severely our country;

· most companies involved in recycling generally do not have the technical capacity and skills to enable re-use on a significant scale;

· distributors of used electronics prefer to take their products from developed markets such as UK and Germany, using specialized importers websites [37], [38].

Reasons set out above are temporary and this sector will inevitably grow in linewith the economic situation.

As with other EU countries, there are many options for re-use of ICT equipment. 

Companies or state institutions that have obsolete equipment have the following possibilities:

- To give / sell to its own employees;

- Donate to NGOs, schools, kindergartens, community groups, etc.;

- Give them to companies specialized in remanufacturing ICT equipment (including WEEE collection and treatment companies).

The option of acquiring further network partners was in particular successful, as expectations to double the amounts of traded appliances within the network have been outnumbered by far.

The Resource Exchange Platform is also an essential outcome of the case study. Not only does it enable additional business opportunities through clustering of re-use firms as one "Virtual ReUse Product Manufacturer", but furthermore it serves as a basis for  regional and categorical transfer of the ReUse ICT concept as
 for affiliation of additional services (e.g. transportation of re-use or End-of-Life products, take-back, service instead of sales). 

Broader orientation for re-use companies is provided by the technical guidance and the marketing concept.

An additional business opportunity has been revealed by UP: to offer inventory appraisals as a service to organizational bodies in order to find appliances that might be of interest for re-use, thereby identifying basic information about the appliances (original purchase price, condition, use time, manuals, software) and storing the information in a RXP inventory database.

Despite the various options, with
 regard to the economic barriers for re-use activities in the ICT sector and – as shown by a comparative study about re-use of wood off-cuts – also in other sectors, enforcement of regional and international re-use networks with own or collaborating collection schemes, a comprehensive utilization cascade and financial incentives (e.g. reduced VAT rate on re-use products) are necessary to deploy the potentials of re-use. From examples of other EU-countries (e.g. Austria,  Belgium) the concept of Industrial Networks is seen to be a core element in order to reach the requisite scale of re-use activity in practice. 

The role of ReUse ICT networks can be summarized as follows:

· Develop and control a quality control scheme and label.

· Develop technical guidelines for the refurbishment process.

· Run and develop further a resource exchange platform that combines different purchase options, products and materials for re-use and recycling (or a user group within an existing platform).

· Promote and lobby for re-use.

· Acquire new network members.

Two of three ecological targets of the ZeroWIN project can be reached by the ReUse ICT network in all product categories (laptop, desktop PC and measurement device), which satisfies the agreed goal of the project for the individual case studies. A re-use and recycling rate of over 70% is achieved
 as well as the 30% target of saved Greenhouse gas emissions. The fresh water saving target is only achieved if a market value of 10% of the original product value is reached when the product is handed over for re-use, which from experience is an unlikely low value. Therefore it is assumed that in practice this target is not reached. For the final figures on the quantitative assessment of this case study, refer toWork Package 7.

3.5 Outlook

Enterprise networks of re-use and repair with respect to climate protection and resource recovery offer options to put attainable aims in practice
.  Re-using
 goods based on defined criteria is in many cases economically attractive, ecologically necessary and makes sense for an inclusive society. Networks of re-use deliver options for smart inter-linkage of economic activities, resource protection, waste prevention and promising employment.

Based on the results of case study 3, further development of re-use ICT networks in Europe is possible and preferable under ecological, social and economic considerations. A resolute European re-use and recycling strategy would help to save resources – primarily raw materials but also water and energy. The European waste hierarchy provides an adequate resource utilization and recovery framework for the consideration of ICT products. It will be necessary to overcome technological as well as economic barriers by concerted measures such as establishing regional and international re-use networks and introducing financial incentives for re-use businesses. By aiming for value conservation through greater re-use activities in Europe, it is pre-requisite to create business opportunities in this sector. As a guiding model, the introduction of renewable energy technologies has been a success in Germany, as it was legally supported by granting a compensation for electricity that is fed into the grid (German Renewable Energy Act of 2000). Further research could identify how to achieve according effects in the re-use ICT sector, e.g. by testing and implementing:
· buy back/deposit systems, where an application of Radio Frequency Identification (RFID) technology may play an important role,

· lower tax rates/increased fiscal allowances for investment in value conservation measures,

· internalization of product life cycle costs,

· laws that regulate co-operation along the material chain.

In the course of comparing the ReUse ICT concept with an example for further use of wood off-cuts, it turned out that the re-use concept can be described more in general terms of value conservation, as defined by Becker [39] with regard to economist Kenneth E. Boulding [40], who conceptualized value conservation as avoidance of production and consumption. It is concerned primarily with the care and maintenance of its stocks, so that every technological change which leads to less production and consumption is a definite gain. This value conservation concept, visualized by the scenario 1 of the .hikk project, can be adapted in local transition initiatives on district level in Berlin and transferred to other cities/regions. Rethinking sustainable design in a way that starts with the material – rest wood, used ICT and other goods – is the starting point of sustainable innovation incorporating sufficiency and consistency and focusing on an economy adjusted to sustainable development.

In principle, the ReUse ICT concept is transferable to other industrial sectors, too. Its economic feasibility depends on several factors, that will have to be quantified individually, e.g.:

· Logistic factors (transportation, storage, refurbishment/ repair, resale channels etc.)

· Condition and value of the product

· Kind of service (sale, rental, service)

· Costs of manufacturing a new product 

· Innovation cycles

The lesson to learn about re-use businesses from the .hikk example is about rethinking the product development process on the whole: function and form follow occurring residuals
. It would be a misconception to identify innovation (only) with new products made from primary resources and sustainability with efficiency. In order to avoid shortcomings in the discussion about efficiency and toaccess to new concepts of sustainable innovation, the consideration should be "Efficiency – for what?" [41]. It isproposed to strengthen aspects of re-use of products in this regard. 

Further research areas that are related to industrial networking including the ICT sector are:

· Logistical aspects: value conserving collection and transportation facilities. 

· Technical aspects: automatic identification systems (Barcode, RFID) for efficient processing of product streams within industrial networks.

· Product design: design for re-use and resource efficiency.

· Legal aspects: warranty prolongation and other instruments that could promote high-quality, re-usable long-life products.

· Sustainability: quantify overall potentials of re-use facing GHG emissions and depletion of natural resources.

· Educational aspects: promote environmental conscientiousness of consumers.
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Attachment

A.1 Input and output material flows: Baseline versus improved scenario

	INPUT material/
component 

	Process
	Origin 
in the baseline scenario
	Origin 
in the improved scenario
	Cost in the baseline scenario

 [EUR/Unit]
	Cost in the improved scenario
	Quality 
tolerance of the input material
	Applied quality standards for the input material
	Required 
quantity [units/year]


	Comment/

contact person

	Product related streams 

	Used ICT appliance - desktop PC 


	Refurbishment  in repair shops of ReUse ICT Network
	In the baseline scenario used ICT equipment is not re-used but recycled.
	3 origins:

1. Users of the RXP    

2. Donations/ take back  
3. 

Wholesalers
	Cost for the customer:

New Office Desktop Personal Computer (PC) ~3 GHz = average (avg.) 425 €
	Cost for the customer:

Used office PC ~3 GHz 

= avg. 105 €


	Good condition (function and optical) - for re-use

Minimum specs PC: P4, 512 MegaByte (MB) Random Accesss Memory (RAM), 40GB Hard Disc Drive (HDD), Compact Disc Drive)
	No standard


	The actual turnover of ICT equipment in the ReUse ICT network is approx. 250.000 appliances. 
	nittka@tricom-edv.de

	Used ICT appliance - Laptop
	Refurbishment  in repair shops of ReUse-Computer association
	In the baseline scenario used ICT equipment is not re-used but recycled.
	3 origins:

1. Users of the RXP    

2. Dona-tions/ take back  
3. Whole-salers
	Cost for the customer:

New laptop  14” 2,5-3GHz = avg. 1,125 €
	Cost for the customer:

Used laptop

14” 2,5-3GHz 

= 305 €


	Good condition (function and optical) - for re-use

Minimum specs Laptop : P4, 512 MB RAM, 40GB HDD, Compact Disc Drive
	No standard


	The actual turnover of ICT equipment in the ReUse ICT network is approx. 250.000 appliances. 
	nittka@tricom-edv.de

	Used measurement equipment - Measurement device


	Refurbishment  in repair shops of ReUse-Computer association
	In the base-line scenario used measure-ment equip-ment is not re-used but recycled.
	3 origins:

1. Users of the RXP

2.Donations/ take back  
3.Wholesalers
	Cost for the customer:

New datalogger, type  Delta-T DL2E ~2,774 €
	Cost for the customer:

Used datalogger type Delta-T DL2E  ~1,900 €
	1 Good condition (function and optical) - for reuse, See “Applied quality standards”


	No standard
	The actual annual turnover of measurement equipment in the ReUse ICT network is approx. 10 appliances. 
	nittka@tricom-edv.de

	Packaging cardboard
	Transport of products
	Buy new
	Regional network members
	Avg. 2.75 € per cardboard (depends on the size) 
	1.50 €
	No damage- re-usable.
	No standard
	Approx. 250.000
	nittka@tricom-edv.de

	Process related streams

	Water
	Equipment cleaning 
	Public water network
	Rain water harvest
	2.207 €/m³

(Feb. 2012, Veolia Germany/ Berlin)
	No fixed cost for rain water supply
	Fresh water
	The standards (limits of of contamination) of the local water supplier apply 
	0.15 l per appliance (in sum max 42.000 l)
	nittka@tricom-edv.de

	Electricity 
	HDD data deletion and functional check
	Public electricity network
	Public electricity network, sourced from renewable energies
	+18.6 €-Cent (Ct)/kWh

(Dec. 2010,

switch industrial

offer, 5,600 kWh

p.a., Germany/ Berlin)
	+23.4 €-Ct/kWh

(Feb. 2012,

Naturstrom renewables offer, 5,600 kWh p.a., Germany/ Berlin)
	230 V AC
	The standards of the local energy supplier apply 
	0.1 kWh per appliance (in sum max. 28,000 kWh)
	nittka@tricom-edv.de

	Diesel Fuel 
	transportation
	Petrol station
	Petrol station
	+1.29 €/l

(March.2011, Germany/ Berlin)
	+1.44 €/l

(Feb.2012, Germany/ Berlin)


	Diesel (van)
	The standards of the fuel supplier apply 
	approx. 1.000 l  (estimated)
	nittka@tricom-edv.de


	OUTPUT material/component 

	Process
	Destinat-ion in the baseline scenario
	Destinat

ion in the improved scenario
	Revenue(-)/
cost in the baseline scenario

[EUR/tonne]

[EUR/Unit]


	Revenue(-)/
cost in the improved scenario

[EUR/tonne]

[EUR/Unit]
	Quality, which is ensured 

	Quality standards and specifications for the material
	Guaranteed
quantity of supply

[units/year]
	Comment

	Product related streams

	Whole used ICT appliances
	Refurbishment and functional test
	No output of used equipment in the baseline scenario
	B2B customers, network participants
	No output of used equipment in the baseline scenario


	Avg. revenue for the refurbisher 

-50 €  per PC 

-70 € per laptop,

- 990 € per data logger 


	Min. Specs PC: P4, 512 MB RAM, 40GB HDD, CD)
	ReUse-Computer standards apply (cp. table 3.2.2-1)
	150,000 refurbished PCs and laptops

5-10 refurbished data loggers DL2E


	nittka@tricom-edv.de

	End-of-Life whole ICT appliances  (not operating according to fuctional test)
	Functional test
	
	Recycling 
	
	-5 €/piece
	Does not apply 
	No standards apply.
	10,000 pieces
	nittka@tricom-edv.de

	CRT monitor
	Collection
	
	Recycling
	
	4 €/piece
	Does not apply 
	Not operating,

Scrap glass European Waste Catalogue (EWC)[33]: 10 11 02
	1,000 pieces
	nittka@tricom-edv.de

	Plug connectors
	Disassembly
	
	Recycling
	
	-2,000 €/t
	Does not apply 
	Not operating
	1 ton
	nittka@tricom-edv.de

	Coated steel from housings and inside metal sheets
	Disassembly
	
	Recycling
	
	-50 €/t
	see quality standards and specification
	max. 2% impurity, Institute of Scrap Recycling Industries [34] (ISRI): 214, hand bundled
	3 tons
	nittka@tricom-edv.de

	Plastics

(housings)
	Disassembly
	
	Recycling
	
	16 €/m³
	see quality standards and specification
	mixed polymers ISRI[34]: ESP-3 & ESP-4
	10 tons
	nittka@tricom-edv.de

	Printed Circuit Boards
	Disassembly
	
	Recycling
	
	-6,000 €/t
	see quality standards and specification
	class 1 PCBs
	1 ton
	nittka@tricom-edv.de

	Copper from cable and coils
	Disassembly
	
	Recycling
	
	-1,800 €/t
	see quality standards and specification
	cable with insulation, coils built in power supply, ISRI [34]: Birch No.2 (insulation)
	2 tons
	nittka@tricom-edv.de

	Aluminium from cover and fortification sheets, cooling
	Disassembly
	
	Recycling
	
	-600 €/t
	see quality standards and specification
	partly with coating, ISRI [34]: Taint/ Tabor
	1 ton
	nittka@tricom-edv.de

	
	
	
	
	
	
	
	
	
	

	Process related streams

	Waste water
	Water consumption for processing   ICT equipment
	No output of used equipment in the baseline scenario;

See figures in WP7 report for water consumption for new production
	Local waste water network
	No output from ReUse ICT network in the baseline scenario
	Cost included in fresh water price
	Grey water
	no standards apply
	0.15 l per appliance (in sum max 37,500 l)
	nittka@tricom-edv.de

	Packaging cardboard
	Transportation
	No output of used equipment in the baseline scenario
	Recycling
	No output from ReUse ICT network in the baseline scenario
	no cost
	re-usable
	no standards apply
	10,000 pieces
	nittka@tricom-edv.de


Attachment A.2: Survey on existing platforms dealing with re-use products
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ZeroWIN/ Case study 3 – Ideas collection form

Case study 3 of the ZeroWIN project is about the enhancement of re-use (ICT) networks. In this regard it is envisaged to establish a web based ReUse-platform and designing a marketing strategy which will partly also be web based. 

This form is designed for the collection of already existing re-use-trading platforms, social and media networks and to evaluate them.

You are invited to contribute to this collection!

Hereby it does not matter, how much information you add to the tables or what the re-use-trading platforms are dealing with. All ideas are welcome, as we are interested to build up a platform which is transferable to other product categories and which also has more than a products selling function (furthermore it might e.g. be informative and function as a link between ReUse-organisations).

If there are any further ideas and functions you think could be valuable to integrate to such a platform, please inform the case study partners by putting your ideas to the tables.

You may also add your opinion/ evaluation of already listed platforms!

Please return the document with your inputs until 17th August!

-- via email to becker.reuse@zek.tu-berlin.de (as Johannes is on vacation)

-- via fax to +49 (0)30 31424276.

Thank you for contributing !

Johannes Dietrich, TUB

This table is for collection of existing platforms trading with re-use-products.

g = only german-speaking

	Name
	Short description
	URL
	Advantages
	Disadvantages
	Notes

	ebay
	Auctions and classifieds/ several product categories
	http://www.ebay.com/
	Auction

„Buy it now" 

Contact opportunities to vendor 

Search by brand 

Instant sale
	Some vendors provide poor information about item specifications
	http://www.ebay.com/instantsale

	ZVAB g 


	Catalogue of used books
	http://www.zvab.com
	Detailed information about state of books

Cheap

Search onto several critera

Newsletter
	
	

	DELWI g
	IT-remarketing platform
	http://www.delwi-itr.de/web/
	Cheap
	
	

	IT-Einkauf g
	IT-B2B platform
	http://www.it-einkauf.de/
	Specific product categorisation
	Unclear website layout
	

	HIKK g
	Exchanging wood offs-cuts
	http://hikk.mixxt.de/
	Discussion forum

Newsletter
	Low participation in the bourse
	

	Jamie’s Computer
	Social enterprise dealing with donated IT via ebay
	http://shop.ebay.co.uk/jamiescomputers/m.html
	PC categories at http://www.jamies.org.uk/sales.html Tel.number for getting technical advice 
	No specific B2B business
	

	tricom Webshop g
	Offering used IT
	http://www.shop.tricom-gmbh.de/
	Search by category or producer 

Evaluation of products by consumer

Clear website layout
	
	

	eweee.com 
	Specialised on trading with:

a) Recycling: materials, packaging, WEEE

b) Reuse: WEEE, packaging, wood, equipment (cars etc.) 
	http://www.eweee.com
	Auction, max. amount you want to spend Search on several criteria

Membership required /no costs (premium account for approx. 10 Euro/month)
	Only B2B
	Beta-Stadium since February 2010 (no development due to financial reasons)

	vebeg.de 
	Offers used cars, furniture, IT-products, measurement instruments that were used by public institutions
	http://www.vebeg.de
	Comparable with ebay

Detailed description of items
	Function not guaranteed

Complicated bid (document has to be filled out)
	

	Zoll Auktion g
	Auction of public authorities
	http://www.zoll-auktion.de/auktion/
	Wide range of products
	
	

	Kijiji g
	Supply and search of used products within Germany
	http://kleinanzeigen.ebay.de/anzeigen/s-suchen.html
	Daily specials
	
	

	Used.de g
	Price reduced used products
	http://www.used.de
	Very good categorisation

B2B trade
	Little stocks

German only
	

	Wirkaufens.de

g
	Buy-back mobile phones, notebooks and consumer electronics
	http://www.wirkaufens.de/index.php/content/eco-effect.html
	Collaboration with DHL´s GoGreen program: http://www.wirkaufens.de/index.php/content/eco-effect.html
	Only individual products

No B2B trade
	


Table 3-3: Collection of existing resource exchange platforms (status: October 2010)

Attachment A.3: Requirement specifications template for RXP

Requirement specifications ReUse-portal

Based on the idea collection conducted in the framework of ZeroWIN with deadline 17th August 2010 this requirement specification sheet has been developed. It is continuously actualised to illustrate the developments.

Thank you for contributing !

Gerhard Kast, UP

Johannes Dietrich, TUB

Requirement specifications of the ReUse-Portal.com

	Requirement specification
	Status of implementation ( TBI   = to be discussed for implementation,  TBD  = To be Discussed, eventually to be implemented)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Attachment A.4: Marketing concept of ReUse ICT network
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Marketing concept for ReUse ICT products

2nd draft 

Author: Matthias Wabbels (tricom GmbH)

19 February 2013

1 Introduction

The deliberately market-oriented Management of an entire company or the market-based decision behaviour in the company, is called marketing.
The basic task of marketing is to plan, manage and to control the demands of the market. 

Proven marketing concepts for second-hand goods are well known and published. However, they are created for charitable non-profit organizations whose business goals are primarily focused on the environmental sector (waste reduction) and social involvement (supply to low-income population, employment of unemployed persons and their integration into the first labour market). These business objectives define the strategic context of this marketing concept.

The business goals appear quite differently if the companies are working under purely economic conditions. Here normally the framework for the marketing concept is determined by purely economic business objectives, such as increase in profits, sales, market presence or manufacturing of certain products in certain quantity with certain procedures.  

Companies dealing with used goods are in direct business competition with those companies on the market dealing with new products against which they will be measured. This applies in an extreme way to the ICT-sector and relates in particular to companies dealing in used computers.

The ReUse1 ICT marketing concept is part of a holistic, sustainable business plan for the recycling and re-use of products that integrates the social, environmental and economic contributions of a company for the assumption of social responsibility as volunteers, going beyond legal requirements (compliance) in a special way.
Therefore the ReUse business plan (business concept) contains both: the marketing concept and the concept of "social responsibility", a strategy for Corporate Social Responsibility
 (CSR). Taking account of CSR can contribute to an impressive selling point and image improvement for the ReUse company. Therefore it is important to communicate the CSR strategy. Due to the fact that advertising is a form of communication, it is obvious that marketing should be given a key role.  To win consumer trust for its own products, it is a challenging task of marketing to bring precisely this new CSR-strategy of the ReUse companies closer to the customer and firmly anchor it. 

To place the range of services on the market, there are a number of marketing tools available for the companies. Taking into account the CSR strategy, the combination and coordination of the various instruments to the marketing mix lead to a specific CSR marketing concept, in which the actual operational measures of content, time and the financial aspects are described in detail.

2 Product and assortment policy

The design of price and assortment, which are thematically closely related, are key elements of a marketing strategy. 

The company's range of products and services should be a niche market, so that no predatory competition is necessary vis-à-vis its competitors. A particularly crucial competitive edge arises whenever the range of services primarily meets the customer needs and the needs of the market and will clearly stand out from competitors’ offers. In line with customer orientation it is necessary to pay attention on product and service range of a company continuously.

From product-policy point of view it would be advisable for marketing ReUse ICT products to orient the range in the direction of IT system solution.

In addition to the pure ReUse ICT products new goods can be added to enhance or upgrade the product or services and complete it.

The saleability of the specific product plays a central role for the marketing of ReUse ICT products. 
For this reason, high-quality computers produced by well-known brand manufacturers from the business segment should be on top of the ReUse range. A wide range of products is ensured. Of course, these brand computers have to be refurbished professionally according to ReUse quality guidelines. The final status and functionality test should be documented and marked with the ReUse quality seal. Thus, one also gains a unique selling point for Re-Use computers.



"In times of [...] heavy pressure on prices, quality orientation alone does not 
guarantee success. This can be derived from the fact that quality orientation ranks in 
the eighth place in the range of empirically determined success factors. This is 
especially important for small businesses, which to a much greater extent tend to 
share the view of being able to replace strategic planning and good marketing by a 
good quality product." [SAI98] 


Software can also be offered matching with the product. Some members of the ReUse Computer Association are already authorized partner of Microsoft's refurbishment program.

For higher-priced ReUse Computer system solutions a further alignment of the range can be offered. Under the heading "use rather than own" [IÖW10] a service product will be interesting for those computer users who only pay the benefit; the trader still owns the tool, that is the computer. He only has to take care that the required performance of the computer or the business service the user paid for can be rendered. Whether or not the computer has to be upgraded, replaced or (due to a security-related change of the operating system) exchanged by a new model during this period is entirely up to the entrepreneur. 
Thus, the service product " use rather than own” offers a lot of conceptual scope for the entrepreneur.

This is also the tenor of the implemented business concept of "service instead of sales" of our ReUse member UP Umweltanalytische Products GmbH. Why should the customer invest in expensive instruments, if they are primarily interested in the measurement data. The instruments will remain the property of the entrepreneur who provides the appropriate measures for reliable data collection. The recorded data are made available online to the customer.

Especially in the computer-sector, the customer need to go for the latest available technology for the very same task in short life cycles can be satisfied by the service product "Computer Circle". It is similar to the popular magazine subscription service in which the subscribers split in first-second-third-readers obtain the printed product one after another with a time delay on a subscription basis.
A computer with current performance data could be made available to the customer of computer-circle user group A for example every two years. 

Two years after its first use the computer could now be used by a customer of user group B (second user) also for two years, until this computer is finally handed over to a customer of user group C for another two years.
As a group A user, the advantage for a customer is always to be equipped with the latest (up-to-date) hardware and the suitable operating system. The users of the other groups profit from the current state of the art dated back no longer than 2 years ago (user group B) or 4 years ago (user group C).

This rotation of hardware among the user groups results in an enormous expenditure on data migration of each individual subscriber. Therefore, decentralized data storage should be integrated in the service product computer circle. 

Data storage via NAS for example would be conceivable, as a local storage solution at the customer or a storage on a protected area of an Internet server. Another part of the product computer circle is the wide range of repair service, e. g. from 2 working days up to a 24/7 service.

Another service product is perfect for ReUse.
Often technical devices are used only for a limited period. The background in research facilities is for example that devices which are acquired for a project are only used within the project period. Then the costs of the units are fully amortized, this means without book value. After finishing the project, they often end up on the basement, deprived of further use.

This is where the "Take Back Concept" starts. The core concept is the contractually guaranteed repurchase option by the dealer when selling the unit.
This has the potential to be beneficial for both parties: the consumer (customer) is the owner of the device and has the option to return the equipment to the seller after the agreed period of use for an agreed repurchase price.  When the device is no longer needed, or even written off for accounting purposes only, the customer has financial benefits by returning the unit to the dealer. Problems for the customer caused by storage or sale of the device can be avoided.
The dealer gets back a device from a known source and may find a new customer for the Re-Use device even before the initial utilization phase. Furthermore, the customer-dealer relationship is maintained, because the customer is interested in the conservation of value and therefore uses special services of the dealer that are tailored to his needs. 

All the above mentioned products and service products involve re-use and make good ecologic and economic sense for ReUse. When CSR is taken into consideration, this product specific contribution to environmental protection must be made visible to the customer. It would be useful to indicate the potential savings in CO2, raw materials, water and energy in the product characteristics.  Unfortunately, any simple calculation options are known at the moment which allow generally accepted 
quantitative statements in this regard. Another uncertainty persists on the part of the consumer who may not know what to do with these abstract data. A LCA-head card (life cycle assessment - head card) which still has to be developed seems to be useful for classifying products, similar to the Energy Performance Certificate for fridges.

To complete the assortment Re-Use services can be offered. Possible fields [category groups] would be a mix of information, advice and planning services before the actual order, a mix of delivery service, operation training, check lists and training at the time of the delivery, and a mix of warranty, maintenance, hotline, repair service, products as a loan and IT service after the order.

3 Pricing policy

As part of the pricing policy of a company, it's about finding the right price for the product or service and adjust it to current internal or external requirements.

Is this price at all achievable in the market? What price do the competitors charge for the same or a similar product?

Which competitor has the highest and which the lowest price and what are the respective distinguishing features?

The pricing policy also includes the discount and sales credit policy as well as delivery and payment.

The central key issue of the pricing policy for Re-Use IT products is the price / performance ratio. In pricing the following factors have to be considered: The prices are highly dependent on the purchase prices (purchase). The expense for refurbishment, i.e. personnel costs and material costs have to be taken into account. In addition, the prices have to be adjusted to the market prices of comparable products (competitive orientation). Here, the prices should not be calculated too low according to the quality of the Re-Use IT product, so that the customer does not have any doubts about the quality. (quality-price irradiation [GIH95]).

Economic calculations, including acquisition, maintenance and operating costs for the necessary equipment are the basis for determining the price for the service products "use rather than own” and "Computer Circle".

The prices for the services offered must be adapted to the market.

Discounts may be granted to customers of sustainable enterprises (partners) or non-profit institutions to document the sustainability requirements and the social aspect of ReUse. Example: The ReUse Member AfB Social & Green IT
 has signed a CSR-partnership agreement with memo
, a mail-order house for office supplies, whose customers receive a price benefit when purchasing a product from AfB.

In order to allow the potential customer to buy a product or service or to promote the consumer's decision finance loans could be offered. So with the granting of credit acquisition-related goals are connected.

Deliveries on account and payment terms in a time frame which is not too short are essential for building mutual trust.

4 Distribution

The distribution of goods and services requires main decisions on in the trade channel and the corresponding logistics.

Due to the rapid drop in prices, the choice for the distribution channel of ReUse ICT products within the system sales channel should fall on direct sales.

For the "Re-Use services" and service products indirect sales can also be used. This requires marketing agents (including retail, joint venture) who are selected according to the company's needs. Especially here, a qualitative and quantitative selection is made.

4.1 Merchant intermediaries

Within the distribution policy of the ReUse marketing the intermediaries are the companies (ReUse dealers) which are active in the supply chain starting from the previous owner or the repairer to the final consumer.

Here, the organizational structure of the ReUse Computer Association plays a decisive role. All sales agents (ReUse dealers) are integrated in the network. The advantage of this is to purchase larger quantities of goods from the preparer or from the previous owner (bank, insurance company, institution) and distribute these amongst the participants of the network.
As for quality demands, the ReUse Computer Association holds the role of a quality guardian for all goods being marketed under its Quality Label.
This must be made outwardly transparent to the consumer so that the dealer’s competitive advantage is worth the costs of the quality assurance. 

4.2 Sales channels

Cooperation offers numerous chances to prevail against competitors on the market. The expansion of the distribution area plays an important part in the formation of joint ventures and co-operations. [FRS00] 

Whether in Berlin, Hamburg, Munich or Dusseldorf - since city centres present a uniform look of identical chain stores, many urban travellers look around for shopping experiences in the scene of second hand shops. But also in small towns or in rural areas second hand shops are no longer taboo. [KAD11].

Shopping pleasure beyond bulk goods and chain stores should be offered to the customer.

Collaboration with established second hand stores should be envisaged. 

Care should be taken not to evoke a grubby image. Therefore quality goods are part of a retail shop!

Comparable business cultures facilitate cooperation. Possible partners could for example be organic grocery stores, health food stores, green electricity providers, mail order companies for sustainable products or crafts for photovoltaic systems.

Within direct marketing, online distribution is essential today.

The Resource Exchange Platform (RXP), which has been developed during this project, goes far beyond the usual sales platforms (ebay, online shop systems), since it meets the individual needs with regard to its business model and fulfils general requirements for sustainable business transactions.

The current resource exchange platform offers among other things

1. possibilities to store information of inventories (for sales in the future), products for sale, products for rent, enquiries from other users, own demands

2. administration of changes of ownership from one user to another (sold device of the one becomes inventory of the other)

3. upload possibilities of datasheets and manuals

4. upload results of special ICT-quality-test (tool-star)

5. administration of instruments for rent

6. automatically displays matches of offers and enquiries in the dealers dashboard

7. mark products with a „ReUse-association approved“ Logo (only available for members of the ReUse-Computer network Berlin) and generate and printout barcodes (for easy handling and identification)

8. gives information on saved amount of waste, GHG, water-consumption

4.3 Logistics

In relation to transport routes and means of transport the logistics system with ReUse products is significantly affected by the ambition in an "Environmentally friendly product."
Therefore, long transport routes should be avoided (local limit for the market), or environmentally friendly logistics companies should be found as a partner (Messenger
: bike messengers, electric load wheels as an innovative means of transport in the urban transport industry).

Also, the collection of used IT-equipment and the returning of old equipment to ReUse IT companies should be possible with little effort. Ideally, this return should be more comfortable than putting the old device into the waste container or carrying it to a bulky waste collection point. In the best case, the ReUse companies should be able to offer a collection service (Connected Service).

Here again, the range of services of the Resource Exchange Platform (RXP) is a helpful tool to optimize logistics.

For this reason, RXP should be an integral part of the marketing strategy.

5 Market research

Market research has the task to examine the sales and procurement opportunities of a company as well as the influences they are subjected to. The aim for the basis of decision making is always to get relevant, current and market-related information. The research provides vitally important information to many strategic decisions of the company.

Here, present external market studies should be combined with internal surveys that include specific questions. The surveys can be commissioned or provided by the company itself.

5.1 Market analysis for the consumers acceptance of used goods

The core issue for ReUse-companies is the consumer acceptance of used products.



"In 1999, 79.7% of all customers bought second-hand because of the prices. Only 
3.2% of the customers associated ecology. In 2010, still about 70% bought due to 
the price, but one of four customers bought second-hand because of environmental 
reasons. " [KAD12]. 

This realization requires further analysis of the ecological reasons.

5.2 Environmental acceptance

Partly, the findings of the study provide disillusioning results, Typologie der Wünsche [Typology of Wishes] 2012 (TdW)
 showing that 76% of the Germans believe that environmental issues are indifferent or unimportant. (76% do not care about environmental issues). Moreover, a decreasing environmental interest was found.

Only 20% of the survey participants responded to be willing to spend more money on environmentally friendly products.


"Recent events such as Fukushima in the year 2011 had a lower impact respectively 
no impact at all on the environmental consciousness of the Germans. On the 
contrary, some statements in the current survey TdW suggest that there is a 
decrease in environmental awareness: The proportion of people who rely on the 
efficient and environmentally sound management of natural resources has even 
declined since the last survey. (in 2012: 29 percent, in 2011: 32 percent)." [TdW12]
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Figure 1: Enviromental attitude of consumers, 2012 (calculated for 70,33 mio. people in Germany); [TdW12])

[image: image34.emf]Name Gebrauchte Betriebsmittel (used appliances)WARPIT eWeee hikk

Webaddress

Webadress 2

Type Shop (ebay) Portal Portal Portal

Products wooden parts, rests

Services offer help to repair things

mandantory fields no registration neccessary for buyers n.a. - registration from 350 Euro 

Can I enter my own products? Yes, after registration Yes Yes Yes

Use of waste-codes No No No No

Defining local search possible? No Yes No No

Can I enter enquiries? Yes No No Yes

Administration of rental-offers? No No No No

Upload of manuals, datasheets possible? No No No No

Search for offers of a single manufacturer? No Yes No No

Offer limited to special users? No n.a. No No

Printout of ReUse-Label possible? No No No No

Upload of tool-star-quality-test (for IT)? No No No No

What is accessable if I am not registered? Everything everything but "my site"

Export to other portals/sites possible? No No No No

Languages German english German, English German, english, turkish, polish

Costs for registration Provision/sale Yes No No

costs for usage Provision/sale n.a. not available No

Number of categories (March 2012) 5 29 32 5

App available No No No No

Usability good good good good

Information about GHG, Water and waste-savings? No Yes No No

Others

http://gebrauchte-betriebsmittel.com/ http://www.warp-it.co.uk/ http://www.eweee.com/ http://hikk.mixxt.de/
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Figure 2: Customers´ attitudes towards enviromental and resource protection, 2012 (calculated for 70,33 mio. people in Germany); [TdW12])

5.3 Survey

To check the suitability of the developed marketing plan for re-use products and to verify the results from the last survey of young people in 2010, another survey of adults was conducted during the „Lange Nacht der Wissenschaften 2011 [Open Night of Sciences]“ with the following result:

37% had purchasing experience with used computers

51% indicated quality before price as a purchasing criterion

80% take the Quality-Seal into account in the purchase decision

93% do not know ReUse-Computer e.V.

98% own a PC or laptop

Source: random survey of 160 people, tricom

The results underpin the findings of external surveys ([KAD11]), according to which quality criteria influence purchasing decisions.

It is conducive to tailor the marketing activities specially to the ReUse-Quality-Seal.
The promotion of the ReUse-Quality-Seal serves several marketing objectives at the same time: for consumers, ReUse products are visibly differentiated from competing products of the second hand market by means of the seal. The ReUse product itself is considered as a quality product and thereby fills the gap between new and used products. The promotion of the seal leads to more publicity of ReUse Computer.

6 Communication


"Communication Policy covers all measures of planned, conscious composition and 
personal or impersonal communication of information for the purpose of influencing 
knowledge, attitudes, expectations and behaviour of the target groups of the 
company, that eventually has a sustainable influence on the behaviour of the 
recipient." [HOC06]

Common communication tools are:

· Advertising

· Sales promotion (sales area)

· Public Relations (PR)

· Direct Marketing

· Sponsoring

· Exhibition communication

· Events

· Internet / Multimedia

· Employee communication (communication with and between employees)

6.1 Advertising

Advertising is defined as a special form of communication, which aims to influence the communication recipient in a specific way.

The Re-Use company is able to make known its range of services to one or more target groups by appropriate advertising measures. This applies both to gaining new customers and to keeping existing customers.

First, the advertising objectives should be set, matched to the general corporate goals and the target groups. These can be for example:

· introductory advertising

· acquisition of new customers

· maintaining  and securing market share

· announcement of a new product or a new service

· information on new quality criteria

· CSR activities

It is important to note the close relationship between advertising goals, target groups, market area and competition.

The effect of promotional activities is enhanced by the creation of a uniform and attractive appearance (corporate design). This applies in particular to business and sales material, e. g.  by using the ReUse logo the desired brand recognition can be achieved. The actual advertising message should be clear and understandable, in particular to highlight the distribution of the product or service in form of a unique selling point. 

· Advertising budget
Usually, the determination of the advertising budget follows a simple decision rule: Percent of sales method, i.e. 2 to 3 percent of the planned turnover are estimated as advertising costs. 
At the launch, however, this approach is generally not sufficient.

· Advertising plan (media plan)
Promotional measures for advertising materials, cost, timing and use of scattering are planned with the media plan.

· Advertising plan (media plan)

Promotional measures for advertising materials, cost, timing and use of scattering are planned with the media plan.
The main advertising media are inter alia:

1. announcing advertisements 

2. flyers

3. brochures

4. mailings

5. TV and radio spots

6. commercials (YouTube)

7. posters

8. website

9. catalogues

Usually, the means of advertising are offered to the target group by an advertising medium like newspapers and magazines.

Advertising has to be a continuous part of business management and should not be confined to individual measures. The desired advertising success can only be achieved with a continuous use of target group-oriented advertising.

· Advertising success
The effect of advertising carried out should be reviewed by means of economic success or efficiency. Measurement criteria for success are sales, turnover, profits, or even the level of awareness of companies and their services offered.

· Legal Aspects
Also legal aspects must be considered in advertising activities, in particular the legal situation of email and newsletter advertising.

6.2 Promotion

Promotion includes measures that are also suitable for increasing sales profitably. To implement them, ReUse companies can use sales promotion tools that are focused on the marketing agent (partner) or on the consumers (clients). Here are a few examples:

a) marketing agents 

volume-based commission

cooperative advertising

training of retailers

contests of sales

b) consumers 

promotional competitions

service (free check of the customer's computer hardware)

testing period for free

price reduction

6.3 Public Relations 

"Public relations" refer to winning public confidence. The aim is to have a positive influence on public opinion. Ultimately, a corporate image is to be created in order to achieve the real business goals. 

Instruments to this objective are press releases, exhibition days, company magazines, PR ads as well as donations and sponsorship.

As to the measures, it will always be important to raise awareness and interest of the public.

One of the biggest challenges is the authentic presentation of social responsibility efforts of the ReUse-company.

The participation in the VDI guideline 2343 [VDI2343] can be taken as another confidence-building measure. This competence of the ReUse-Computer association, demonstrated by this activity, must be made public. This is a way to establish Re-Use computer to the consumer as an expert in used IT technology.

6.4 Direct marketing

Direct marketing is the most direct way to gain new customers and to establish long-term relationships with existing customers. That is why direct marketing or interactive marketing should not be missing in a contemporary marketing strategy.

In addition to usual direct marketing, which is based on addresses of potential customers, ReUse Computer has the possibility to find the target groups and markets when collecting ReUse goods of individuals and institutions.

6.5 Sponsorship

Companies in various industries are increasingly using sponsorship as a communication tool. 

People, projects, institutions and audio-visual programs are specifically supported in sports and cultural events, as well as in the environmental, social and media sector.

Also own events are initiated to confront participants and spectators with communication intentions of companies.

Events that are in the focus of public interest and therefore find resonance in the media are included in the communication work of enterprises in order to achieve communicative effects.

The following five types of communication strategy can be distinguished: announcement strategy, information strategy, image profiling strategy, strategy to differentiate from competition, strategy for opening up target groups and relationship management strategy. 

Sponsorship is also an excellent strategic tool to integrate its commitment to a sustainable social responsibility into corporate communications.

To demonstrate credibility, especially in social and environmental sponsorship, emphasis also has to be put on the closely related purpose of the ReUse Computer Association, on the ReUse identity, the ReUse philosophy, on the reputation and the ReUse culture. 

The ReUse Computer association has made sporadic sponsorship activities in the field of social sponsoring, which little attention was paid to in the public. The reason for it is that the sponsorship strategy has not been matched to the basic communicative tasks of the ReUse Computer Society.

In the future, it should be analysed which communicative task has to be solved and whether sponsorship can make a contribution to solve the communication problem.

This error, not to control the use of funds as a follow-up, is typical for small and medium enterprises. [HEA07] 
This increasing disregard to make a conscientious postprocessing suggests that a network of communication tools leads to growing difficulties to allocate the determination of success correctly. [SPT08] 

To evaluate the sponsorship of ReUse Computer Society, cost-benefit comparisons within the control of efficiency need to be established, i. e. the costs paid for sponsorship are compared with the benefit achieved thereby. The benefit comprises all services that have been achieved with the sponsorship, such as the number of visitors of events, audience ratings and the coverage of print media.

6.6 Exhibition and trade fair communication

The exhibition and trade fair communication is one of the oldest forms of business communication. In spite of the fast moving Internet age, it has not lost relevance as a communication channel, but does not have the priority for the customers.

Via this communication channel, the direct and personal contact to customers and partners is possible, whereas via Internet, it is only possible to a limited extent.

Previous activities in trade fairs and exhibitions enabled Re-Use computer to enter into discussions with decision-makers and customers directly and interactively. Information on issues and needs of the customers were collected and surveys could be carried out on-site.

Regarding the level of awareness or even increase in turnover, the efficiency of these activities could not be detected so far. There was a lack of a consistent concept. To make things worse, the presence of companies at trade fairs is annually decreasing (cost pressure) and as a result, there is a downward trend in the number of visitors (attractiveness of trade fair). In the future, trade fair and exhibition activities of ReUse Computer companies should be embedded in the marketing concept and linked to other activities visible to the customer (competition, introduction of new services, etc.).

6.7 Events

Event marketing (including live communications, live marketing) signifies the targeted and systematic planning of events (exhibitions, conferences, sales presentations, investor meetings, press conferences, sports and cultural events) as a sales policy instrument or image and opinion forming promotional measure to help enforce the company’s goals and to build up a reputation in the context of marketing communication. 

In addition to the marketing tools, techniques of production from other areas (show, theatre, performance) are applied.
Event marketing addresses to (potential) customers very directly and personally and is a typical below-the-line marketing campaign.

The classical communication tasks of marketing events are: Information, emotion, action and motivation. Only their mixture makes marketing event effective.

Events will trigger product and brand-related emotional impulses and thus actively influence sympathy, attitudes and behaviour patterns of target groups (e.g. stabilization or improvement of the image, stabilization or increase in sales).

Criteria:

1. Events are initiated by the company without selling character

2. Events differ from everyday reality of the target group

3. Events turn advertising messages into experienceable happenings, i. e. staged brand worlds become real

4. Events are focused on target groups and represent a high contact intensity

5. Events are interaction-oriented, customers are actively integrated through the behavioural level

6. Events are part of the concept of integrated business communications (content committed, organizational independently)

Ideas for ReUse Computer:

· PC treatment

· repair day

· art made of computer parts

· historical games

· IT Technology Museum

· workshops: interior workings / to get to know parts

6.8 Internet / Multimedia

Internet marketing (also called online marketing and web marketing) are all marketing activities that can be done with the help of the internet.

A basic requirement is, to design internet presence in a way, that it can establish itself among the flood of websites.

Starting points can offer activities in the field of social media or on YouTube which leads to the website.

Especially with short films on Youtube the enterprise’s own messages can be broadcast quickly within its target group, because this channel has an extremely wide media coverage. The ReUse Computer association is therefore planning to produce a Youtube film series that conveys the ReUse philosophy effectively and appealingly, without “banging the advertising drums” or “pointing a critical finger”.

7 Lobbying

Stakeholders try to take influence on decision-makers in politics and society by a form of representation of interests, called lobbying.

ReUse Computer association influenced a re-use friendly implementation of the EU Waste Framework Directive into national law. In the law in force, re-use is only mentioned in the notes as a possible example of waste prevention measures. The core requirement of the EU Waste Framework Directive, which estimates re-use higher than recycling, has not been fulfilled. Lobbying can be a strong tool, when approaching political parties and thereby contributing to political enforcement of resource efficiency. On the other hand, it must be stated that the potentials to influence political parties is clearly limited, as the topic of re-use did not meet political parties´ interests. The Draft Law was enacted by the Bundestag and Bundesrat on February 8, 2012.

The success of lobbying in the VDI committee was more visible (see ZeroWIN Final Case Study Report document), as recommendations for the re-use of ICT equipment could be fed directly into the guideline. In chapter 7 "ReUse" the conditions are examined under which it makes sense to utilize a product or re-use it. The Directive contains specific instructions that avoid bad investments, especially in small and medium companies and develop new rationalization and investment potential. The Directive clarifies legal, technical, environmental, economic and social aspects of re-use and recycling and clearly defines the minimum standards and the technical terms. [VDI2343]

8 Planning sales and turnover 

The qualified results of the marketing concept are finally quantified for each individual company in the form of a sales and revenue planning.

Here, it is necessary to specify which objectives are to be achieved.

How, when and with what result these targets are reached is dependent on the marketing tool, the time sequence and the quantitative result.

9 Summary

There is no question that ReUse ICT products have a clear advantage with respect to environmental protection and resource conservation. However, environmental benefits alone are not sufficient for economical marketing.

In fact, ReUse ICT products must be embedded in a highly diversified product range of services and products. It's rather a question of whether the consumer's true needs can be primarily satisfied. As a side effect, there may also be an ecological benefit for the consumer and the environment. Consequently, this environmental benefit should also be named.

The blemish of being used only gets in the background by the dealer's competence and the quality of the product.

All known communication tools are suitable to popularize products and services related to Re-Use ICT technology and vice versa to check the consumer's acceptance.

The services offered by the ReUse dealers still has to be adjusted and checked regularly by surveys to identify the consumers' current trends and needs.

Co operations with other dealers are helpful in order to bring ReUse ICT products and services closer to the customer.

In this connection, networks of dealers have the advantage that the range of necessary tasks and requirements can be processed with the help of all members of the network.

In addition, the Resource Exchange Platform offers the opportunity to map all variations from product advertising to sales and marketing online. In particular, the opportunity to adjust offer and demand in advance is essential for a niche market.
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�	Density data: � HYPERLINK "http://www.tischler-olewelzel.de/Holzwerkstoffe/Spanplatten_nach_DIN_EN_13986.pdf"��http://www.tischler-olewelzel.de/Holzwerkstoffe/Spanplatten_nach_DIN_EN_13986.pdf� 


1	Notation of “ReUse” based on the philosophy of the ReUse-Computer e.V. to advance sustainable development.


�	CSR is the conscious striving to bring social and environmental goals in line with economic actions.


�	AfB gemeinnützige GmbH, Essen


�	memo AG, Greußenheim 


�	messenger Transport + Logistik GmbH, Berlin


�	Markt-Media-Studie “Typologie der Wünsche” (TdW) 2012, Institut für Medien- und Konsumentenforschung IMUK GmbH & Co.KG, Basis ca. 20.000 Personen
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