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Retrieval , Re-Use , Recycling Of Information Technology Equipment In Lancashire 
"R3 IT" 

This report covers my final project to complete the study Industrial Engineering and 
Management Science at the Eindhoven University of Technology. The assignment has been 
carried out in the North West of England at the Lancashire Centre of Environmental Excellence for 
Industry. 

The report is for anyone who is interested in the development of a 'best' practice to retrieve, re
use and recycle waste IT-equipment considering environmental sustainability and creation of 
employment. 

In nine months I have learned a great deal about the country, the English, the Scottish, the 
Welsh, that there is a difference, myself and last but not least the world of waste, re-use and 
recycling of waste IT-equipment and (redundant) computers. The most interesting answers were 
given by people dealing with the disposal of computers: "No sorry, we don't produce any waste. 
But what do you do with the computers you don't want? Oh, we dispose of them. Where to? I 
don't know, they disappear! Oh I see, well. ... ?" 

For this incredible and unique opportunity which gave me time to visit The Lakes, Scotland, 
Wales and the Peak District in the weekends and lovely Preston, Manchester, Leeds, Shrewsbury 
and London for my project, I would like to thank the following people: 

David Bowker for his support, trust and flexibility and being probably the best-humoured 
manager to work for. 

Malcolm Brown from MGH Reclaim who always made time for me and spend many hours 
working out the details of the retrieval of equipment; going back in time to retrace the various trips 
made in the last year to collect IT-equipment from all over the UK. 

Maarten Splinter, my Dutch supervisor, for 'teaching' me that your graduation project is the 
'final' project and last chance to investigate your own interests and make mistakes within a 
company before entering the real world. And for his enthusiasm for England and the time besides 
the project. 

Simme Douwe Flapper, my other Dutch supervisor, for all the effort and criticism he put into the 
project, which provided me a lot of work, but was of the utmost importance and value. And not to 
forget the in-depth discussions about my assignment. 

Lorenzo Giusti, my Italian English supervisor from the University of Central Lancashire for his 
support and understanding in such a late stage of the project. 

Dion Williams for reading my report and helping me to make it 'real Cambridge' English. 

Claire Walmsley for her warmth, happiness and understanding of the problems involved with 
graduating and for the comments on the English and structure of my report. Keep on smiling. 

My housemates, Nick, Eliza, Jamie, Rob and Becky for putting up with me when I was 
stressing and for showing me the English and Welsh way of life. 

And most grateful for the support from the Netherlands, especially Carmen Altena, Dirk-Jan 
van Sleeuwen, Erwin den Exter and Esther Meulepas for their help with reading and commenting 
on my report. 

And last but not least for all the support from Tarik from the South of France. 

Marcellien Joosten 
Preston, November 1998 

Thank you all! 
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ABSTRACT 

Investigation into the feasibility of, and the development of, a 'best' practice for the retrieval, re-use 
and recycling of waste information technology equipment from companies in the commercial and 
industrial sectors in the County of Lancashire in terms of (environmental) sustainability. The 
retrieval, re-use and recycling of waste IT-equipment in Lancashire is feasible in terms of supply 
and demand for used IT -equipment. The R3-scheme will begin operation as a pilot project for six 
months in the County to determine the feasibility of full implementation across the County. 
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SAMENVATTING 

Dit is de samenvatting van een afstudeeropdracht aan de T echnische Universiteit Eindhoven. 
De opdracht is uitgevoerd in Engeland, de provincie Lancashire bij het bedrijf Lancashire Centre 
of Environmental Excellence for Industry (LCEEI). LCEEI werkt aan een project, geheten het R3-
project, om verschillende soorten afval in Lancashire in te zamelen, te hergebruiken en te 
recyclen. De doelstelling van dit project is: 

Het verbeteren van milieuduurzaamheid in Lancashire door de inzameling, hergebruik en 
recycling van afval met het creeren van werkgelegenheid. 

De toename van het gebruik van informatie technologie (IT)-apparatuur leidt tot een groei in IT
afval die bijdraagt tot een afnemende stortcapaciteit in Engeland. Deze ontwikkelingen vragen om 
een oplossing. Het R3-project richt zich daarom in eerste instantie op de afvalstroom bestaande 
uit IT-apparatuur. 

Het R3-project is genoemd naar de drie activiteiten, inzameling (Retrieval), hergebruik (Re-use) 
en Recyclen. Deze zijn als volgt gedefinieerd: 

1) lnzameling 
Vervoer van afgestoten IT-produkten van de eindgebruiker en/of van produktieafval en 
afgestoten produkten van de IT-producenten naar verwerkingsbedrijven. Sorteren en 
identificatie vallen hieronder. 

2) Hergebruik 
Het opnieuw gebruiken van oude produkten en/of componenten zonder dat de vorm 
wordt veranderd van de materialen waarvoor testen, reparatie en herbouw plaats kan 
vinden . 

3) Recycling 
De bewerking van de afvalmaterialen exclusief de opwekking van energie. 

De opdracht 

De opdracht valt binnen het R3-project met de volgende doelstelling: 

Onderzoek de haalbaarheid en ontwikke/ een 'best practice' voor inzameling, hergebruik en 
recycling van afgestoten IT-apparatuur in termen van (milieu) duurzaamheid. 

IT-apparatuur valt onder elektronische apparatuur en bestaat uit netwerkservers, (draagbare) 
computers, printers en non-intelligente terminals. 

LCEEI heeft een IT-recycling bedrijf, MGH Reclaim Ltd in Lancashire betrokken bij het R3-
project. Het bedrijf verzamelt elektronische apparatuur voor hergebruik en recycling van bedrijven 
gevestigd in heel Engeland. MGH Reclaim bestaat uit twee verschillende operaties: een voor de 
recycling van afgestoten produkten en een voor het bewerken van produkten en componenten 
voor hergebruik. De produktieprocessen en andere activiteiten van MGH Reclaim zijn binnen het 
kader van de opdracht onderzocht. 

Onderzoeksmethode 

In de uitvoering van de opdracht kunnen twee fasen worden onderscheiden: 

Fase I Orientatie 
Beschrijving van de achtergrond van en de onderzoeksmethode voor de opdracht. 

Fase II Onderzoek naar de huidige situatie, alternatieve mogelijkheden en oplossingen in 
twee delen: 

Deel een: onderzoek naar de haalbaarheid van het R3-project; 
Deel twee: ontwikkeling van een 'best practice' voor het R3-project. 
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Fase I leverde de te onderzoeken aspecten om de doelstelling te bereiken: markten, 
wetgeving, organisatie, technologie, logistiek, informatie, economie en milieu_ De aspecten zijn 
onderzocht als volgt in fase II. 

In deel een is de haalbaarheid geanalyseerd in termen van vraag en aanbod en de invloed van 
wetgeving met betrekking tot (IT-)afval in Engeland en de EU. In deel twee is een analyse 
gemaakt van alternatieve organisatie structuren en potentiele partijen. Dit heeft geresulteerd in 
een organisatiemodel voor het R3-project. De analyse betreft technologische, logistieke, 
informatie, economische en milieu aspecten. 

Deze aspecten zijn onderzocht op strategisch niveau; de operationele consequenties moeten 
in de implementatie van het project uitgewerkt worden. De implementatie valt buiten de scope van 
de opdracht. 

Deel een: markten en wetgeving 

Interviews met managers van MGH Reclaim hebben de marktvraag en de kopers van 
afgestoten IT-apparatuur opgeleverd. Dit zijn de consumenten van het R3-project en de 
gevraagde goederen: 

► produkten en componenten (e.g. computers, printers, floppy en hard drives, etc) 
- onderwijs (scholen) 
- vrijwilligersbranche 
- tussenhandelaren en onderhoudsbedrijven van IT-apparatuur 

► materialen 
- verwerkers van ferro- en non-ferro metalen, plastics en verpakkingsmaterialen; 
- glas van de schermen wordt niet gerecycled en gaat naar de afvalstortplaats met het 

overige afval. 

In Schotland, Yorkshire & Humberside en Londen zijn proefprojecten en enquetes in het kader 
van hergebruik en recycling van elektronische apparatuur uitgevoerd tussen 1995 en 1997. De 
resultaten toonden aan dat er een behoefte bestaat onder bedrijven voor een inzameling, 
hergebruik en recycling service. 

In Lancashire is een enquete uitgevoerd onder negenentwintig bedrijven met meer dan 200 
werknemers: leden van de 'Business Environmental Networks' (BEN) opgezet door LCEEI, 
ziekenhuizen en de provinciale overheid in Lancashire. De BEN-leden zijn bedrijven in de 
industriele en commerciele sectoren. 

De aanbodmarkt voor levering van gebruikte goederen bestaat uit bedrijven die IT-produkten 
gebruiken en IT-producenten die tevens IT-afval produceren. Analyse van de bevindingen van de 
Lancashire enquete, de proefprojecten en MGH Reclaim hebben de volgende routes voor 
verwijdering van IT-apparatuur aangetoond na intern hergebruik en opslag door het bedrijf: 

► personeel, liefdadigheidsorganisaties en scholen 
► onderhoudsbedrijven en IT-leveranciers (leasen) 
► IT-recycling bedrijven 
► oud metaal handelaren 
► afvalverwerkers (stort) 

Twaalf bedrijven uit een totaal van drieentwintig bedrijven die informatie hebben verschaft voor 
de enquete gaven aan dat ze interesse hadden in het R3-project nu of in de nabije toekomst. Het 
soort produkten dat verwacht kan worden van deze gebruikers bestaat uit: PC's, non-intelligente 
terminals, printers en losse PC-onderdelen, zoals toetsenborden en monitoren_ Gebruikers vragen 
om inzameling van goederen op verzoek en een gegarandeerde vernietiging van informatie van 
de PC's. De hoeveelheid afgestoten produkten kan varieren van 400 tot 1.000 kg per 
geenqueteerd bedrijf. 
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De totale verwachte hoeveelheid produkten dat afgestoten wordt per jaar, is geschat op 2.500 
ton door gebruikers in Lancashire op basis van jaarlijkse verkoopcijfers in 1996. De hoeveelheid 
afval dat door gebruikers via afvalverwerkers wordt gestort is 25% van de totale hoeveelheid: 630 
ton per jaar. 

De EU heeft een voorstel ingediend dat dwingt producenten van elektronische en elektrische 
apparatuur hun eindprodukten van de gebruiker in te zamelen en te bewerken voor hergebruik en 
recycling. Er wordt gestreefd naar hergebruik en recycling van minimaal 70% IT-produkten en 
90% monitoren op basis van het gewicht van de totale ingaande stroom vanaf januari 2004. Er 
heerst onzekerheid ender producenten hoe deze doelen behaald moeten worden met betrekking 
tot organisatie, logistiek en financiering. 

Deel twee: organisatie, technologie, logistiek, informatie, economie & milieu aspecten 

LCEEI zal het R3-project faciliteren, dit houdt in het coordineren van activiteiten en 
verantwoordelijkheden onder andere over de fondsen voor het project. De inzameling, hergebruik 
en recycling zal uitbesteed moeten worden. Om tot een 'best practice' organisatiestructuur te 
komen, zijn een liefdadigheidsorganisatie in Londen, een soortgelijk project in Yorkshire en twee 
recycling bedrijven bezocht. Dit heeft geleid tot de volgende organisatiepartners met bijbehorende 
takenverdeling voor het R3-project: 

► Milieuorganisatie & procesbegeleider 
- Aanvrager van financiering voor milieu duurzame projecten 
- Opbouwen van partnerships met gebruikers (aanlevering) en consumenten (vraag) 
- Coordineren van informatie tussen de verschillende partijen 

► Training organisatie 
- Coordinatie en training van mensen die buiten de samenleving zijn geraakt en 

deelnemen in werkgelegenheidprogramma's. 
- Uitvoeren van de activiteiten voor inzameling, hergebruik en recycling . 

► IT-recycling bedrijf 
- Contributie van kennis, ervaring en vaardigheden in de markt en de 

produktieprocessen. 
- Bijdrage in de uitvoering van de activiteiten voor inzameling, hergebruik en recycling . 

Door LCEEI zijn naast MGH Reclaim, hogere beroepsscholen benaderd die ge"interesseerd 
zijn in deelname in het R3-project. De scholen beschikken over werkplaatsen en gereedschap
pen die gebruikt worden voor het geven van opleidingen. De participanten van de werk
gelegenheidsprogramma's worden getraind op de scholen tijdens het daadwerkelijk uitvoeren van 
de activiteiten voor inzameling, hergebruik en recycling. 

lnzameling zou gericht moeten zijn op IT-produkten die momenteel worden gestort door 
bedrijven. Op verzoek van de gebruiker worden goederen opgehaald, in combinatie met distributie 
van bewerkte materialen, produkten en componenten naar de verschillende verwerkingsbedrijven. 

De te verwachten hoeveelheid verzamelde produkten vraagt om een transportcapaciteit van 
gemiddeld 1 ton per ronde of lading per gebruiker. Dit is afhankelijk van het volume. Dit is 
gebaseerd op de eerder vernoemde hoeveelheden verkregen van de enquete en gegevens van 
gebruikers in Lancashire van MGH Reclaim. Een vrachtwagen van 3.5 ton met een maximale 
laadcapaciteit van 1.5 ton is in staat om deze hoeveelheden te vervoeren. In het geval dat 
bedrijven grotere hoeveelheden vervangen zal op basis van deze hoeveelheid aangegeven door 
de gebruiker transport gehuurd moeten worden of in overleg met de gebruiker geregeld worden. 

Minimale inzamelhoeveelheden moeten per ronde ingesteld worden op basis van de 
hoeveelheid per gebruiker of de totale hoeveelheid van gebruikers in hetzelfde district in 
Lancashire. Dit vereist een intensieve planning dat ondersteund moet worden door een 
informatiesysteem. lnformatie zal opgeslagen dienen te worden in een database en communicatie 
tussen de verschillende partijen zal door LCEEI in eerste instantie gecoordineerd worden. 
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De inkomende financiele stromen van het R3-project bestaan uit fondsen en de opbrengsten van 
verkoop van produkten, componenten en materialen. De kosten bestaan uit vervoer en 
afvalverwerking. De scholen en participanten worden gesponsord door de overheid en MGH 
Reclaim wordt eigenaar van de ingezamelde goederen. Op basis van afnemende hoeveelheid 
edelmetalen in IT-apparatuur en de hoeveelheid plastics versterkt door bevindingen van andere 
projecten in Engeland zullen de kosten van het R3-project de baten niet dekken. 

De invloeden van de IT-afvalstroom op het milieu moeten geminimaliseerd worden; activiteiten 
in het R3-project moeten uitgevoerd waar behoefte aan is. Vervoer en bewerking van produkten 
waar geen vraag naar is, is niet duurzaam in de zin van doelloos energiegebruik. 

Conclusies 

1. De inzameling, hergebruik en recycling van IT-afval, het R3-project, van gebruikers in de 
provincie Lancashire is haalbaar in termen van vraag van en aanbod naar gebruikte 
goederen. Dit wordt vergroot door wetgeving. 

2. Het R3-project zal moeten voldoen aan de voorwaarden opgelegd door EU-wetgeving om de 
legale verplichtingen van IT-producenten te kunnen faciliteren. 

3. De cobrdinatie van logistieke activiteiten en het toezicht houden op milieuduurzaamheid van 
het R3-project vereist intensieve planning ondersteund door een informatiesysteem. 

4. Het R3-project is niet economisch zonder steun van fondsen of vergoeding betaalt door de 
gebruikers en IT-producenten voor de dienstverlening. 

5. Het R3-project zal aanvangen als pilot project in Lancashire om de haalbaarheid van volledige 
implementatie te bepalen ondersteund door een initiele gift van £30.000 van LWS 
Environmental Fund. 

Volledige implementatie houdt in rep!icatie van het pilot project met de overdracht van 
bepaa/de activiteiten naar andere hogere beroepsscholen en integratie met andere 
afvalstromen in de provincie. 

6. LCEEI kan als milieuorganisatie het fonds besteden en is verantwoordelijk voor de 
administratie van de sponsoring van het pilot project in lijn met de voorwaarden gesteld door 
het LWS Environmental Fund. 

Aanbevelingen: actieplan 

1. De activiteiten inzameling, hergebruik en recycling van IT-afval zullen uitgevoerd worden 
door: 

een milieuorganisatie 
een locaal IT-recycling bedrijf 
een organisatie die verantwoordelijk is voor de cobrdinatie en training van de 
participanten van de werkgelegenheidsprogramma's. 

2. LCEEI zal verantwoordelijk zijn voor het vastleggen en contracteren van de partnerships. 

3. Partnerships met MGH Reclaim en een hogere beroepsschool moet vastgelegd worden 
voor het pilot project. 

4. De school zal verantwoordelijk zijn voor management en training van de participanten van 
de werkgelegenheidsprogramma's die inzamelen, bewerken voor hergebruik en recyclen. 

5. MGH Reclaim zal verantwoordelijk zijn voor de recycling van IT-apparatuur en bijdragen 
met hun kennis en vaardigheden in de markt en produktieprocessen in de training van 
participanten geplaatst bij de school. 

6. Leden van de BEN's van LCEEI en andere grote bedrijven (meer dan 100 werknemers) in 
Lancashire zullen als partner in het R3-project betrokken moeten worden. 
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7. Kleine bedrijven (minder dan 100 werknemers) in de provincie zullen benaderd warden 
voor het R3-project door marketing en promotie op grote schaal. 

8. Producenten in Groot-Brittannie en IT-bedrijfjes in Lancashire zullen benaderd worden en 
relaties ontwikkeld om de verplichte terugname van producenten te faciliteren. 

9. In de contracten met IT-bedrijven en producenten zullen de verwachte hoeveelheid 
producten die ingezameld, hergebruikt en gerecycled en de bijbehorende kosten van het 
R3-project opgenomen moeten worden. 

10. Centrale leveranciers van IT-apparatuur aan middelbare en lagere scholen in Lancashire 
zullen benaderd worden door de provinciale overheid in Lancashire om een centrale 
inzameling, hergebruik en recycling van afgestoten produkten te waarborgen. 

11 . LCEEI zal produkten en componenten voor hergebruik marketing en promoten aan 
onderhoudsbedrijven, tussenhandelaren, het publiek en de vrijwilligerssector. 

12. De hogere beroepsschool zal een locale oud-metaal handelaar en afvalverwerker moeten 
contracteren en een locale recycler voor verpakkingsmaterialen dichtbij de school. 

13. Centrale inzamelingspunten en bewerkingsfacilititeiten zullen bij de school en MGH 
Reclaim ondergebracht worden. 

14. De bewerkingscapaciteit benodigd voor het pilot project moet geschat worden op basis 
van de te verwachten hoeveelheid ingezamelde IT-apparatuur. 

15. De school zal al de gebruikte goederen inzamelen van gebruikers in Lancashire en 
vervoeren naar de school indien het gaat om produkten en componenten. 

16. LCEEI zal verantwoordelijk zijn voor de cobrdinatie van informatie tussen de verschillende 
partners, gebruikers en consumenten. 

17. lnformatie zal vastgelegd worden over de hoeveelheid en type ingezamelde produkten per 
gebruiker, het gewicht en type van de bewerkte goederen, goederen op voorraad en 
verkocht en aan wie. Deze gegevens moeten opgeslagen worden in een database. 

18. Gebruikers zullen moeten betalen voor het R3-project en de kosten moeten de 
gemiddelde afvalstortkosten van £34 per ton afval niet overschrijden. 

19. Maatregelen moeten ingesteld worden om te zorgen dat het R3-project bijdraagt aan 
milieuduurzaamheid. Activiteiten moeten uitgevoerd op basis van de vraag van klanten en 
optimaal gebruik van capaciteiten. 

20. Een project team dat bestaat uit maximaal vijf mensen van de partnerorganisaties zullen 
een plan moeten opstellen met de operationele details en activiteiten van het pilot project. 

21. Een begroting voor het pilot project van zes maanden moet door het project team 
opgesteld worden. 

22. Het pilot project zal geevalueerd worden na zes maanden en de resultaten zullen bepalen 
of het R3-project volledig ge"i"mplementeerd moet worden. 

23. De volgende problemen kunnen verwacht worden: 

- Desinteresse van gebruikers (niet op de hoogte van het afvalprobleem of huidige 
procedures onbekend bij gebruikers); 

- Nationale contracten gemanaged door hoofdkantoren; 
- Tekort aan motivatie en tijdgebrek van de partners in het project; 
- Tekort aan IT-personeel (trainers en docenten aan de scholen en participanten); 
- Zullen gebruikers betalen voor de dienst verleend door het R3-project? 
- Wat zijn de (bewerkings- en opslag)capaciteiten voor plastics bij verwerkers? 
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CHAPTER O INTRODUCTION 

This report covers the final project by the author undertaking the Industrial Engineering and 
Management Science study at the Eindhoven University of Technology in the Netherlands. 

The assignment was carried out at the Lancashire Centre of Environmental Excellence for 
Industry (LCEEI). The growth of obsolete IT-equipment and the decreasing landfill capacity in the 
UK calls for the development of a solution(s) in terms of re-using and recycling this waste. The 
assignment investigates the retrieval, re-use and recycling of IT-equipment from companies in the 
industrial and commercial sectors in the County of Lancashire. It is part of an umbrella project, 
entitled the R3-scheme, to be developed by LCEEI to retrieve, re-use and recycle various waste 
streams across the County. 

The aim of the assignment is to investigate the feasibility of, and the development of, a 'best 
practice' for the retrieval, re-use and recycling of waste IT- equipment in Lancashire in terms of 
(environmental) sustainability. 

The assignment consists of two phases: 

► Phase I: Orientation 
Chapters 1 and 2 

► Phase II: Research of the current situation, alternatives and solution. 
- Part One: Research of the feasibility of the R3-scheme 

Chapters 3 and 4; 
- Part Two: Research into the development of a 'best' practice for the R3-scheme 

Chapters 5 to 11 

In phase I, an orientation into the assignment is given: Chapter 1 describes the umbrella project 
followed by the definition of the problem and the description of the assignment itself. Chapter 2 
outlines the research method. 

In phase II the feasibility of the R3-scheme is investigated in terms of supply and demand 
markets and legislation. This is Part One, which is covered by Chapter 3: Markets and Chapter 4: 
Legislation. 

Based on the results from the feasibility study the R3-scheme is investigated and developed in 
Part Two. Chapter 5 details the organisational aspects describing the structure, partners and their 
responsibilities for the activities involved in the retrieval , re-use and recycling of IT-equipment. 

Chapter 6 describes the information flows between the partners involved in the R3-scheme and 
information that needs to be registered to monitor and to evaluate the outcomes of the project. 

In chapter 7 the technological aspects with regard to the re-use and recycling of retrieved 
goods are described identifying machines and tools required for the R3-scheme. 

Chapter 8 covers the logistical aspects of the retrieval of redundant goods from the end-user to 
the processing facilities for re-use and recycling and the locations of central collection points and 
processing facilities. 

Chapter 9 analyses and describes the economical aspects with regard to the costs and 
benefits of the R3-scheme. 

Chapter 10 researches the environmental aspects, describing sustainability in qualitative terms 
and impacts on the environment by the R3-scheme. 

The conclusions and recommendations drawn from the research into the feasibility of, and the 
development of a 'best practice' of the R3-scheme for IT-equipment form the end of the 
assignment and this report. They are given in chapter 11. 
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CHAPTER 1 THE ASSIGNMENT 

In this chapter the background to and the reasons for undertaking the assignment are 
outlined. Firstly, the Lancashire Centre of Environmental Excellence for Industry (LCEEI), 
where the assignment was carried out, is described. This is followed by a description of the 
master project to be delivered by LCEEI. Finally, the aims and scope of the assignment as part 
of the master project are outlined. 

1.1. The Lancashire Centre of Environmental Excellence for Industry 

Lancashire County Council (LCC) has, in conjunction with the Lancashire Environmental Action 
Programme (LEAP) [17], established nine Centres of Environmental Excellence in the County, 
providing a base for information, education, awareness-raising programmes and practical action. 
These Centres demonstrate the value and importance of partnership in sustaining and enhancing 
the environment of Lancashire. The Lancashire Centre of Environmental Excellence for Industry 
(LCEEI) is one of these centres. 

In addition, the Centres, and therefore LCEEI , contribute to the achievement of the aims as set 
out in LEAP. This Programme includes measures and actions necessary to achieve sustainable 
development. 

LCEEI was established in 1994 as a non-profit making incorporated company, limited by 
guarantee. The aim of LCEEI is to encourage, assist and support companies in Lancashire to 
improve performance and competitiveness through the adoption of the best environmental 
practice. LCEEI focuses on assisting small and medium sized companies, those employing no 
more than 250 people and are not owned by larger enterprises. 

At present LCEEI employs one manager and two project officers full time. LCEEI also employs 
students working directly within the Centre itself, or placed with local companies on various 
projects. 

1.2. Master project R3 - scheme 

LCEEI is developing a project to increase the retrieval, re-use and recycling of various waste 
types across Lancashire. This project is entitled the R3-scheme2

, referring to the processes 
Retrieval, Re-use and Recycling, which are defined as follows: 

4) Retrieval 
Collection and transport of redundant products from end-users and/or production waste and 
rejected goods from manufacturers to the processing facilities. This includes 
sorting and identification. 

5) Re-use 
Re-application of products and/or components without reprocessing the materials, including 
the following activities: testing, repair and rebuilding [36]. 

6) Recycling 
Reprocessing the waste materials in a production process excluding the generation of 
energy [35]. 

A business plan has been submitted by the manager of the LCEEI which requests funding for 
the R3-scheme [33]. This plan describes the key aim of the R3-scheme as follows: 

To improve environmental sustainability in Lancashire by the Retrieval, Re-use and Recycling 
of wastes with the creation of sustainable employment for the Socially Excludecf. 

- 11 -



Retrieval , Re-Use, Recycling Of Information Technology Equipment In Lancashire 
"R3 IT" 

The project will initially be piloted through focusing on information technology (IT) equipment 
waste streams. Future projects will investigate the feasibility of involving other types of waste such 
as electronic and electrical equipment, textiles, bicycles, plastics, rubber; these will possibly be 
implemented as part of the R3-scheme. 

The Government has established Social Inclusion programmes in the UK and Lancashire 
contributing to sustainable employment for socially excluded people [8]. These programmes 
include the New Deal Programme [5) through the Environmental Task Force (ETF). The ETF
programme consists of a six month work placement for unemployed young adults ( 18 to 24 year 
olds) within companies. 

The objectives are as follows: 

► Investigate and develop systems for the retrieval , re-use and recycling of IT-equipment which 
can be integrated with other waste types; 

► Raise the profile and awareness of environmental and waste management issues amongst 
young people in Lancashire through involving local Colleges of Further Education. 

► Provide opportunity and training for the socially excluded to improve their employment 
prospects. 

The key aims and objectives of the master project are taken into account in the assignment. 
The structure of the master project, including the assignment and future projects, is given in the 
following figure: 

LCEEI: 
Provider of master project 

I 
R3-scheme: 

Improvement of environmental sustainability 
and creation of sustainable employment in 
Lancashire by the retrieval, re-use and 
recycling of waste. 

I 

I I 
Assignment: Future projects: 

Development of a best practice for the Development of retrieval, re-use 
retrieval, re-use and recycling of IT- & recycling schemes for other 
equipment in Lancashire from companies Wast.es or materials in 
in the industrial and commercial sectors Lancashire. 
in terms of environmental sustainability. 

Figure 1-1 : Project structure 

1.3. Problem definition 

The turnover of computers and the number of computers per employee are increasing [16); 
both these factors will contribute to a growth in the number of units of obsolete computers. The 
total waste arising in the UK from electronic and electrical equipment was estimated to be 0.9 
million ton (900 million kg) during 1996 [13]. IT-equipment such as personal computers, which fall 
under electronic equipment, accounted for 125,000 ton (125 million kg) for 1996. When taken 

2 Scheme is 1) a plan, a project, a proposed method of doing something. 
3 Socially excluded are persons, families and/or groups whose resources (material, cultural and social) are so limited as to exclude them 
from the minimum acceptable way of life. 
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together with the remaining landfill capacity, for example which is estimated at 4.5 years at the 
current rate of use for the North West of England [2], this reinforces the need for sustainable 
development. 

Future legislation is taking this into account. The EU is in the process of consultation with 
industry on proposals which prioritise the re-use and recycling of Waste from Electronic and 
Electrical Equipment (WEEE) and puts targets in place to prevent this waste going to landfill (33]. 
The UK supports the directive and future legislation will prevent disposal of electronic and 
electrical equipment, including IT-equipment, to landfill. 

In addition LEAP proposes, in the section headed "Waste Minimisation and Recycling" under 
Measure 107 (17], to "encourage the prevention, minimisation, re-use and recycling of waste by 
industry, commerce and the public". This proposal is included in the development plans for LCEEI 
and therefore is taken into account in the development of the R3-scheme. 

Hence, the waste stream of IT-equipment should be identified, and environmental sustainability 
should be improved through 'best' practices for the retrieval, re-use and recycling of this waste. 

1.4. Assignment description 

This assignment is the masters' thesis by the author and investigates the retrieval, re-use and 
recycling of waste IT-equipment from industry and commerce, as part of the R3-scheme. It 
consists of two parts: the investigation into the feasibility from the point of view of LCEEI and the 
sponsors for the project, LWS Lancashire Environmental Fund (39] , and the development of the 
R3-scheme. 

The aim of this assignment is described as follows: 

To investigate the feasibility of, and the development of, a 'best' practice for the retrieval, re-use 
and recycling of IT- equipment in the County of Lancashire in tenns of (environmental) 
sustainability. , 

Environmental sustainability is based on the definition of sustainable development (the R3-
scheme is developed in terms of environmental sustainability) formulated by the Brundtland 
commission. A sustainable development is a development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs' (1 ]. 

1.5. The Company MGH Reclaim Ltd. 

LCEEI has involved an IT-recycling company, MGH Reclaim Ltd in the R3-scheme. MGH Reclaim 
retrieves, re-uses and recycles electronic equipment4, focusing on IT-equipment. It was 
established in1989. The three businesses are located in Darwen and in Bolton5 [Appendix XVII] 
employing approximately 30 people in total. The organisational structure is given in Appendix IV: 

► MGH Reclaim Ltd in Darwen 
Recycling of redundant equipment 

► Specific Components Ltd in Bolton 
Refurbishment of components for re-use 

► Quality Computers Ltd in Bolton 

The processes of retrieval , re-use and recycling at MGH Reclaim, their competitors, suppliers 
of redundant IT-equipment and customers to buy used products and components for re-use and 
recycled materials for further recycling are analysed and described in the various chapters. 

• IT-equipment and telecommunications equipment, e.g. telephones and fax machines. 
5 Bolton is not located in Lancashire but in Greater Manchester. 
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This assignment focuses on the retrieval of one of the waste streams included in WEEE, 
redundant IT-equipment which is defined as follows [35]: 

► Centralised data processing systems (e.g. servers - small , medium and large systems related 
to capacity); 
- Servers such as mainframes are central computers serving networks. They provide 

additional capacity to the attached users; 
► Personal computing systems (e.g. personal computers, portable computers, dumb terminals 

and printers). 
- Personal Computers (PCs): the casing including components (such as the central 

processing unit, floppy disc, hard drive, compact disc and input devices and output 
devices) and monitor, mouse, cables and keyboard is referred to as a PC-system/ 
configuration. Personal computers are intelligent standalone systems, classified according 
to the type and speed of the Central Processing Unit. The computers range from 286, 386, 
486 to Pentium (586) computers. 

- Dumb terminals consisting of a monitor and keyboard which can only be operated when 
attached to a server. 

The investigation initially focuses on IT-equipment due to the fact that employment 
opportunities for people trained in the field of information technology (rebuilding of computers and 
implementation of software) are expected to be more numerous than those for other types of 
waste. This is exemplified at the IT-recycling company, MGH Reclaim, which has a lack of suitably 
trained and qualified IT-personnel. 

'Best' practice is not rigid. It changes continuously due to changes in attitudes and findings of 
the environment and priorities set by legislation to control the market and technology. 
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CHAPTER 2 RESEARCH METHOD 

Chapter 2 outlines the method employed to develop a 'best' practice for IT-equipment. This 
was developed in two phases. Phase one builds up the framework of the assignment through 
orientation of the background and environment of the assignment. Phase two involves the 
research into current situation and the alternatives and solution for the development of a 'best' 
practice for the retrieval, re-use and recycling of IT-equipment. 

2.1. Method 

The project consisted of two phases which are based on the method developed by Kempen 
and Keizer [14): 

Phase I Orientation 
Resulting in the definition of the problem, description and aims of the assignment 
and the plan of research. This is the framework for the next phase. 

Phase II In-depth research of current situation, alternatives and solution. This phase 
consists of two parts related to the assignment aim: 
► Part One: Investigation of the feasibility of the R3-scheme. 

The current and future developments in the market and legislation regarding 
the retrieval, re-use and recycling in the UK and EU are analysed. This is the 
starting point for the second part of the assignment: 

► Part Two: Development of a 'best' practice for the R3-scheme. 
The organisational, information, technological, logistical, economical and 
environmental impacts are researched. 

The two phases and the related chapters are demonstrated in figure 2 -1 . 

2.2. Orientation 

Phase I builds the project's framework. The steps followed being: 
- external & internal orientation 
- analysis & feedback 
- research plan 

External orientation is carried out through a survey of literature [38) concerning reverse logistics 
of products and future trends. A result of the literature survey was to highlight those aspects which 
need further analysis in developing a 'best' practice for the retrieval, re-use and recycling of IT
equipment. These aspects are [12): 

1. Markets 
2. Legislation 
3. Organisation 
4. Information 
5. Technology 
6. Logistics 
7. Economics 
8. Environment 

Interviews were conducted with persons within LCC, LCEEI and MGH Reclaim. These 
discussions gave insight into the parties involved, their expectations with respect to the R3-
scheme and the current activities for the retrieval , re-use and recycling of IT-equipment in the UK. 
Analysis of the information resulted in the description of the assignment and formulation of the 
plan of research which was fed back to LCC, LCEEI and MGH Reclaim. 
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2.3.Plan of research 

The plan of research includes questions and which information has to be gathered to achieve 
the assignment aim and are related to the aspects identified by the external orientation. The 
assignment consists of two parts: investigation of the feasibility of, and development of, a 'best' 
practice for the R3-scheme. 

In Part One, the feasibility of the R3-scheme is investigated by analysis of the markets and 
legislative aspects. The following questions relate to these: 

1) Market 
- Who are the potential suppliers of redundant IT-equipment? 
- Who are the potential customers of used products and components for re-use and 

recycled materials? 
- How much IT-equipment is disposed of per year by users in Lancashire? How much 

redundant IT-equipment is available for the R3-scheme? 
- What is currently happening in the UK - market with regard to the retrieval, re-use and 

recycling of IT-equipment? 
2) Legislation 

- How does current and future legislation developed by the EU influence the retrieval, re-use 
and recycling of IT-equipment in the UK and Lancashire? 

- What current and future legislation in the UK is there with regard to waste IT-equipment 
and what requirements does the R3-scheme have to comply with? 

In Part Two, the development of a 'best' practice of the R3-scheme, the following questions 
need to be answered: 

3) Organisation 
- Which partners should be involved and who should be responsible for the retrieval, re-use 

and recycling of discarded IT-equipment? 
- What should the organisational structure of the R3-scheme look like? 
- Which relations need to be established with users (supply) and customers (demand) of the 

R3-scheme? 
4) Information aspects 

- What information flows should be in place between the different partners in the R3-
scheme and how should this be structured? 

5) Technological aspects 
- What activities, machines and tools are included in the re-use and recycling of IT

equipment and how should the activities be carried out in the R3-scheme? 
6) Logistical aspects 

- Where should collection points and processing facilities be located? 
- How much capacity is required in terms of collection and transportation facilities? 

7) Economic aspects 
- What costs and benefits are involved with the development of the R3-scheme? 
- What influences the users (supply) of IT-equipment to use the R3-scheme? Should the 

scheme charge the users? 
8) Environmental aspects 

- What is sustainability? 
- Which controls need to be in place to monitor and ensure that the activities within retrieval, 

re-use and recycling are environmentally sustainable? 

The methods chosen to answer the research questions have been the following . 
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Part One 

► Interviews with 
- the director of MGH Reclaim (Darwen site) which gave further insight into the competitors, 

suppliers and customers in the market together with information on the technological 
aspects of re-use and recycling at the company. 

- the manager of a recycling project undertaken in Yorkshire & Humberside County in the 
North East of England [27][Appendix VIII]. 

- managers of IT-recycling companies in Lancashire and Greater Manchester [Appendix 
XIV]. 

► Survey 
- by telephone and face-to-face interviews and through sending out a questionnaire by mail 

or email to companies based in Lanca~hire. 
► Documentation (magazines and reports) 

- on recycling projects and surveys undertaken in London and Scotland [3 & 19). 
- on current and future legislation available at LCEEI and from the UK Government. 

► Workshops and meetings 
- on the future EU Directive on Waste from Electronic and Electrical Equipment organised 

by an IT-recycling company, Logistics Reclaim in Shrewsbury in July 1998 for the 
electronics (re-use and recycling) industry including local authorities and other interested 
parties. 

Part Two 
► Analysis 

- of data from the first part of the assignment (survey, reports, legislation, etc). 
► Interview 

- with a project officer of a charity organisation, Charity Logistics in London who has 
established a project similar to the R3-scheme [Appendix XVI]. 

► Meetings (participation) 
- with directors from MGH Reclaim and manager from LCEEI discussing alternatives for 

their participation, regarding the organisational structure and responsibilities in the R3-
scheme. 

- with directors of MGH Reclaim discussing logistical aspects and economic aspects on the 
retrieval, re-use and recycling of IT-equipment. 

This is the framework for the in-depth research into the current situation of the retrieval, re-use 
and recycling of waste IT-equipment and into the alternatives and solution for the development of 
a 'best' practice for the R3-scheme. 

2.4. In-depth research of the assignment 

In Phase II, Part One, the feasibility of the R3-scheme is investigated in terms of supply and 
demand markets and legislation. The results are the basis for the in-depth research of the second 
part of the assignment: development of the R3-scheme. 

The second part consists of analysis of alternatives, feedback and solution. The different 
partners and their responsibilities are analysed and one alternative organisational structure of the 
R3-scheme including partners and activities has to be decided. This results in a solution which is 
fed back to LCEEI and the other parties. The analysis involves informational, technological, 
logistical , economic and environmental aspects which answer the research questions as 
formulated in the research plan. 

Aspects of the second part of the assignment are looked at from a strategic point of view. The 
operational consequences have to be worked out for the implementation of the project. The 
implementation of the R3-scheme is not within the scope and timetable of the assignment (this is 
the third phase according to the method developed by Kempen & Keizer [14]). 
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CHAPTER 3 THE MARKETS 

Chapter 3 describes the supply and demand markets for used IT-equipment and the current 
players in the retrieval, re-use and recycling of IT-equipment within Lancashire. Visits to 
recycling projects and reports of surveys carried out in the UK, visits to MGH Reclaim and a 
survey amongst Lancashire based companies give insight in these players and current 
procedures. This is followed by an estimation of the amount of redundant IT-equipment 
expected from companies in Lancashire. 

3.1.Marke1s of demand and supply 

The demand and supply markets related to IT-equipment are analysed to investigate the 
feasibility of the R3-scheme. Questions that need answering include the following. Is there a 
demand for IT-re-usables and recyclables and who are the customers to buy them? Is there a 
supply of redundant IT-equipment from companies in Lancashire and which disposal procedures 
do they currently have in place? Are they interested in a service for their redundant IT-equipment 
like the R3-scheme? Who are the competitors to the R3-scheme and what do they currently do? 

The following figure demonstrates the players in the supply and demand market. The users 
and manufacturers of IT-equipment are the suppliers of redundant goods. These goods are 
retrieved, processed for re-use and recycling by companies such as MGH Reclaim and customers 
buy the products, components and materials for re-use and recycling. 

Users & ' 
manufacturers of 
IT- equipment 

Processors of 
Supply of: redundant IT-

used products ~uipme'nt: MGH 
rejected goods & i---~Reclaim; & 
production waste competitors 

Figure 3-1: Supply and demand markets 

Demand for: 
products & 
components for 
re-use & recycled 
materials 

In the following paragraphs the different users, customers, competitors and current procedures 
of handling redundant IT-equipment are identified. First the market demand and its main players 
are described. 

3.2.Market demand 

The market demand consists of customers who are interested in used products and 
components to re-use them or sell them to the public for re-use and companies involved in further 
processing of materials. The players and their current procedures have been identified through 
interviews with staff of MGH Reclaim. The market of demand is described from MGH Reclaim's 
point of view but applies for the R3-scheme. 

The customers in the demand market and which items they are interested in are summarised 
in figure 3-2. 

-18-



Retrieval , Re-Use, Recycling Of Information Technology Equipment In Lancashire 
"R3 IT" 

Redundant IT-equipment ,_.; 
retrieved from users & IT
manufacturer , 

Products: 
PC-systems or separate 
items: monitor, PC-casing 
Printers 

Components: 
Floppy discs 
Hard discs 
Printed circuit boards 
Chips 
Sound cards 
Memory 
Cables, etc. 

Materials: 
- Ferrous & non-ferrous metals 
- Precious metals 
- (Granulated) PCBs 
- Plastics 
- Glass contaminated with lead 

Customers: 
Retailers of IT-equipment 

. Maintenance companies 
Education ·. 
Community sector 

Scrap metal mer 
Jewelle 
Preciou 
Plasftc r; 

Figure 3-2: Customers and products in the demand market 

The figure shows what is generated from redundant IT-equipment retrieved from the users and 
processed at MGH Reclaim. The processed items include used products, components for re-use 
and recycled materials. 

The demand market consists of organisations interested in used products and components for 
re-use and for recycled materials. 

Products are sold for re-use (PCs from 386 onwards) to educational bodies, retailers and 
maintenance companies. Educational bodies are (primary) schools and organisations offering 
training courses; retailers resell used PC-systems, separate items and printers, maintenance 
companies re-use components as service parts for maintenance at their clients. These clients are 
companies which use IT-equipment (users). 

Educational bodies re-use products until end-of-life and thereafter these old and obsolete 
products are disposed of to landfill. Retailers resell used IT-equipment to householders (public) 
who will dispose of it with the general waste, or sell it, or give it away after storing the goods. 
Maintenance companies maintain IT-equipment which is owned by its users; the users are 
responsible for the disposal route. 

The various materials generated from recycling activities at MGH Reclaim are sold or given to 
scrap metal merchants, refiners, jewellers and plastics recyclers. The prices in the market and 
expectations of the demand of each material influence the economic viability of the R3-scheme 
and are as follows: 
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► Ferrous and non-ferrous metals (casings) 
Scrap metal dealers take the ferrous and non-ferrous metals for further processing. Scrap 
metal merchants set the prices according to the market price and the amount, type of 
material and what they have in stock to process. Therefore the price depends on the 
merchant. In addition, the prices for these materials are fluctuating continuously and have 
dropped over the last twelve months, especially the prices for ferrous metals [21]. 

► Precious metals (e.g. in chips and on connectors on edges of PCBs) 
MGH Reclaim themselves recover gold from PCB-edges (precious metal) which is sold to 
jewellers. The price of gold fluctuates with the price on the world market but it is a fixed price 
per jeweller. The amount of gold used on connectors and edges is decreasing; new 
equipment contains a lower amount of precious metals than older equipment, therefore older 
equipment (5-year old servers and 286-machines) contains more materials with a recycling 
value in terms of precious metals. 

► PCBs (e.g. in the casings of servers and PCs and in keyboards) 
MGH Reclaim retrieves PCBs from companies all over the UK. PCBs in keyboards do not 
contain many precious metals and the recycling value is low. Chips and connectors populate 
PCBs for information processing; on the edges of older PCBs within servers and PCs the 
amount of gold is large enough for MGH Reclaim to refine. Gold, silver and palladium in 
other parts of PCBs cannot be recycled by MGH Reclaim. These are granulated and sold. 

► Granulated PCBs 
Precious metals refiners buy granulated PCBs and they recover the precious metals in 
furnaces. This technology requires large volumes [21] and there are only a few refiners in the 
UK and Europe (Belgium and Sweden). 
MGH Reclaim transports their PCB-scrap to a refiner in the USA and Canada, which is 
according to them the most viable route. The total revenues from the refiners depend on the 
market prices of precious metals (gold, silver and palladium) and copper and the amount of 
precious metals in the total load. 

► Plastics (e.g. monitor casing, keyboards, printers) 
MGH Reclaim uses a recycler located in Bury (Greater Manchester) who accepts every type 
of plastic (pure and contaminated) . It is a free service. The recycling company either collects 
plastics or MGH Reclaim deliver them. The company often reaches its full capacity and in 
these cases MGH Reclaim uses another recycler which is based in Darwen. This recycling 
company does not accept every type of plastics and those plastics which are not accepted 
are stockpiled at MGH Reclaim. MGH Reclaim is investigating the recycling of plastics at 
their premises. 

► Glass contaminated with lead (e.g. monitor screen) 
The market for recycling of leaded glass is not as well developed as it is for metals [19]. 
Technology is developed but there are many problems to overcome, mainly in recovering 
the lead from the glass, large volumes and low demand for its recycled products and/or 
materials. At present leaded glass is disposed of to landfill. 

The above shows that there is demand for used products and components and recycled 
materials from redundant IT-equipment; except glass from monitor screens which is disposed of to 
landfill. The retrieval and recycling of glass from screens should be further investigated. 

In addition, the company MGH Reclaim operates a business which makes a profit on the 
retrieval, re-use and recycling of waste IT-equipment retrieved from companies across the UK. 

In the next paragraph recycling projects and companies in the UK which have been visited or 
analysed are described; they identified current procedures related to the handling of waste IT
equipment. 

3.3. Recycling projects in the UK 

For the assignment, two trial projects on the recycling of IT-equipment have been investigated; 
both of them have identified the need for recycling services across the UK [Appendix VIII]. These 
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projects were carried out in Scotland and North East England. In addition a survey was carried out 
in London in 1996. 

In 1996, the Corporation of London [3] undertook a survey of 66 large city institutions that had 
registered under the Duty of Care [4]. A questionnaire was used for the survey [Appendix XII]. The 
following categories of companies were surveyed: banking, insurance, solicitors and accountancy. 
The survey indicates that businesses in the City dispose of 3,000 ton (3 million kg) of WEEE, 
mainly IT related, per year. 

The London survey concluded that there is a need for a collection service and the relevant 
local authority should operate it; the service was never put in place due to lack of subsidy. 

In Scotland, a research and collection project in Edinburgh and Lothian region in 1995 was 
established [19]; this involved free collection of all types of electrical and electronic waste ranging 
in age, size and material from households and industry for a period of 15 months. The trial 
showed that this type of collection service would cost at least £100 per ton (1,000 kg). The project 
was successful in terms of supply of and demand for this type of service. However it was not 
economically viable to collect free of charge, around 25% of the collection material had no value, 
probably due to the inclusion of households and the non-discriminatory nature of the retrieved 
equipment. 

In North East England, Save Waste & Prosper (SWAP) [27] was visited. They have carried out 
a project to retrieve, re-use and recycle IT and telecommunication equipment in 1997. It consisted 
of a survey amongst 200 companies and a six month trial collection service which retrieved, re
used and recycled IT-equipment from companies. 

The survey identified disposal methods used in the last 5 years by companies for computers. 
These are in order of popularity: disposal as waste by waste contractors6

, removal by a supplier or 
lease company and through sales to staff. 25% of the companies disposed of their computers with 
general waste [Appendix VIII]. 

The project retrieved nearly 20 tons of equipment consisting of printers, PCs, fax machines, 
peripherals, etc. 82% of this amount was re-used or recycled, generating revenues of nearly 
£6,000. Companies using the service were charged based on the amount and type of equipment. 

The outcomes of the trial projects and the survey identify a need amongst companies in the 
whole of the UK for the re-use and recycling of their electronic equipment and in particularly for 
their redundant IT-equipment. To investigate if these results are applicable to companies (users 
who supply the R3-scheme with redundant IT-equipment) in Lancashire as well , a survey was 
carried out. The following paragraph describes the players in the supply market as identified by 
the Lancashire survey. 

3.4. Players in the supply market 

To identify the players in the supply market and current procedures a survey amongst 
Lancashire companies in the industrial and commercial sectors was undertaken. The SWAP 
project and London survey have been taken into account in drafting the questionnaire, to check 
findings from the survey and to establish quantities of the various disposal flows. The survey gives 
also insight into the competitors to the R3-scheme; these are organisations who retrieve 
redundant IT-equipment from the end-users. First the survey is described, followed by the analysis 
of findings. 

6 Company who collects waste from industrial and commercial sectors and transports it to landfill. County councils outsource their 
obligation for the retrieval, re-use and/or recycling of household waste to waste contractors in England. 
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3.5. Lancashire survey 

The aim of the survey is to investigate the feasibility of the R3-scheme in terms of supply of 
waste IT-equipment from users in Lancashire and to identify indicators for the development of the 
R3-scheme. Indicators are the volume of IT-equipment currently in use, expected to be disposed 
of per time period, the disposal methods the users (supply of redundant IT-equipment) have in 
place and if there is a need for the R3-scheme. 

Table 3-1 summarises the steps that were followed to carry out the survey. Step Ill : analysis of 
findings is given in the following paragraph. Appendix X includes the contents of the steps given in 
the following table and additional information on which companies involved. 

Step I 
► selecting categories of companies 
► drafting questionnaire 
► testing questionnaire by interviews with companies & formulating final 

questionnaire 
Step II 
► study population definition 
► sample selection 
► retrieval of data by telephone interviews, questionnaires & face to face 

interviews 

analysis of findings from interviews & returned questionnaires 
conclusions 

Table 3-1 : Steps carried out for the survey 

One outcome of the initial interviews for testing the questionnaire was the difficulty experienced 
in gathering information, either the IT-manager was not available or they were unwilling to give 
information. Therefore, another approach was taken. The members of the Business 
Environmental Networks (BENs) were chosen for further investigation for the survey. 

LCEEI has in co-operation with Lancashire County Council (LCC) established Business 
Environmental Networks (BENs) which cover four areas in Lancashire: Fylde Coast, West, Central 
and North Lancashire. Advisory panels direct the BENs and consist of members from local 
industry (manufacturers, banks, universities and hospitals), local authorities and other regulatory 
bodies. Meetings of the Advisory panels are held regularly to keep them informed on projects 
LCEEI is running and to involve them in projects and to exchange information on environmental 
issues. This also includes the development of the R3-scheme. 

The final sample consisted of 22 BEN-members, 4 hospitals and 3 LCC Directorates which 
results in a total of twenty-nine companies [see Appendix X]. 

Out of the twenty-nine companies, six have not returned the questionnaire or provided 
information. 

3.6.Analysis of findings 

The overall interest in a service that would collect redundant IT-equipment from the surveyed 
companies for re-use and recycling is analysed. The results are summarised in Table 3-2. The 
service would be taken care of by the R3-scheme. 

Out of 23 companies who replied 12 were interested in a service now or in the near future. 
Nine companies were not interested or did not require a service. 
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Business category Interest in No interest No answer Total 
service 

Banks -- 1 1 2 
Hospitals 2 2 -- 4 
LCC 3 -- -- 3 
Local authorities 2 3 1 6 
Manufacturers 3 2 2 7 
Public Utilities -- 1 2 3 
Universities 2 - 2 4 
Total 12 9 8 29 

Table 3-2: Interest in service 

Banks (2) 
► They were both not interested; one did not return the questionnaire and expected is that the 

bank has a national waste disposal contract. The other bank was satisfied with the existing 
recycling service arranged nationally by the head office. 

► Satisfied with existing recycling service and national contracts for waste managed by head 
office (1) 

Hospitals (4) 
► Two hospitals were not interested: 

- Satisfied with recycling service and internal re-use. 
- Satisfied with own maintenance and repair facilities; materials and components are 

disposed of with general waste or by scrap metal merchants. 
► The National Health Service (NHS) Trust, a master organisation for hospitals in the UK, has a 

contract with a refurbishing company consisting of one person for all the NHS hospitals in 
Lancashire. Individual hospitals are not obliged by this contract. Staff are not allowed to buy 
equipment from the hospitals, as dictated by the central body of the NHS Trust. 

► Two hospitals were interested: 
- One uses the NHS-refurbishment contract but if this contract becomes unsatisfactory, or 

other services offer more return on investment7, another arrangement would be 
considered. 

- No disposal route available and IT-equipment is stored awaiting disposal: 30 printers, 212 
machines (386-systems) and dumb terminals. Clearances due to the millennium 
compliance were expected this year as well. The hospital has not yet decided what to do 
with its goods. The hospital was not familiar with recycling companies in the area besides 
the NHS Trust contract; they required a service on demand in the local area; Liverpool, 
where the nearest recycling company was found , was considered too far. 

LCC 
► Presently each Directorate of LCC is responsible for the purchase/lease and disposal of IT

equipment. Mainframes which are attached to the Council's network are leased for a period of 
7 to 1 O years. Other leased equipment is taken back by the supplier, which is charged, and 
redundant equipment is stored or scattered through the offices. 

► LCC is looking at what to do with the handling of IT-equipment for the whole Council and to 
establish a corporate policy. This would include libraries, museums and schools in the County. 
There are two main centres that supply IT-equipment to 600 primary schools and higher 
education facilities, excluding universities, in Lancashire. One centre mainly supplies 
equipment for administrative purposes and the other for education. The administrative PCs 
use software that requires more capacity than PCs used for learning. PCs for learning 
purposes vary from the lowest and oldest types up to more developed PCs. Schools and 
libraries dispose of their redundant equipment with the general waste. 

7 Share in the profit made on the re-use and recycling by the recycling company. 
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Local Authorities (6) 
► Three local authorities were not interested whereas they were satisfied with the lease 

agreement or other arrangements and one did not dispose of waste IT-equipment, but if a 
letter proposing the scheme would be sent to the financing director they could consider the 
R3-scheme. 

► There are two local authorities interested in the service. 
- One currently scraps equipment or sells it to staff or brokers interested in redundant IT

equipment. 
- The other authority leases equipment from an IT-supplier, but pays for the removal and is 

considering other arrangements after the contract ends. It also has 10 dumb terminals in 
store waiting for disposal. 

Manufacturing (7) 
► Two companies were not interested: 

- Satisfied with existing recycling service and national contracts for waste managed by head 
office. 

- Outsource supply of IT-equipment and redundant equipment is disposed of with general 
waste to prevent liability problems, to secure information is erased and a lack of storage. 

► Three out of seven manufacturing companies are interested in the service: 
- One company has obsolete equipment in store waiting for disposal. Personal computers 

of 486 and higher generation are returned to the supplier when new equipment is 
delivered. 

- Another company repairs and maintains their equipment themselves and sells PCs to staff 
if anything is not used for repair. The parts and materials that are not re-usable are 
disposed of with the general waste. They were interested in avoiding this disposal route if 
possible by making use of the service. 

- One company was interested but IT-equipment was handled centrally and the head office 
should be contacted for further information. They had had a total clearance two years ago 
and used items were taken back by the IT-supplier. 

Public Utilities (3) 
► Outsourced supply and handling of IT-equipment to another company (3) 
► United Utilities have contracted the supply and disposal of IT-equipment to Vertex. Vertex 

stores equipment until the end user indicates what should be done with the equipment. The 
individual companies within United Utilities are responsible for the disposal route. They expect 
Vertex to handle the disposal without their involvement. Therefore equipment is stored for 
months; Vertex is now establishing a disposal policy and introduction of a charge for storage. 
They are not located in Lancashire; the asset manager who was responsible suggested to 
send a letter to their network manager with details on the R3-scheme. 

Universities (4) 
► Two universities are interested, but already have various procedures in place for handling their 

IT-equipment. 
- One university repairs its computers itself and disposes of the remaining materials and 

parts (e.g. the metal case containing the hardware of the PC). It also gives some 
computers to charity and some PCs are taken back by the supplier. In addition, it has had 
printers in storage for 18 months, which are still waiting for disposal. The university was 
not aware of recycling companies in the area who could dispose of the printers. 
One university has obsolete monitors scattered through the buildings to be disposed of. A 
major clearance of approximately 700 PCs was carried out this year disposing of 486-
computers which were taken back by the supplier. The supplier was contacted and said it 
had received empty PC-casings; the components had been stripped off. The components 
were to be used as service parts; this had been the reason for taking the used PCs back. 

These companies all have more than 200 employees and are expected to be large users of IT
equipment [14]. Twelve of these companies who replied have various disposal routes, but do not 
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have a policy in place for redundant equipment which is not taken back by the supplier or which 
cannot be used after internal repair. They are not aware of the alternatives for their redundant 
products and the easiest disposal route is expected to be to landfill through the general waste. 

At five companies the policy and/or responsible persons for their IT-equipment was not known; 
after contacting the right person was identified and contacted the assumed procedures were not 
undertaken and IT-equipment was either stored or disposed of to landfill. One of these companies 
is British Aerospace, the largest employer in Lancashire [29], and they presently have a policy in 
place to dispose of their IT-equipment to landfill. 

There is a supply of waste IT-equipment and a need for a local scheme in Lancashire providing 
the retrieval, re-use and recycl ing of redundant IT-equipment from companies, the R3-scheme. 

3.6.1. Disposal methods 

The disposal methods used in 3 years from 1995 to1998 are summarised for all companies in 
table 3-3. The companies with redundant IT-goods in store and/or unknown disposal routes are 
also identified and shown in the table. 

Business category Charity General Supplier Recycler Disposal Storage Unknown 
& Staff waste /broker route not 

decided 
yet 

Local authorities 1 3 3 - -- 1 

LCC -- -- 2 1 -- 3 

Hospitals -- 2 -- 1 1 1 

Universities 1 3 1 -- -- 2 

Banking -- -- -- 1 -- --
Manufacturing 1 3 2 1 -- 2 

Public Utilities -- -- -- 1 2 --
I Total 2 11 8 5 3 9 

Table 3-3: Disposal methods 

Companies usually do not have just the one disposal method in place but have several ways of 
dealing with their IT -equipment. Eleven companies disposed of their redundant goods with the 
general waste; this implies that only a part of it goes to landfill. 

Fifteen companies have end-of-life items in store waiting to be disposed of. This IT-equipment 
consists of obsolete items while newer generation computers are returned to the supplier or 
donated to staff and charity. These obsolete items have a recycling value in terms of the amount 
of precious metals and a damaging impact on the environment in terms of lead and tin in PCBs 
and glass and emissions to water (leachate) and air when disposed of to landfill [4]. 

Three large users of IT-equipment do not have a disposal policy in place for any of their 
redundant IT-equipment. 

Due to the small sample and low return of questionnaires and/or information, these outcomes 
are not extrapolated for the County. The SWAP-project [27] identified that 25% of IT-equipment is 
disposed of with general waste. 

Yorkshire & Humberside County, where the project was carried out, resembles Lancashire 
industrially as evidenced by the comparative percentage figures of companies per industrial sector 
[Appendix IX][23]. 

It is assumed that the disposal method depends on the type of industry; the financial sector 
usually sends redundant equipment to a central point for all of their units. For example Midland 
Bank in Yorkshire & Humberside have the same disposal route as Midland Bank in Lancashire. 
This accounts for amongst others, banks, breweries, lawyer firms and other companies who are 
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part of a parent company or a holding. Most central points are in London. Therefore data on 
general waste disposal and other data from the SWAP project are used for the situation in 
Lancashire. 

The results from this survey summarised with the SWAP-project, London survey and MGH 
Reclaim give the following figure of flow of IT-equipment from manufacturers to users to re-users 
and recyclers through the different disposal methods. This demonstrates where redundant goods 
are disposed of in Lancashire and what could be retrieved by the R3-scheme . 

... . .. ............................... .. . . . . . •...........................•........................... , 

Raw materials & 
components 

Legend : 

Disposal of waste 
at landfill 

Players in the mar1<et 

_,. Flow of IT-equipment 

••••• Flow of retrieved, re-used 
& recyded equipment 

_ ♦ Flow of waste from re-use 
& recyding of equipment 

: . : . . 

t 
Products, components to re-
users, retailers & materials to 
recyclers 

..................... 

Figure 3-3: Flow of equipment from users to the different re-users & recyclers 

. . . 

. . . . . . 

Suppliers sell IT-equipment to users, who dispose of their equipment after internal re-use and 
storage to the following organisations: 

► Charity, staff & schools 
- Disposal of IT-equipment with the general waste retrieved by waste contractors. 

► Scrap metal merchants 
- Sales of PCB-scrap and other items to IT-recyclers. 

► IT-recyclers 
- Disposal of waste generated from re-use and recycling with the general waste; 
- Sales of used products and components to re-users and materials to scrap metal 

merchants and other recyclers. 
► Maintenance contractors 

- Maintenance of IT-equipment of clients (users); 
- Sales or disposal to IT-recyclers and scrap metal merchants. 

► Waste contractors 
- Disposal of the general waste including IT-equipment to landfill. 

This shows that after re-use of IT-equipment by charity, staff and schools the potential recycling of 
equipment is lost and instead disposed of to landfill. 
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3.6.2. Type of equipment 

The type of redundant IT-equipment expected to be available for the R3-scheme consists of 
the following : 

► Obsolete equipment consisting of dumb terminals, 286 and 386-machines including 
keyboards, monitors and PC-casings, cables, printers and other peripherals. Companies are 
replacing their dumb terminals with intelligent (standalone) terminals. 

► 486-computers and higher generation systems which are often taken back by the supplier. 
► Servers are usually leased and used for periods of 7 years or more. In case of leasing the 

suppliers take these machines back for recycling or re-use through upgrading [3]. 

3.6.3. Type of recycling service 

All companies want a re-use and recycling service which collects on demand, is reliant and 
efficient. The time between notification and actual collection is negotiable but most required within 
3 working days. The service should secure the disposers' liability for hardware and secure that 
data is erased. 

Five out of twelve companies who were interested in the service were prepared to pay for the 
service as long as it would not exceed the general waste disposal costs. 

3.6.4. Other indicators 

The survey identified that companies are unaware of who is responsible for disposal of 
redundant IT-goods and which current procedures and/or policies are in place and how much IT
equipment is currently in use and/or disposed of in the last three years. If they could identify the 
person responsible for IT-equipment, it was usually someone within the purchasing department or 
the IT-manager. 

The survey raised awareness amongst companies on their redundant IT-equipment and 
highlighted to them the existence of local disposal routes besides landfill. 

Some companies also indicated that they preferred giving equipment to charity organisations 
and schools rather than to profit making organisations. 

Four companies were concerned regarding liability for their equipment after disposing of it to a 
recycling company. They were concerned with being held responsible if problems occurred with 
their equipment at the recycling company. This is discussed in Chapter 6 - section 6.1. 1. 

The expected amounts of IT-equipment cannot be concluded from the results of the survey 
because of the problems experienced in gathering information and securing the return of 
questionnaires. Another approach has been taken and this is described in paragraph 3.3. 

3.7.Flow of redundant IT-equipment 

In figure 3-4 the flow of IT-equipment from users to re-users and/or recyclers and finally to 
landfill is given. This shows that redundant products are disposed of by users either for re-use 
and/or recycling or to landfill. This is demonstrated in the following figure. Based on this figure the 
amount of IT-equipment which could become available for the R3-scheme is estimated. 
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Figure 3-4: Flow of goods for IT-equipment in Lancashire 

Flow O is the flow of IT-equipment produced and distributed to companies in Lancashire from 
manufacturers and suppliers inside and outside Lancashire. 

Flow I consists of the expected amount of IT-equipment per time period which has become 
redundant for the end-user and is stored until a disposal route has been decided. Disposal implies 
re-use and/or recycling or landfill. 

Flow II is the estimated part of the total number of redundant IT-equipment which is disposed of 
to landfill; the end of the life of the product. The Waste Hierarchy, an approach supported by the 
UK Government classifies disposal of redundant equipment to landfill as the least desirable option 
and to be avoided if possible [Appendix V][7]. The focus is on the retrieval of this flow for re-use 
and recycling by the R3-scheme. 

Flow 111 is the expected amount of redundant equipment which is already re-used or recycled 
by organisations described in the previous paragraphs. This is the remaining part of equipment 
that is not disposed of to landfill. 

3. 7 .1. Estimation of amount of IT -equipment 

The data from the Lancashire survey did not result in enough information to extrapolate it for 
the County. Another approach was considered which gives a ballpark figure for the total amount of 
waste disposed of by users and the total amount of waste disposed of to landfill or for re-use and 
recycling. The following limitations and assumptions are made to estimate the amount of disposed 
items in Lancashire. Additional information is given in Appendix XIII. 

Limitations: 
► The Industry Council for Electronic Equipment Recycling (ICER)[13] has estimated the total 

electronic and electrical waste arising for the UK in 1996. This figure is used to estimate the 
amount of redundant IT-equipment in Lancashire. The estimation is used as a ballpark 
figure. 

► ICER has derived these figures from annual product sales in 1996 and a predicted market 
saturation factor per category of electronic equipment. 

► The types of equipment falling under the category of IT-equipment are servers, personal 
computers and workstations8

• 

► The number of disposed printers and portable computers are not included in the estimations; 
annual sales figures were not available from the Office of National Statistics. Therefore, 
these could not be added to complete the estimations for the whole range of IT-equipment. 

8 2) Single-user machines like personal computers, but they have greater power and performance than a PC. 
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► The industry in Lancashire consists of a larger proportion of manufacturing companies 
compared to this proportion for the UK [23 & 29]. The service industry is under represented 
in Lancashire which has a larger amount of PCs per employee [15 & 16]. This implies the 
amounts estimated could be smaller due to this. 

Assumptions: 
► The proportion of employees in UK to the number of employees in Lancashire relates to the 

proportion of waste arising in the County to the total waste arising for the UK. 2.4% (636,000 
employees) of the UK workforce is employed in Lancashire [22]. The number of employees 
are the users within companies of PCs; therefore the number of employees relates to the 
number of PCs in use. 

The following table shows the number of employees for the UK and Lancashire in 1996 and 
the total amount of redundant IT-equipment in the UK and Lancashire for 1996. The data is based 
on figures estimated by ICER. 

1996 UK Lancashire Compared to the UK 
Numberof 26,219,000 636,000 2.4% employed in Lancashire 
employees 
Weight of redundant 105 * 10b kg 0.024 *105 * 10b = 
IT-equipment 2.5 * 106 kg 

(2,500 ton) 
Table 3-4: Number of employees and disposed IT-equipment in UK & Lancashire 1996 

As 2.4% of the UK workforce is employed in Lancashire, the estimated weight of IT-equipment 
disposed of in the County is 2,500 ton (2.5 million kg) per year. 

In table 3-5 the amount of IT-equipment in each stage of its lifecycle is shown. 

Stage in lifecycle Total weight of IT-equipment in kg in 
Lancashire 

I-disposal 2.5 * 10· 
II - landfill 0.25 * 2.5 * 10b = 0.63 * 10° 
Ill - re-use & recycling 2.5 * 10° - 0.6 * 10° = 1.87 * 10b 

Table 3-5: Amount of IT- equipment in Lancashire 

Flow I: 

Flow II: 

The amount of IT-equipment disposed of by companies in the County is estimated to be 
2.5 * 106 kg per year. 

25% of the total expected redundant equipment in Lancashire is disposed of to landfill. 
This is based on the results of the survey as part of the SWAP-project [27]. 

Flow Ill: 
The remaining 75% of the total amount of redundant equipment is disposed of to 
organisations which re-use and/or recycle it. 

The total amount of IT-equipment disposed of in a year is 2.5 * 106 kg; as the total number of 
employees in the County is 636,000 [22] the expected average of disposed IT-equipment is 4 kg 
per employee in a year. For the amount of equipment disposed of to landfill, this results in an 
expected average of 1 kg per employee in a year. These amounts are based on data from 1996, 
the market of IT-equipment is growing [16], therefore these amounts will grow as well. 

The following chapter looks at legislation which sets targets for re-use and recycling of wastes 
including IT-equipment. Legislation creates a need for and enlarges the supply of redundant IT
equipment for the R3-scheme from manufacturers and suppliers of IT-equipment. 
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CHAPTER 4 LEGISLATION 

This chapter first describes legislation concerning waste management in the UK and future 
legislation proposed by the EU; the latter forces manufacturers of electronic and electrical 
equipment to take back their goods from the end-user and ensure the re-use and recycling of it. 
Secondly current legislation is analysed that relates to and influences the re-use and recycling 
of waste from IT-equipment. 

4.1. Waste Management Strategy for England and Wales 

Under section 92 of the Environment Act 1995 [4], the Government is obliged to produce a 
statutory waste strategy. The most recent Consultation Paper for a Waste Strategy for England 
and Wales is "Less Waste, More Value" [8]. The Government's main objective in developing this 
new strategy will be to ensure that waste management in England and Wales plays a full part in 
the search for greater sustainability. Sustainability was defined by the Brundtland Commission as 
development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs' [1]. 

The strategy supports the Waste Hierarchy [Appendix V][8]. The Hierarchy prioritises waste 
management options: 

► reducing the generation of waste (not within the scope of the assignment); 
► re-use of IT related products and components; 
► recycling of materials generated from waste IT-equipment; 
► disposal of waste to landfill. 

The Government considers that this cannot be an absolute guide to the best solution for any 
particular waste stream in all localities. Other considerations must be taken into account; in certain 
cases the Best Practicable Environmental Option (BPEO)[4] for a particular type of waste, or a 
particular area, is lower down the hierarchy. For example the retrieval of one load of PCs from 
Scotland and transported to South England for re-use and/or recycling is not sustainable due to 
the fuel consumption and the various emissions for the transport which do not outweigh the option 
of landfill. 

The strategy will set new targets for the reduction, re-use and recycling of waste; the old targets 
for Controlled wastes can therefore only be taken into account as a guideline. The Government 
aims to meet these targets through the use of landfill tax [Appendix Vl][7] to encourage 
sustainable waste management, by looking at how to improve markets for recycled products and 
through working with industry on producer's responsibility initiatives. 

The legislation forces generators of waste to re-use and recycle their redundant IT-equipment; 
local authorities should comply with this first of all. This enlarges the supply of used items for the 
R3-scheme. Legislation also creates and develops the demand market for recycled materials by 
forcing manufacturers to use recycled materials. 

The following paragraph describes future legislation proposed by the EU which applies 
specifically for electronic equipment including IT-equipment. The proposal will force the retrieval of 
waste from IT -equipment to be re-used and recycled. This would create a need for the R3-scheme 
amongst manufacturers and suppliers of IT-equipment. 

4.2. Future legislation: the EU proposal for 1ake back legislation 

The European Commission is consulting with industry on a Proposal for a Directive on Waste 
from Electrical and Electronic Equipment (WEEE) [35). The second Draft was released in 
September 1998 and at the end of 1998 the final Proposal is likely to be published. 
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This directive sets out measures directed firstly at the prevention of waste from electrical and 
electronic equipment; secondly at the re-use, recycling and other forms of recovery of such wastes 
and thirdly, at minimising the risks and impacts to the environment associated with the treatment 
and disposal of end-of-life electrical and electronic equipment. This is in line with the previously 
mentioned Waste Hierarchy. 

The Directive consists of articles which describe the measures mentioned before. These are 
described related to their effects on the retrieval, re-use and recycling of IT-equipment and 
therefore on the R3-scheme. 

4.2.1. Article 4 Measures to improve recycling 

The Directive sets out measures to improve re-use and recycling through requirements that 
manufacturers minimise the number of different types of plastic used in their products and design 
them with end-of-life issues taken in account. 

This will simplify the recycling of plastics and enlarge the demand for recycled plastics; 
manufacturers of IT-equipment in the UK do not produce new equipment using recycled materials 
because of their quality standards. The EU Directive will force them to do this and the target is that 
the share of recycled plastic in new equipment is at least five percent of the total plastic content by 
January 2004. 

4.2.2. Article 5 Separate collection 

This article describes the retrieval of electrical and electronic equipment from end users. The 
individual Member States have to ensure that producers of electronic and electrical equipment set 
up systems so that last users, holders and distributors can return end-of-life electrical and 
electronic equipment. Producers are responsible for ensuring the availability and balanced 
geographical distribution of the necessary collection and processing facilities to meet this 
obligation. 

In addition, the retrieval of end-of-life electronic equipment is to be carried out in a way that 
ensures the suitability for re-use and recycling of those components or whole appliances which 
might be re-used and/or recycled. 

Manufacturers and suppliers of IT-equipment can outsource the retrieval, re-use and recycling 
of equipment but they are responsible for the existence of such a service and the financing. This 
means that the R3-scheme could be responsible for take back obligation of manufacturers and 
carry out the required services. 

The following questions arise from the proposed legislation and are still not answered: 

► How are manufacturers going to organise the collection of their IT-equipment? What is a 
balanced geographical distribution of collection and processing facilities? 

► Is every manufacturer going to collect its redundant IT-equipment from its users or collection 
points such as the retailer? Is this sustainable in terms of increased transport and moving of 
IT-equipment? 

These questions should be taken into account by the development of the R3-scheme and 
therefore the scheme should involve and develop relations with IT-manufacturers to explore the 
alternatives for taking on their legal obligations. 

The R3-scheme will have to comply with the above mentioned requirements and take into 
account the re-use and recycling targets which manufacturers have to achieve. 
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These targets are as follows by January 2004: 

► A re-use and recycling rate for IT-equipment of a minimum of 70% by weight of the 
appliances. 

► A re-use and recycling rate of component and material for monitors (and televisions, etc) 
which contain a Cathode Ray Tube of a minimum of 90% by weight of the appliances. 

► 5% minimum recycled content for plastics in new electrical and electronic equipment. 
► The measurement of these rates is defined as follows in the Directive: 

The denominator is constituted by the total weight of the materials contained in the appliances 
sent to the recycler (e.g. R3-scheme). This weight is calculated on the basis of the average 
composition of the respective appliances. The numerator is constituted by the weight of the 
materials sent by the recycler to specialised recycling enterprises. 

4.2.3. Time scales 

If the Draft Directive is accepted it will be adopted by the EU in 2001; Member States are 
expected to bring the law into force, and introduce necessary regulations and administrative 
provisions such that compliance with the Directive is achieved within18 months of its adoption. 
Therefore, legislation in the UK can be expected in 2003/2004. Some European countries like 
Germany, Sweden and the Netherlands are ahead of legislation and are already implementing 
take back legislation for electrical and electronic equipment by manufacturers [30). 

4.3.Current legislation 

Current legislation is analysed related to issues of liability and responsibility for IT-waste 
identified. First the Duty of Care is described where after the liability issue identified by the 
Lancashire survey is investigated. 

4.3.1. Duty of Care 

In April 1992 legislation known as the 'Duty of Care' was introduced under the Environmental 
Protection Act 1990, Part II , section 34 [4]. It applies to anyone who imports, produces, transports, 
stores, treats, recycles or disposes of Controlled waste [Appendix V: Waste on Land]. They have 
to ensure that: 

a) waste is kept securely by storing it in a suitable container; 
b) a waste contractor is a registered waste carrier; 
c) transfer of the waste: 

(i) only occurs to an authorised person or for authorised transport (see below) 
(ii) is accompanied by a written description of the waste sufficient to enable others to avoid 

contravention of the Duty of Care. This written description is a contract of the terms of 
transport. 

The following licences need to be obtained to carry and handle waste in compliance with 
legislation [4]: 

a) Waste Management Site Licence under Section 35 of the Environmental Protection Act 1990; 
b) Carriers of Controlled waste under regulation 3 of the Controlled Waste (Registration of 

Carriers and Seizure of Vehicles) Regulations; 
c) Scrap Metal Dealer in accordance with the provisions of Section 1 of the Scrap Metal Dealers 

Act 1964. 

MGH Reclaim is a registered waste carrier and complies with the legal requirements to carry 
and handle waste IT-equipment. There were companies in the survey concerned to be liable for 
problems with their redundant goods at the re-use and recycling facility. For who and when this 
applies is analysed in the following section. 
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4.3.2. Liability 

The Environmental Helpline9 was called for information on the liability of companies for giving 
their IT-goods for re-use and recycling. The Helpline passed the question through to a consultancy 
firm called Tebodin UK Ltd [Appendix VII]. This company came back with the following information 
which is updated with information from Croner's Waste Management [4]. 

Certain carriers are exempt from the requirements to register or to assess licences for waste 
handling [4]. These include charities and voluntary organisations who receive donated IT
equipment, which means the equipment is not classified as Controlled waste and hence does not 
fall within the requirements of the Duty of Care mentioned above. In this case regulations under 
the Consumer Protection Act 1987 need to be complied with [Appendix VII]. 

There are three possible scenarios of what users can do with their redundant goods: 

1. Donation of items to charitable organisations for use by these organisations. The regulations 
of the Consumer Protection Act do not apply; and 

2. Donation of items to charities which resell or donate them to other charities or customers. In 
this scenario the regulations of the Consumer Protection Act may apply since they act, in 
effect, as a 'supplier'; 

3. Discarding items as waste to IT-recyclers (e.g. R3-scheme). Regulations under the Duty of 
Care apply and registration as a waste carrier is required for the IT-recycler, users are not 
liable for problems with their redundant goods. 

This means that if the R3-scheme operates as a registered charity and retrieves equipment 
with no prospect of making a profit from it, donors are responsible for any subsequent problems 
with their products at the recipient company. If the R3-scheme retrieves IT-equipment and regards 
it as waste the user and supplier of redundant goods is not liable anymore for their goods. The 
partner who is responsible for the retrieval, re-use and recycling of waste IT-equipment needs to 
obtain the previous mentioned licenses. 

The survey indicated that some companies were worried about their liability, the R3-scheme 
should avoid the liability issue and operate as a registered waste carrier and handler. 

9 An organisation which gives free, up-tCKlate information to businesses on a wide range of environmental issues, legislation and 
technology. 
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CHAPTER 5 ORGANISATIONAL ASPECTS 

Chapter 5 researches the second part of the assignment: the development of the R3-
scheme. The activities that need to be carried out by the R3-scheme are given and based on 
these potential partners and their responsibilities have been selected. Therefore, types of 
organisations have been researched by visits to other IT-recycling companies in the UK. 
Relations with users, manufacturers and customers and other organisations which need to be 
established for a 'best' practice of the retrieval, re-use and recycling of waste IT-equipment in 
the County of Lancashire is given at the end of the chapter. 

5.1.Research of alternatives 

The R3-scheme will carry out the retrieval, re-use and recycling of redundant IT-equipment in 
the County of Lancashire. LCEEI advises companies on environmental issues and the contacts 
through the networks (BEN) will be used to co-ordinate and develop relations with users and 
manufacturers. In addition LCEEI as an environmental body can request funding for the R3-
scheme [37]. However to operate the project and carry out the retrieval, re-use and recycling other 
companies need to be included. 

The master project aims to increase the opportunities for socially excluded people participating 
in Social Inclusion Programmes. Therefore an organisation needs to be involved for the training 
and co-ordination of the participants. LCEEI has identified and contacted Colleges which are 
Further Education Institutes (FEis) in Lancashire who are interested in participating in the R3-
scheme. These Colleges of Further Education (FE) are educational bodies that provide academic 
courses and vocationa110 training courses. Some Colleges offer courses training people to repair 
and build different types of electronic and electrical products and systems. They have workshops 
and tools which can be used for re-use and recycling of IT-equipment. 

The retrieval, re-use and recycling of IT-equipment demand skills, expertise and liability for the 
handling of waste from IT-equipment and knowledge of the supply and demand markets. For 
example what products and components are required by customers and which items are re
usable or recyclable. 

Production processes and activities undertaken by MGH Reclaim have been analysed and the 
company has been involved as a potential partner. In Lancashire another IT-recycling company 
was visited in the early stages of the assignment, as well as an IT-recycling company in 
Manchester [Appendix XIV]. Both companies were used as comparison and contribute to the 
analysis of strengths and weaknesses of MGH Reclaim which is included in Appendix XV. 

MGH Reclaim is involved in retrieval , re-use and recycling of IT-equipment. They have the 
necessary licenses to comply with legislation. They have the skills and expertise in relation with 
the markets, valuation of redundant equipment (identification). MGH Reclaim has contacts with 
users for supply of and customers for used products and components and recycled materials. 

MGH Reclaim has an existing input of goods from all over the UK and low amounts of 
recyclables retrieved from users in Lancashire will be offset by this existing input (e.g. transport 
and shipping of PCBs to Canada and the U.S.). 

In a later stage of the assignment a charity organisation, Charity Logistics based in London 
was visited; the results are given in Appendix XVI. 

Charity Logistics has established a project, Cybercycle which retrieves and re-uses IT
equipment donated by companies in London. Twenty-five participants per six months from the 
New Deal Environmental Task Force Programme [5] carry out the activities of retrieval, re-use and 
recycling under supervision by five trainers. Personal computers are rebuilt according to the 

10 Relating to the skills needed for a particular occupation, i.e. hairdresser. 
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requirements from customers; these are charity organisations. IT-equipment which cannot be re
used is taken to recycling companies after dismantling. They are on the network of an umbrella 
charity organisation also based in London, Bytes Twice, providing the individual charities 
additional promotion for their activities within the UK. MGH Reclaim should be involved for their 
skills and expertise in the business and for the recycling of materials. The Colleges of Further 
Education (FE) should be involved to train and supervise the participants of the Social Inclusion 
Programmes and to increase the retrieval , re-use and recycling capacity. The organisational 
structure, the partners and their responsibilities are given in the following paragraph. 

5.2. Activities, partners and responsibilities 

The partners who should be involved in the R3-scheme are 

► environmental body, provider of funding - LCEEI 
► local IT-recycling company - MGH Reclaim 
► organisation facilitating the training & co-ordination of participants - Colleges of Further 

Education) 

The R3-scheme will need to recruit users and IT-manufacturers for the supply of redundant 
items as well as customers who demand IT-equipment for re-use and recycling. Partnerships with 
these organisations should be developed. The partners and related responsibilities, activities are 
demonstrated in the following figure. 

LCEEI 

Figure 5-1: Organisation structure relating responsibilities to the partners within the R3-scheme 

LCEEI is the provider of the project from which the core operations will be carried out. The 
manager of LCEEI has submitted a business plan [33], summarised in Appendix Ill, which 
describes, amongst others, the tasks and responsibilities of the various partners. A project team 
consisting of three people will be employed at LCEEI to carry out the responsibilities for the core 
operations; these are the following: 
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► to deliver the project in line with the proposal (the business plan); 
► to ensure monitoring, reporting and administration of funding and progress the criteria required 

by the funding bodies; 
► to recruit organisations and establish partnerships for the supply of redundant IT-equipment; 
► to develop partnerships and agree terms for joint ventures and new businesses; 
► to ensure the promotion and marketing of the project; 
► to develop and manage the Social Inclusion programmes; 

- The New Deal Programme through the Environmental Task Force (ETF)[5] is a Social 
Inclusion Programme which consists of a six month work placement for unemployed 
young adults. 

For the co-ordination and training of the participants Colleges of FE in Lancashire have been 
identified. The Colleges will train the participants of the Social Inclusion programmes and carry out 
the activities included in the retrieval, re-use and recycling of IT-equipment. The College will also 
provide facilities for sales and showroom activities of re-used products. 

MGH Reclaim has offered their facilities, skills and expertise to the R3-scheme as well as 
contribute to the training of the participants. They will be the owner of all retrieved, re-used and 
recycled equipment. MGH Reclaim will be responsible for the recycling of waste IT-equipment 
which cannot be re-used as such or is generated from re-use activities. 

The activities mentioned in figure 5-1 are described in more detail in the following sections. 
Some activities are included with other sections. 

5.2.1. Training and co-ordination 

The co-ordination and training of participants will be sub-contracted to staff at the College of 
FE. The College will bring disabled and/or other unemployed trainees into the scheme on training 
programmes of the type that the College already operates. MGH Reclaim will contribute in the 
training with their expertise on what kind of equipment is re-usable, recyclable and the handling in 
the market of supply and demand with re-users and recyclers and their knowledge of the IT
recycling business. 

5.2.2. Retrieval, re-use and recycling 

LCEEI staff will be responsible for the co-ordination of, and contact with, the users of IT
equipment in the pilot project (users are companies and organisations in the industrial and 
commercial sector who will be recruited by LCEEI). The user will be asked to identify the amount 
and type of redundant IT-equipment it wants to dispose of and this information is passed on to the 
College and MGH Reclaim. 

MGH Reclaim identifies the load at the user before collection from new users and negotiates 
the financial aspects involved with the collection. 

LCEEI will be responsible for the negotiation and development of the partnerships with the 
users. Loads from new users should be identified and combined with collection and delivery of 
recycled materials. Identification of items in the load should be carried out together by the 
participants and a trainer from the College or MGH Reclaim. 

Participants of the Social Inclusion programmes will retrieve, re-use and recycle IT-equipment 
from these organisations. Equipment will be transported to the College where it is sorted and 
segregated into re-usables, recyclables and waste. 

The re-usable items will be tested, repaired and PCs will be rebuilt by the participants. 

The recyclable items will be assessed for components for re-use and dismantled; this 
generates materials and waste. 
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5.2.3. Distribution 

Products for re-use are sold at the College or another location where they need to be 
transported to whereas certain customers collect it directly from the College. Certain customers 
will require installation of the equipment at their premises; in that case the products are delivered 
to the customers. 

Waste is collected by a local waste contractor, who needs to be contracted. The various 
materials are either collected by recyclers or distributed by the participants. 

PCB-scrap will be transported to MGH Reclaim for further processing and/or distribution to the 
U.S.A. and Canada. A local scrap metal merchant should be contracted to collect ferrous metals 
directly from the College; these can be stored in a skip supplied by the merchant. 

5.2.4. Sales & technical support 

From a showroom located within the College or another location, sales of IT-equipment will 
take place. The showroom will employ participants that have been involved and trained on the R3-
scheme and will provide (and charge for) a technical support, maintenance and upgrading service 
to the customers of re-used products. 

LCEEI staff will be responsible for the marketing and promotion of low-cost equipment for re
se; the focus should be on retailers, maintenance companies, education, small companies (less 
than 50 employees), other community organisations and the public (individuals) . From the sales 
showroom the public can directly buy used IT-equipment for re-use. 

5.2.5. Supply of extra stock 

MGH Reclaim will supply IT-equipment retrieved at their premises that can be entered as stock 
for the sales and showroom activities. The College will receive a commission on sales for the 
sales from MGH Reclaim; this is not taken into account. 

5.3.Relation with users 

Relations and partnerships through the Business Environmental Networks of LCEEI and other 
companies in the industrial and commercial sector in Lancashire and LCC should be negotiated 
and established. The terms of the contract involves the collection of IT-equipment, expected 
amount and the collection charge. 

LCC has given their support to the scheme. Their support could include the provision of 
vehicles for the retrieval of equipment within the County; LCC has not yet given approval. They 
are also establishing a corporate policy to re-use and recycle IT-equipment from all their 
establishments. These include four Directorates, libraries, museums and schools in the County. 
LCC has already disposed of equipment to MGH Reclaim. In addition LCC will influence the Local 
Authorities in the County to contribute to the scheme through its policies. 

Two centres supply primary and secondary schools in the County with IT-equipment. These 
centres can be used for the supply of redundant equipment to the scheme, which is recycled, on 
the other hand, they are potential re-users. 

As identified through the survey the BEN-members include large companies which could be 
potential suppliers of equipment. They will be recruited for the R3-scheme through the existing 
networks and partnerships which will be developed in order for them to contribute their IT
equipment to the R3-scheme. 

Besides BEN-members, other large companies (employing more than 100 employees) should 
be recruited as partner for the scheme. 
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Smaller companies (employing less than 100 employees) in the County should be approached 
through marketing and promotion of the R3-scheme. 

5.4.Relations with IT- manufacturers and suppliers 

Chapter 4 described the EU Directive on take back legislation which forces manufacturers of 
IT-equipment to re-use and recycle their products from end-users. 

Original Equipment Manufacturers (OEMs) are not based in Lancashire, but should be 
approached and made aware of future legislation. The R3-scheme in operation is allowed to take 
on their legal obligations. Establishment of the contracts for partnerships will involve retrieved 
amounts and costs for the service provided by the R3-scheme. 

In Lancashire there are many small IT-firms (employing less than 50 people)[28] who for 
example assemble PCs from components. They will also have to comply with take back 
legislation. These companies should also be approached as customer: demand for service parts. 

The R3-scheme needs to comply with take back legislation to be able to take on the obligations 
and achieve the re-use and recycling rates. Negotiations need to be made to determine the 
contracts with these firms and the costs involved. 

5.5. Relation with re-users 

Re-users who purchase equipment through the R3-scheme will receive technical support and can 
have their PCs upgraded. They will be made aware of returning their equipment at the end-of-life 
to the R3-scheme for recycling or if possible upgrading. The R3-scheme will consider a system of 
either leasing the equipment for re-use or charge a deposit for the re-used equipment which is 
paid on return. 

5.6. Pilot project 

The R3-scheme will start operating as a pilot project. The pilot should be carried out for six 
months which is equal to the length of a placement of the participants as part of the Environmental 
Task Force Programme [5]. The LWS Environmental Fund will support the use of an initial grant of 
£30,000 for the pilot project. 

The aim of the project will be to determine the full implementation of the R3-scheme. The full 
implementation includes the replication of the pilot project and transfer of specific activities to other 
Colleges and integration of other wastes into the R3-scheme. 

The pilot project will determine to what extent the number of Colleges of FE and which 
Colleges in Lancashire should be involved in the full implementation of the R3-scheme. 

The feasibility of full implementation R3-scheme will be evaluated in terms of viability (costs 
and benefits), type and amount of redundant IT-equipment retrieved, re-used and recycled, and 
number of participants from the Social Inclusion Programmes. 

The pilot project will provide the information to complement the findings from the assignment as 
well as that the operational details have to be worked out for and during the pilot project. 
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CHAPTER 6 INFORMATION ASPECTS 

This chapter investigates which information will be necessary to operate the R3-scheme. 
LCEEI will be the central co-ordinator of information between the different partners, users and 
customers of the R3-scheme. First the flow of information between the partners in the R3-scheme 
is described. Secondly the ways of information used promote and market the project are 
investigated. The chapter concludes with which information needs to be registered and entered 
into databases. 

6.1. Flow of infonnation in the R3-scheme 

LCEEI will be responsible for co-ordination of information and communication with the partners, 
which should be the College, MGH Reclaim as well as users and customers (users are the 
suppliers of redundant IT-equipment). The customers are buyers of IT-equipment for re-use. 

Informational details concerning the activities of re-use and recycling which are carried out at 
the College and MGH Reclaim are not taken into account. These should be considered in the 
project plan for the pilot. 

Figure 6-1 shows the information flows that will have to be put in place to operate the R3-
scheme. 

Legend: 

Database 
■ users 
■ IT -equipment per 
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ffiataiiase1Contains the weight & type 
1=....__Jof IT- equipment per user: 

■ Retrieved 
■ Re-used 
■ Recycled 
■ Location 
■ On stock 

_____. lnfonnation flows 

Figure 6-1 : Information flows 

6.2. Promotion and marketing 

Database 

LCEEI will promote and market the R3-scheme to users of IT-equipment and to customers who 
are interested in low-cost equipment for re-use. 

The current customers of MGH Reclaim will be identified and approached by MGH Reclaim. In 
addition, the two centres supplying IT-equipment to schools identified by the survey should be 
approached [paragraph 3-6]. 
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Larger users of IT-equipment in Lancashire based on number of employees should be 
approached by mail with a letter explaining what the R3-scheme is, who is involved, what the 
scheme aims to achieve and why (inclusion of socially excluded people and reducing waste IT
equipment going to landfill, legislation, improving sustainability) . In addition they should be 
contacted to discuss the potential partnership. 

The BEN-member will be informed on the further development of the R3-scheme during 
meetings and companies which were identified in the survey who are interested and have 
equipment in store awaiting disposal should be contacted directly. 

A website should be created and leaflets explaining what the R3-scheme is, who to contact 
with, and what type of equipment is retrieved should promote and market the scheme county-wide 
and be sent to users in Lancashire. 

IT-manufacturers and suppliers should be approached by letter and conferences or workshops 
explaining future legislation and that the R3-scheme can facilitate their legal obligations. 

6.3. lnfonnation registration 

LCEEI will co-ordinate the flow of information between the partners and negotiate a collection 
date with the customer. LCEEI will inform by fax or email the College when and where the loads 
have to be collected. Users will be asked to identify the amount and type of IT-equipment to be 
collected; this list will be sent to LCEEI. Staff at LCEEI will have to be trained on what items are re
usable and what items are recyclable in general. 

The actual amount of waste IT-equipment retrieved and the proportions of re-usable and 
recyclable items in the total stream need to be registered by the processing facilities and LCEEI. 
After weighing of retrieved items, the actual amounts need to be fed back to LCEEI. 

This requires intensive planning by LCEEI which should be supported by an information 
system updated with information on the labour, storage and processing capacity at the College 
and MGH Reclaim. 

LCEEI will enter the information on the users, their locations, the type and amount of 
equipment available for the scheme and when it is collected and to which location it is transported 
into a database. This database will need to be created for the R3-scheme. The list received from 
the users will be sent to MGH Reclaim and College; they will have to register this and other 
information on the weight and type of equipment retrieved, available for re-use and recycled, sold 
and/or on stock at their sites. This should be entered into a database. Information will be 
transferred by fax, email and telephone. 

The sales department of MGH Reclaim has a database which maintains the chips on stock; 
they are building a database which records all products and components on stock and the 
demand for products and components. The information from the database should be used to 
identify the demand for IT-equipment that will be communicated to LCEEI and the College. This 
information should be used for the identification of re-usable and recyclable items. 

The database itself can be used for the creation of the databases needed at the College and 
LCEEI. For the R3-scheme a network should be established attaching a database to maintain the 
previously mentioned information. 

The financial information including commission on sales to the College received from MGH 
Reclaim, costs and benefits and the collection charge will have to be taken care of by the 
individual partners related to the created database containing information on the IT-equipment 
retrieved, re-used and recycled. This is beyond the scope of the assignment. 

The pilot project will acquire information which turned out to be missing from the research for 
the assignment and provide indicators for the full implementation of the R3-scheme county-wide. 
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CHAPTER 7 TECHNOLOGICAL ASPECTS 

In this chapter, the processes of the re-use and recycling of waste IT-equipment are 
described in the operation of the R3-scheme. In addition the machines and tools required for 
the processes are identified. This detennines which activities need to be carried out at the 
processing facility and which partner (MGH Reclaim and/or the College of Further Education) 
should be responsible for which activities. The production processes at MGH Reclaim are 
analysed to identify the requirements. 

7.1. Processes of nHJSe 

Figure 7-1 shows the flow of equipment through the processes after collection and transport to 
the processing facility. This will be either MGH Reclaim and/or the College. The processes at 
MGH Reclaim are analysed in order to describe the activities. These determine the machines and 
tools in addition to labour needed for the re-use and recycling of IT-equipment. 

The IT-equipment is transported in vans either in cardboard boxes or in metal boxes on pallets. 
Incoming loads from users will be weighed. The material remains in the boxes until it can be 
sorted. Items are segregated into re-usables and recyclables. Packaging materials such as pallets 
and cardboard are internally re-used unless they are damaged; MGH Reclaim has contracted a 
local cardboard recycler and a pallet recycler. 

Recyclable items consist of servers, dumb terminals and other items which are damaged or not 
required by customers such as 286-computers. Operators sort the re-usable items according to 
brand and type. IT-equipment is tested and non-working products which are required by 
customers because of brand, type or size (e.g. screen size of monitors) are repaired and 
components are replaced with service parts and/or new parts components. Other non-working 
products are assessed for standardised service parts: floppy drives, hard drives, memory cards, 
copper coils from monitors, etc. These of any value are stored until resale or internal re-use. All 
data is erased from the hard drives of PCs. 

PCs are rebuilt according to the requirements of customers. PC-units, printers and monitors 
are then cleaned and stored until resale. 

7.2. Processes of recycling 

Figure 7-2 shows the flow of waste IT-equipment segregated for recycling. Recyclables consist 
of the items as detailed above. 

The recyclable products are dismantled by operators manually generating ferrous and non
ferrous metals from casings of PCs and servers, plastics from printers, keyboards, PC-casings 
and monitor-casings, PCBs and waste. Waste consists of glass from screens, packaging 
materials and office waste. 

Recycling generates dust and dirt whereas the site for testing, repair and rebuilding for re-use 
needs a clean environment. Therefore these two processes need to be undertaken in different 
rooms. 

PCBs are further processed; the edges (connectors) of the boards which are covered with gold 
are cropped off; producing high content precious metals scrap. Cropping is carried out by 
operators using guillotines which cut off the edges. The remaining parts of the boards are graded 
and granulated. Grading is the segregation into high grade scrap and low grade scrap, based on a 
high or low population of chips. 
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The high and low grade PCB waste streams are separately granulated and packed in bags 
ready for shipping to the USA and Canada. PCBs which are dismantled from waste IT-equipment 
at the College, they will be transported to MGH Reclaim who prepares them for further recycling. 

The high content precious metals scrap is refined; the gold is dissolved from the edges using 
an effluent. The gold is further processed in a small oven at MGH Reclaim and then sold to 
jewellers. This should be carried out by MGH Reclaim because of the required volumes; MGH 
Reclaim retrieves different types of products which generate gold and silver11

. 

The used effluents are returned to the supplier. The remaining edges are granulated and 
transported with low grade PCB-scrap to Canada. 

7.3. Machines and tools 

The following machines are used at MGH Reclaim at their premises for the re-use and recycling of 
waste IT-equipment. This summarises the machines required for re-use and recycling of items for 
the R3-scheme. 

► Handling of IT-equipment of loads arriving at the processing facility (College of FE and/or 
MGH Reclaim) 

Forklift truck 
Required for the handling of large sized equipment and loads contained and handled in 
boxes; large items such as mainframes will be collected and transported to MGH Reclaim 
for recycling. The pilot project will have to indicate if a forklift truck is required at the 
Colleges for the handling of equipment. It will depend on amount and type of IT-equipment 
retrieved per user and the total per collection round. 
Balances/scale 
Balances to measure the weight of the treated waste need to be in place by legislation 
[35]. MGH Reclaim does not weigh all the incoming loads currently; during the pilot project 
all retrieved IT-equipment needs to be weighed to provide indicators for the 
implementation of the R3-scheme. 

► Re-use 
- Workbenches and tools 
- Colleges offering courses working with electrical and electronic equipment will have small 

tools and work benches in their workshops which can be used for this purpose. 
- The products and service parts for re-use need to be stored on shelves and/or in 

containers of various sizes dependent on size of the different items. 

► Recycling 
- Granulator 
- Required only for the granulation of PCBs and should therefore be carried out by MGH 

Reclaim. MGH Reclaim retrieves larger amounts of PCBs than is expected from users in 
Lancashire due to their focus on retrieval of PCBs and collections from outside the County. 
The PCBs need to be stored and handled in containers. 

- Guillotine and cutters 
Guillotines and cutters are needed for the different processes and if not available at the 
Colleges, these should be purchased. 

11 This is not taken into account in the assignment and further analysis. 

-42-



Retrieval , Re-Use, Recycling Of Information Technology Equipment In Lancashire 
"R3 IT" 

CHAPTER 8 LOGISTICAL ASPECTS 

In this chapter the logistical aspects for the retrieval, re-use and recycling of redundant IT
equipment are analysed based on information from the Lancashire survey, SWAP-project, IT
waste estimations, MGH Reclaim and IT-recycling companies. 'Best' practice of the retrieval, 
re-use and recycling of waste IT-equipment requires the timely availability of re-usable and 
recyclable goods and removal of waste items which is both cost-effective and environmentally 
sustainable. 

8.1. Reverse flow of goods 

The reverse flow of goods is the movement of redundant IT-equipment from the end-user back 
to the re-users of products, components and recycled materials. It includes the three processes 
included in the R3-scheme: retrieval, re-use and recycling. 

The following figure demonstrates the lifecycle after use of IT-equipment from a logistical point 
of view [12). 

----1 .. Use ____ ~' .... , Retrieval l-----hl~7-:~aste 
Ill 

Legend: 

_,. Flow of IT-equipment 
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Figure 8-1: Flow of IT-equipment in the R3-scheme in Lancashire 
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After the end-user decides to dispose of redundant IT -equipment (flow I) it is either disposed of 
directly or stored awaiting disposal. Flow II is the retrieval of discarded items by the R3-scheme 
whereas flow Ill is items disposed of to landfill with the general waste or retrieval through other 
routes such as IT-suppliers, charities and maintenance contractors. 

After equipment is collected, it is transported to the first processing facility where it is unloaded 
and stored; i.e. retrieval of redundant goods. The retrieved equipment is stored at the processing 
facility until it requires further processing, re-use and recycling. 

8.2. Retrieval 

Retrieval includes all the activities to collect the redundant products from the end user and to 
transport them to the first processor; either the College for re-use and recycling and MGH Reclaim 
for recycling of loads mainly consisting of PCBs. 
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The following questions need to be considered to achieve the timely availability of re-usable 
and recyclable goods as well as the timely removal of waste from the processing facility which is 
both cost-effective and sustainable [12]: 

8.3 What items should be retrieved? 
8.4 Where should collection points be located? 
8.5 When should IT-equipment be retrieved? 
8.6 How much transport and collection capacity is required? 
8. 7 How should equipment be collected, stored and transported? 

These issues are analysed and described in the corresponding paragraphs. 

8.3. What items should be retrieved? 

Figure 8-1 shows the flows of IT-equipment after disposal by the end-user. Flow I is the total 
estimated amount of waste IT-equipment, 2.5 million kg, in1996 in Lancashire [Chapter 3.7]. This 
results in an expected average of 4 kg per employee in Lancashire per year. 

Flow II is the amount of waste IT-equipment retrieved by the R3-scheme; this is part of the 
amount of waste disposed of to landfill by users at present, equivalent to 1 kg per employee per 
year in the County. 

Flow Ill is the remaining amount of waste IT-equipment disposed ofto various alternative 
routes for further re-use and/or recycling. Flow Ill is estimated to be 3 kg per employee excluding 
that part of waste to landfill which is not retrieved by the R3-scheme. 

8.4. Where should collection points be located? 

Figure 8-2 shows Lancashire and its districts with a model superimposed [29][Appendix XVII]. 
It shows MGH Reclaim in Blackburn (Darwen), LCEEI and LCC in Preston and the two potential 
Colleges for the pilot project which are located in West-Lancashire (Skelmersdale) and in East
Lancashire (Accrington). Other Colleges which have been contacted are located in Lancaster and 
Preston. 

The subdivision of Lancashire is based on the concentration of companies and the allocation of 
funding for these designated areas from Managing Agents 12 [33]. Participants are placed at 
companies per area, therefore these five areas are taken into account: Central Lancashire, Fylde 
Coast, North Lancashire, West Lancashire and East Lancashire. 

Retrieval of used items could either be through collection from end-users or delivery by the 
end-users to a central collection point or both. The locations should be based on potential users, 
recyclers and the processing facilities. 

The model gives the estimated amounts of used IT-equipment disposed of per year by users 
per district [Appendix XVIII-table XVIII-I]. These figures are based on the estimations of waste IT
equipment disposed of per employee per year in Lancashire. The total amount of waste IT
equipment is 4 kg/employee per year. 

This shows that the concentration of potential users is in the districts East Lancashire, Preston 
and Fylde Coast. Recyclers for non-ferrous metals are located in Manchester and Liverpool, the 
plastics recycler is based in Bury (Greater Manchester) or when maximum capacity is reached, 
plastics are taken to Darwen (a company who takes non-contaminated plastics, e.g. no screws in 
plastic PC-casings and monitor casings) . 

A cardboard recycler, a pallet recycler, a waste contractor and scrap metal dealer should be 
contracted located in the nearest town or city to the College. MGH Reclaim has a local waste 

12 Organisations and Trusts which manage the recru itment and placements of participants at companies within the ETF option as part of 
the New Deal Programme. 
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contractor who takes care of the ferrous metals and waste; skips 13 are provided which are 
collected and waste is disposed of by the contractor. Pallets and cardboard are collected or 
delivered at recyclers based in Darwen. The non-ferrous metals should be distributed to the 
merchant who pays the highest price per ton material; this depends on the merchant and the 
world market price. 

Waste IT -equipment should be collected on demand from users and delivery of used items by 
the users should be encouraged. All collections should be transported to the College of FE and/or 
MGH Reclaim. PCB-loads should be transported to MGH Reclaim for further processing and 
distribution to the US and Canada. Large items such as mainframes can not be handled by the 
College and should be transported to MGH Reclaim for processing and distribution. 

Users who want to utilise their own transport should be asked to deliver their goods to MGH 
Reclaim or the College dependent on the type of IT-equipment, the available capacity at the 
facility and the location of the user. The College of FE and MGH Reclaim should be the central 
collection points. 

Seven companies included in the Lancashire survey provided information on their expectations 
of the service. The collection of redundant IT- equipment on demand was one issue as well as 
having a negotiable collection time. 

MGH Reclaim collects or arranges the collection from users unless equipment is delivered by 
the users. The percentage of deliveries has been 13% out of the total incoming equipment (22 
deliveries out of a total of 169 loads collected by and delivered to MGH Reclaim from January until 
June 1998 from users located across the UK). 

IT-recycling companies in the UK collect IT-goods from the users, the SWAP survey and 
project indicated that collection should be on demand. The R3-scheme should offer a service 
competitive with other companies and waste contractors. This should avoid users contracting IT
recyclers outside Lancashire or disposal of their goods with the general waste. 

8.4.1. Transport and collection routes 

Routes should be variable implying that collections will be made after notification of the user. 
Collection of used items should be combined with the delivery of recycled materials for further 
recycling and/or transport of recyclables (e.g. PCBs) to MGH Reclaim if at all possible. The 
movements of vehicles should be minimised in terms of amount of weight per distance in kg per 
km. Transport capacity should be fully utilised to achieve environmental sustainability and cost
effectiveness (£ per kgkm). 

8.4.2. Locations of retrieval and processing 

There are two Colleges (Accrington and Skelmersdale) which have been identified to be 
involved in the pilot project. From a logistics point of view the College in Skelmersdale should be 
chosen as collection point and processing facility due to its location [see figure 8-2]. It is located 
near the motorway (M6) going South to Manchester and Liverpool and North to Preston. 
Moreover Skelmersdale College is based in a different district than MGH Reclaim whereas 
Accrington College is also located in East-Lancashire. 

8.5. When should IT -equipment be retrieved? 

Companies who participated in the survey required collection of IT-equipment on demand 
within 3 working days from their premises. Exact collection times will be negotiated with LCEEI 
and users based on the amount and volume of the load per user and the total amount to be 
collected from all users in the same district. This means that collection rounds will be undertaken 

13 Containers of 14 m3 
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when the total amount reaches the full capacity of the truck. Therefore the volume needs to be 
estimated by the user; for example a mainframe can have a volume of 1.8 m3 (comparable with a 
large refrigerator) . 

The following paragraph investigates the capacities for transport and collection. 

8.6.How much transport and collection capacity is required? 

The pilot project will demonstrate how much equipment will be retrieved from users in the 
County which will indicate the required capacities for transport, and collection and processing. 

An estimation of capacities is made based on the theoretically estimated amount of items 
available from users [see chapter 3) updated with loads collected by MGH Reclaim from their 
Lancashire users and the results from the Lancashire survey. Transport is described based on 
analysis at MGH Reclaim; the transport costs for the different alternatives is given considering a 
participant from the Social Inclusion Programmes as driver. 

The costs will depend if the College and/or LCC have transport available for the pilot project 
(otherwise vehicles need to be rented, invested or used from MGH Reclaim). 

The following transport alternatives are analysed based on information provided by MGH 
Reclaim: 

1) Van of 3.5 ton (MGH Reclaim owns two vans: Astra and Mercedes) 
- A maximum transport capacity of up to1,500 kg (1.5 ton) or 2 metal boxes of 1.3 m3 each; 
- Loads collected by MGH Reclaim consisted of PCs of up to 600 kg and PCBs up to 1,300 

kg during January until June 1998 [see Appendix XIX]. 
- Costs for the pilot project will include the running costs (tyres, maintenance and fuel 

consumption which depends on distance - £0.531 per litre for diesel per July 1998) and 
standing costs (depreciation, insurance & VED). 

- Total costs for vans of 3.5 tons are £0.295 per mile= 0.217/1 .609 per km = £0.135 per km 
based on a mileage of 40,000 miles per year (25,000 km) [these data are received from 
FTA Cost Information Service by fax, see Appendix XX]. 

2) Box van of 7.5 tons 
- A maximum transport capacity of 3,500 kg (3.5 tons) or 10 metal boxes. 
- Loads collected and transported by MGH Reclaim during the first six months of 1998, 

consisting of PCBs, PCs and mainframes from a minimum of 1,000 kg to a maximum of 
3,500 kg per collection from users across the UK. 

- Costs for the pilot project: £54.40 per rental day (500 - 600 km) [information provided by 
MGH Reclaim]. 

3) Contracted to a transport company (40 ft truck) 
- A maximum transport capacity of 8 wooden pallets or 42 metal boxes. 

Collection of PCBs, PCs and mainframes from OEMs, scrap metal merchants and 
transport of PCB-scrap to Liverpool for shipping to U.S.A. and Canada for January until 
June 1998. Minimum collection amounts were 1,000 kg (2 out of 22 collections) and 
maximum amounts were up to 10,000 kg. 
Costs: depends on distance, e.g. £240 - £300 for 800 km [information provided by MGH 
Reclaim from collections over the UK consisting of the mentioned distances and costs]. 
This transport is expected not to be required for Lancashire based on the expected 
amount per user and distance from processing facility to user. Therefore, this option is not 
taken into account. 

MGH Reclaim has collected 300 - 500 kg per load on average and total weight of loads per 
user varied from 500 - 1.600 kg for the period analysed (January until June 1998). These data are 
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from users in Lancashire [see Appendix XIX]. Collection was carried out with one of the two 3.5 
ton vans. The users of MGH Reclaim are companies who employ 100 - 1,000 people. Some of 
them are regular customers; others have used the company on one occasion. In the Lancashire 
survey, companies provided information on the amount of IT-equipment they had in store awaiting 
disposal. These amounts varied between 400-1,000 kg in weight of IT-equipment based on the 
number of items. 

Therefore a 3.5 ton van with a maximum capacity of 1,500 kg is sufficient for the collection of 
redundant goods from users in Lancashire for the pilot project. Collection should be made when 
an individual load is of a minimum of 1,000- 1,500 kg or when there is enough equipment (1 ,000 
- 1,500 kg) from the total users in the same area and/or when materials need to be delivered for 
further recycling (materials fill up the capacity of the van) . 

This is based on that full capacity in terms of volume/amount per km (m3/kg per km) is more 
economically as environmentally sustainable than half-capacity collections (related to fuel 
consumption - energy, which is not fully utilised). These minimum amounts should be monitored 
to ensure collections are not made for partly empty collections. 

LCEEI will be responsible for the planning of collections and delivery of materials. The planning 
of these collections in combination with delivery and assessment of IT-equipment needs to be 
refined during the pilot project. 

In case of a total clearcut (e.g. Blackpool Victoria Hospital has 212 PCs, 30 printers and dumb 
terminals on stock waiting for disposal, a total of approximately 6,500 kg) a 7.5 ton box van needs 
to be rented and/or delivery by the user needs to be negotiated. 

The concentration of users is in East-Lancashire, West-Lancashire, Fylde Coast and Central
Lancashire. These users are located within 200 km of the processing facilities. 

The van would cost on average collection rides per day: 300 km * £0.135 per km = £40.46 for 
collection of 1,500 kg (assumption full load of different users). This would be the most cost
effective transport for the pilot project and in case of major clearances a larger vehicle should be 
rented or negotiated with the user. 

8.7.Howshould equipment be collected, transported and stored? 

Waste IT -equipment will be collected in combination with deliveries of materials either to MGH 
Reclaim or to recyclers for further processing (e.g. non-ferrous metals) and/or identification of the 
loads at a new user. As mentioned previously this requires planning by LCEEI and this should be 
supported by an information system updated with information on the labour, transport, storage and 
processing capacity at the College. 

Waste IT -equipment should be transported and handled with care especially the re-usable 
items. Therefore, small items such as components need to be handled in a metal or plastic box. 
Larger items, e.g. monitors, PC-casings and printers can be collected and transported without a 
metal box but softer materials or cardboard should be put between the items to avoid damage 
during transport, especially monitors due to breaking of the glass screen. 

8.8.Logistical aspec1s concerning re-use & recycling 

The logistical aspects concerning the re-use and recycling of waste IT-equipment are partly 
covered in the previous paragraphs. The locations of the processing facilities have been identified: 
MGH Reclaim and either Skelmersdale College or Accrington College. 

The logistical aspects concerning what items are for re-use and what items are for recycling is 
based on the expected demand and requirements by customers. Only items which have a 
demand or are expected to be re-used either as service part or product should be tested, repaired 
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and rebuilt. Therefore participants need to be trained by MGH Reclaim to identify the items for re
use and for recycling. 

The capacities of stock (storage of redundant IT-equipment and re-usable and recyclable 
items), throughput and sequence of items through the production processes will depend on the 
supply of used goods, their re-usability and the customer requirements (with regard to delivery 
time, type and number of e.g. PCs). 

These will result from further investigation of the College's capacity, available storage and 
workshop space. For full implementation of the R3-scheme the findings of the pilot project will 
complement the findings and analysis on the capacities of storage, processing and distribution. 
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CHAPTER 9 ECONOMIC ASPECTS 

This chapter investigates the economic aspects involved in the retrieval, re-use and recycling of 
IT-equipment by participants in the R3-scheme. The additional costs and benefits to the 
development of the R3-scheme are described including who should be responsible for the costs of 
the retrieval, re-use and recycling of IT-waste. Therefore the waste disposal costs in the UK are 
analysed and the different collection rates used by MGH Reclaim and players in the market are 
described. This results in a proposal for the collection fee for the pilot project. 

9.1.Costs and benefits 

The costs and benefits and the related economic flows which can be expected from the 
retrieval, re-use and recycling of IT-equipment to the R3-scheme are analysed in this paragraph. 
This analysis gives insight in the expected financial flows which provides indicators for who should 
bear the costs of the R3-scheme. In the following figure the flows are summarised for the pilot 
project demonstrating the sources of income from funding and for the retrieval , re-use and 
recycling the costs and benefits. 

Revenues/income 
Expenditures R3-scheme ■ LWS Environmental 
Pilot project for 6 .... LCEEI .... Fund 
months ""II MGH Reclaim ""II 

■ TCS 
College of FE ■ Social Inclusion grants 

lcosts I IBenefits I 
■ Collection/transport ■ Contribution of vehicles .... Retrieval ~ or delivery of used IT-■ Vehicles ""I ""' equipment by users 

■ Service charge 

■ Resale of 

Re-use 
■ products (PC-systems, .... 

separate items, printers) ""II ..... 
components ( service .... ■ 

■ Waste parts) 
■ Glass 
■ Office waste ■ Sales of materials 
■ Other Recycling ■ Ferrous metals .... 

""' ~ ■ Non-ferrous metals 
""' Precious metals ■ 

■ Plastics 
■ PCB-scrap 

Figure 9-1 : Economic flows in the R3-scheme 

LCEEI will receive initial funding of £30,000 from LWS Lancashire Environmental Fund as part 
of the Landfill Tax Credit Scheme (L TCS) to undertake the pilot project [33][see Appendix Ill]. 

The total sources of funding available for LCEEI, the College and the participants are from the 
LWS Environmental Fund, Social Inclusion Programmes (grants per participant for placement) 
and Teaching Company Scheme (TCS) [5, 6, 33 & 39]. 

In Appendix Ill, the Project Funding is included from the business plan submitted by the 
manager of LCEEI. It gives detailed information on the income streams and the expenditures for 
the core operations, the participants and the Colleges on an annual basis. This does not reflect 
the expenditures for the pilot project, whereas these figures are for a year and based on 
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implementation of the R3-scheme across the County. A detailed balance of expenditures and 
revenues should be made for the pilot project. 

The College will use its premises including workshops and tools for the re-use and recycling 
activities which are supported by the TCS and other facilities. The participants of the Social 
Inclusion Programmes receive a grant from the Government during their placement; this grant 
consists of the unemployment benefit per month with an additional amount on top to encourage 
the participation by unemployed youngsters. 

MGH Reclaim has an existing business which carries out the re-use and recycling of electronic 
equipment from users all over the UK. The input flow of goods will add to their business. In 
addition, most activities during the pilot project will be carried out by the participants based at the 
College of FE. 

The Lancashire survey and trial projects [3, 19 & 27] described previously in this report 
indicated that a collection charge for the scheme should not exceed existing waste disposal costs. 
In the following paragraph the costs of waste disposal are analysed, followed by discussion of the 
collection fee. 

9.2. Disposal costs in the UK 

For users of IT-equipment there are two options for disposal of their redundant goods: 

► by waste contractors to landfill; 
► by organisations who re-use and/or recycle waste IT-equipment. 

These two options are described for the costs involved in the following sections. 

9.2.1. General waste disposal costs 

The Lancashire survey and SWAP project identified that companies were prepared to pay for a 
collection service provided it would not exceed the waste disposal cost. Since 1996 costs for 
waste disposal through landfill is subject to tax. The landfill tax has been added to make disposers 
aware of environmental costs (damaging the environment through leachate and air emissions and 
occupation of space which could be used for a different purpose). 

In April 1999 the tax will be increased (by £3 to £10 per ton). The landfill tax is paid to the 
landfill operator. The tax can partly be used for funding projects which contribute to environmental 
sustainability [see Appendix VI][39]. This is the Landfill Tax Credit Scheme (L TCS) as mentioned 
previously. 

The following table gives the costs for waste disposal and total waste generated at MGH 
Reclaim (Darwen) in the period from April until June 1998. Waste is disposed of in a skip of 14 m3 

and collected when full by a local waste contractor. The contractor charges per skip collected. 

period Landfill tax Total waste Costs per Total waste Average disposal 
in ton skip of 14 m3 costs costs incl. VAT 

1998 £7 per ton £52.50 
April-June £126.42 18.06 8Ioads £563.74 £31 perton 
'98 (£0.031 per kg) 
April '99 £10 per ton 18.06 £52.50 £617.92 
A-fter April '99 £34 per ton 

(£0.034 per kg) 

Table 9-1: General waste disposal costs 

The table shows that the waste disposal costs are £31 per ton on average currently; from April 
1999 onwards the costs will be £34 per ton. The latter costs are used whereas the pilot project is 
likely to start operation after April 1999. 
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These costs cover the following service provided by waste contractors: 

□ provision of skip for storage of waste until collection; 
□ collection of waste; 
□ disposal to landfill, no re-use and/or recycling and guaranteed destruction of IT

equipment. 

9.2.2. Disposal costs for retrieval, re-use and recycling of IT -equipment 

The disposal costs for the various disposal routes, other than landfill are described from the 
user's point of view. The R3-scheme should offer the same service as other recycling companies 
as well as waste contractors. 

The disposal costs for retrieval, re-use and recycling alternatives are: 

► Giving the user money in return, dependent on the amount, age and type of the used goods 
(brokers, IT-recycling companies, scrap metal dealers); 

► A donation of goods with no direct charge (charities, schools, staff); 
► A charge by the IT-supplier; LCC and two local authorities pay their supplier for collection of 

leased IT-equipment [see Chapter 3]. 

MGH Reclaim has alternative collection rates for their users; they apply for other IT-recycling 
companies and scrap metal merchants as well. In table 9.2 the number of collections from users 
all over the UK is given including Lancashire users and the collections for Lancashire. 

Type of collection Number of % Number of % 
charge collections from Lancashire 
January - June 1998 users in the UK collections 
free collections 32 21 14 74 
cash paid 3 2 0 0 
investment on return 113 76 5 26 
unknown 1 0.7 
Total collections 149 100 19 100 

Table 9-2: Collection charge by MGH Reclaim 

1) Free collection; 
- Collections consisting of PC-related items and printers, were collected free of charge from 

Lancashire users (74%); total collections from UK-users give a lower percentage (21%). 
2) "Investment on return" is the term MGH Reclaim uses which refers to loads collected from 

users who are paid a percentage of the profit made on their equipment; 
- The user receives a percentage if MGH Reclaim makes a profit on the user's equipment. 
- Five loads consisting of PCBs from scrap metal yards (26%) in Lancashire were given 

investment on return; the number of loads from UK-users requiring investment on return is 
much higher (76%). 

3) The IT-equipment disposed of by the user is identified and valued by MGH Reclaim and the 
negotiated price is paid directly; 
- Lancashire users did not require this type of 'charge' and only three loads were paid 

directly to users in the UK. 
4) Collection is charged; 

- MGH Reclaim has not charged their users yet to build up relations for loads which were a 
cost rather than a benefit due to the amount of plastics which either is a free service or is a 
cost if disposed of to landfill (the plastics recycler in Bury has been used since August 
1998). 

- According to MGH Reclaim the amount of equipment containing plastics (empty PC
casings, monitors, keyboards, printers, etc which are damaged or do not comply with 
requirements for re-use are a cost. The collection of old monitors are charged, £3 per 
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monitor for disposal by waste contractors and some IT-recycling companies according to 
MGH Reclaim. 

The Lancashire survey indicated companies were prepared to pay provided it would not 
exceed waste disposal costs. Four companies who were interested expected the service would 
pay them for their goods; after an explanation was given to the responsible person that equipment 
such as 286-computers, monitors and keyboards do not create revenues which offset the costs of 
collection due to the low amount of re-usable components and low value recyclable materials, 
they considered paying for the service. Three companies who were not interested, identified they 
would use the scheme only if they were paid for their goods (investment on return). 

The project in Scotland [19] collected WEEE, free of charge, ranging in age, size and material 
from households and companies. The trial showed that this type of collection service would cost at 
least £100 per ton. Approximately 25% of the collection material had no value, probably due to the 
inclusion of households and the non-discriminatory nature of the retrieved equipment. In addition, 
the London project was not implemented due to a lack of funding [3]. 

The R3-scheme does not include householders and is focused on one waste stream, 
redundant IT-equipment; retrieval of other types of waste should be avoided through identification 
of loads from users. 

All users in Lancashire except scrap metal merchants gave their equipment for free. Users in 
the UK, equivalent to 21 % gave their equipment (PC-related items and printers) for free, which 
consist of local authorities, a university and other manufacturing and servicing companies. The 
majority of companies, consisting of scrap metal merchants, OEMs and companies requested 
investment on return (76%). These are PCB-related loads (80%). Scrap metal merchants, OEMs 
and brokers are not the focus for retrieval of waste IT-equipment; therefore they are not taken into 
account. OEMs besides Philips in Blackburn are not based in Lancashire. 

Based on this data, collection in Lancashire should be free or charged dependent on the 
amount and proportion of re-usables and recyclables and plastics in the load. The pilot project will 
provide these and its findings should be used to determine a collection charge for implementation 
of the R3-scheme. 

9.3. Benefits from disposed goods 

The re-use value depends on the age and type and sort of the item, e.g. PC-systems of 486 
are sold for £100 - £200 to retailers, a 15-inch monitor is sold for £50 - £75 per item. 

The recycled materials, e.g. ferrous and non-ferrous metals generate revenues which depend 
on the world market and the compositions of these materials in the collected goods. These 
composition estimates are given in the following table. Information is used from the ICER report 
which is based upon a domestic equipment recycling trial [13]. Data from MGH Reclaim have 
been analysed but were not used due to the large amount of PCBs retrieved. This is not 
representative for the expected goods retrieved from Lancashire users. These contribution of 
PCBs though could not be excluded whereas the waste, metals and plastics generated consist of 
PCB-scrap. 

The following table shows the amount of materials in total based on the estimated amounts 
disposed of per year and to landfill per year by users in Lancashire based on the estimations of 
ICER [13][chapter 3. 7]. 
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Ferrous Non ferrous Glass Plastics Other 
metals metals 

IT-equipment 34% 12% 12% 26% 16% 

Total disposal 0.85 * 106 0.3* 106 0.3* 106 0.65* 106 0.4* 106 

inkg 
Prices in £ per £0.02 per kg £0.38 per kg £0.034 / kg £0 I kg £0.034 / kg 
kg £5,600 per 

kg for gold 
(2%) 

Total £17,000 £114,000 - £10,200 £0 -£13,600 
revenues & £280,000 
costs 

Table 9-3: Composition estimates and total amounts 

The categories of material in the above table consist of the following materials: 

► Ferrous metals are steel and/or iron. 
► Non-ferrous metals include precious metals and consist of e.g. copper, aluminium, silver, gold, 

palladium, zink, lead and tin. 
► Other is the proportion of IT-equipment made from any other material than those specified in 

the table (e.g. wood, laminated materials); this is disposed of as waste. 

The recycle value of IT-equipment will decrease due to the decrease of the amount of precious 
metals used for manufacturing. The table shows that glass represents 12% in the total amount of 
waste IT-equipment; this means a large number of monitors is disposed of, these are costs to the 
scheme. The revenues from gold (and other precious metals) are the largest; this shows that a 
decrease in this amount will influence the revenues directly. 

Dumb terminals operate only in a specific network. Their overall re-use and recycling value is 
negative as the glass is contaminated with lead which is not recycled as yet and plastics do not 
generate incomes; the only recycling value is the copper coil. 

Based on expected costs and benefits from the recycled and re-used items and the findings 
given in the previous paragraphs the R3-scheme should negotiate a charge with users. The 
charge should be dependent on the amount and type of equipment and the maximum charge 
should be equal to the waste disposal costs. This means that the charge should not exceed the 
average waste disposal costs of £34 per ton. 

The pilot project will demonstrate if users are prepared to pay for the R3-scheme, what the 
actual costs and benefits are from collection of waste IT-equipment from users in Lancashire and 
if the maximum charge of £34 per ton offsets the costs of the R3-scheme. 
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Figure 10-1 : Environmental impacts from retrieval , re-use and recycling compared to disposal at landfill 
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CHAPTER 10 ENVIRONMENTAL ASPECTS 

In this chapter, the environmental aspects are considered. First sustainability is defined and 
then the elements of retrieval, re-use and recycling as carried out in the scheme are described 
and their role in contributing to sustainability and how they should be monitored to ensure 
sustainability within the scheme. 

10.1. Definition of sustainability 

'Best' practice for retrieval, re-use and recycling of IT-equipment has been developed in terms 
of sustainability. The definition used in the UK Government's waste management strategies [7] 
was defined by the Brundtland Commission as development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs' [1]. 

In terms of the R3-scheme the retrieval, re-use and recycling of waste IT-equipment should 
minimise the environmental impacts from this waste which has already been generated. Controls 
should monitor the minimisation of environmental impacts from retrieval, re-use and recycling 
activities. These controls should be put in place for the pilot project and based on the findings of 
the pilot implemented on a continuous basis of the R3-scheme. 

The impacts are analysed in qualitative terms as compared to disposal to landfill for the 
retrieval , re-use and recycling of the R3-scheme. 

10.2. Environmental impac1s of the R3-scheme 

The impacts on the environment from retrieval , re-use and recycling opposed to disposal at 
landfill are summarised in figure 10 -1 . 

The environmental impacts from activities of the scheme should be minimised and therefore 
controls need to be in place to monitor the project. The pilot project should register amounts, type, 
age of the items retrieved by the pilot project resulting in the proportions and amounts of re
usables, recyclables as well as waste in the items retrieved. These proportions should be 
compared to the alternative of landfilling to work out sustainability. 

Therefore for the activities carried out by the R3-scheme, the controls which should be in place 
to monitor and minimise the environmental impacts, are described. It also shows that in terms of 
energy use the current activities are not large consumers of energy due to the utilisation of labour 
instead of machinery in most processes. 

1 ) Retrieval of waste IT-equipment from end-users 
- Collection and transport of IT-equipment needs to be monitored to ensure that collections 

are made on full capacity in terms of volume/amount per km (kgkms). This should be 
economically as well as environmentally more sustainable. 

- Transport of IT-equipment should contain loads consisting of re-usable or recyclable 
items. Transporting waste is not a sustainable collection since this is an additional ride 
(creating additional emissions and energy consumption) which could have been taken 
care of by a waste contractor and transport it directly for final disposal. 

2) Re-use of IT-related products and components 
- Energy use during re-use is more compared with energy use by a new computer; the 

difference depends on size, type, brand and age of the computer. 
- Activities included in re-use are sorting, identification, segregation, testing, repair and 

rebuilding the items; these are carried out manually and therefore the energy use is low. 
This consists of the maintenance of the facilities (e.g. lights) which are already in use. 
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- Waste generated from this process consists of office waste and process waste 
(sweepings) which are disposed of with the general waste collection. The remaining items 
which cannot be re-used after testing and repair are recycled. 

3) Recycling of materials 
- Composition estimates of the materials identify that the amount of waste is 28% in the total 

waste stream, this consists of glass contaminated with lead (12%) and other materials 
(total of 16%) [13]. 
Lead is a hazardous waste [4] and the amount going to landfill should be minimised. A trial 
project undertaken in Germany in May 1992 has investigated the recycling of glass from 
monitor screens and other sources such as televisions. The project proved that it was 
feasible in terms of markets, organisation, logistics, technology, information, economics 
and environment and contributes to job creation and environmental sustainability [32]. A 
glass recycling company was set up in Lancashire supported by MGH Reclaim, all the 
needed equipment was available but the amounts of glass and the funding was not 
sufficient to continue it. Investigation on the recycling of glass from WEEE should be 
carried out after the pilot project. 
Energy use for recycling activities include the facilities (e.g. lights) and operation of the 
machines (granulator). Other activities are carried out manually. 
Further recycling of PCBs are transported from the College of FE to MGH Reclaim where 
they are combined with PCBs retrieved by MGH Reclaim and transported to Liverpool and 
shipped to the U.S. and Canada where they are melted in a furnace. According to MGH 
Reclaim this is the most viable route. Investigation into the alternatives for sending PCBs 
to a recycler in the UK should weigh the costs and benefits for the environment against the 
economic advantages of this route. Referring to higher emissions from fuel consumption 
for the transport. 

Monitoring of the re-use and recycling activities consists of ensuring that the demand for used 
products and components and recycled materials are identified and based on demand the 
activities are undertaken to ensure the minimisation of the environmental impacts. For example, 
testing and repairing a 286-computer by replacing several parts with new or used parts which can 
not be resold is not sustainable in environmental as in economic terms (consumption of energy as 
well as money and valuable items with no purpose). 

Determination of which items have a demand is part of the training of the participants by MGH 
Reclaim and through the relationships with customers, schools, retailers and maintenance 
contractors. Loads should be identified and sorted according to demand and IT-equipment should 
be rebuilt according to customer requirements. 

Customers should return their re-used equipment for recycling by the R3-scheme; a system of 
charging a deposit when buying equipment is to be refined in the pilot project. This system is to 
ensure that customers do not dispose of their equipment with the general waste but return it for 
recycling or if possible upgrading. 

The other alternative for disposal of waste IT-equipment for users is by a waste contractor who 
collects the general waste which is disposed of to landfill. 

4) Landfill 
- General waste is collected from users and taken to a transfer station where it is crushed 

and transported to for disposal at landfill. 
- IT-equipment contains the following hazardous wastes: 

i) PCBs: lead and tin 
ii) Monitor screens: glass contaminated with lead 
iii) Casings: bromides 

- Other materials contained which are scarce: 
i) Silver, gold and palladium; 

- Other materials which deteriorate slowly are [4]: 
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i) Plastics (10%) 
ii) Ferrous and non-ferrous metals (34% and 12%) 

Landfill sites are monitored and managed to minimise the environmental impacts from 
emissions to air, water and soil by leachate and landfill gasses generated from the above 
materials. These materials though are not disposed of per element, but as whole products and 
components are disposed of. In addition landfill requires extraction of raw materials for 
manufacturing new products and energy use for collection and handling at the landfill site. 

Quantification of the analysis and weighing the two alternatives would give a complete view of 
the most sustainable options. 

The findings of the pilot study will provide more information for the quantification and will 
demonstrate the feasibility in terms of environmental sustainability through the amounts of, and 
proportions of re-usable and recyclable items in the total waste stream retrieved. 
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CHAPTER 11 CONCLUSIONS AND RECOMMENDATIONS 

This chapter summarises the conclusions and recommendations drawn from the research into 
the feasibility and the development of a 'best' practice for waste Information Technology (IT)
equipment from users in Lancashire. The assignment aim, investigation of, and development of, a 
'best' practice for the retrieval, re-use and recycling of waste IT-equipment from companies in 
Lancashire in terms of environmental sustainability, has been achieved by investigating the 
aspects: markets, legislative, organisation, technology, logistics, information, economics and 
environment. Questions have been formulated per aspect. The overall answers to these questions 
are the conclusions which are completed in the recommendations. Recommendations consist of 
an action plan for the way forward for the R3-scheme. 

11.1. Conclusions 

1. The retrieval, re-use and recycling of waste IT-equipment, the R3-scheme, from users in 
the County of Lancashire is feasible in terms of supply of and demand for used equipment 
enlarged by take back legislation. 

Take back legislation is proposed by the EU in a Directive on Waste from Electrical and 
Electronic Equipment (WEEE). 

2. The R3-scheme will need to comply with the requirements from take back legislation to be 
able to take on legal obligations of IT-manufacturers. 

Requirements include retrieval, re-use and recycling rates of a minimum of 70% for IT
equipment and 90% for monitors containing a cathode ray tube by weight of the 
appliances by January 2004. 

3. The co-ordination of logistical activities and monitoring environmental sustainability within 
the R3-scheme requires planning supported by an information system. 

4. The R3-scheme is not economically feasible without support from funding bodies or a 
charge from users and IT-manufacturers. 

5. The R3-scheme will begin operation as a pilot project in the County of Lancashire to 
determine the feasibility for full implementation in Lancashire supported by the LWS 
Environmental Fund with an initial grant of £30.000. 

Full implementation will be the replication of the pilot project transferring activities to other 
Colleges and involving other wastes across the County. 

6. Lancashire Centre of Environmental Excellence for Industry (LCEEI) as an environmental 
body will be provider of the R3-scheme and be responsible for the development of, 
management of, and administration of funding of the pilot project in line with the 
requirements of the LWS Environmental Fund. 

11.2. Recommendations: plan of action 

1. The activities retrieval, re-use and recycling of waste IT-equipment should be carried out 
by: 

an environmental body & provider of funding ; 
a local IT-recycling company; 
an organisation facilitating the co-ordination and training of participants from Social 
Inclusion Programmes. 

- 57 -



Retrieval , Re-Use, Recycling Of Information Technology Equipment In Lancashire 
"R3 IT" 

2. LCEEI should be responsible for the establishment of partnerships and negotiations of the 
contracts. 

3. Partnerships with MGH Reclaim and one College of Further Education in Lancashire 
should be established. 

4. The College of Further Education should be responsible for the management and training 
of the participants of the Social Inclusion Programmes, who take care of the retrieval, re
use and dismantling of waste IT-equipment from users. 

5. MGH Reclaim should be responsible for the recycling of waste IT-equipment and 
contribute their skills and expertise in the demand and supply markets and processes to 
the training of participants placed at the College. 

6. Members on the Business Environmental Network of the LCEEI and other large 
companies (employing more than 100 employees) in Lancashire should be recruited as 
partner for the R3-scheme. 

The terms of the contract with BEN-members and other large companies involves the 
collection or delivery of waste IT-equipment as well as the expected amount and type and 
a collection charge. 

7. Small companies (employing less than 100 employees) in the County should be 
approached through marketing and promotion of the R3-scheme on a larger scale. 

Information should be supplied on a website, through leaflets, contact details of LCEEI in 
recycling directories and existing promotional activities operated by Lancashire County 
Council). 

8. Original Equipment Manufacturers across the UK and IT-firms based in Lancashire should 
be approached to develop relations on how the R3-scheme can facilitate their legal 
obligations. 

Information should be provided by letter and/or over the telephone; personal contacts of 
MGH Reclaim and LCEEI should be approached first. 

9. Contracts with OEMs and IT-firms should include the expected amounts retrieved, re
used and recycled and the service charge. 

10. Central suppliers of IT-equipment to Lancashire schools should be approached through 
Lancashire County Council to develop relations for co-ordinated disposal of used 
computers of schools to the R3-scheme and re-use of equipment by schools. 

The two suppliers are West Field Centre located in Leyland and Lancashire IT Centre 
based in Chorley. 

11 . LCEEI should market and promote low-cost products and components for re-use to 
maintenance companies, retailers, public and community sectors (the customers of the 
R3-scheme). This includes current customers of MGH Reclaim. 

12. The College should contract scrap metal merchants, waste contractors and deliver 
packaging materials to recyclers located nearest to the College. 

13. Central collection points and processing facilities should be located at the College and 
MGH Reclaim. 

14. The processing capacity required for the pilot project should be estimated based on 
expected amount of IT-equipment retrieved or number of partners recruited. 

Constraints are the facilities (storage space) at the College and the number of participants 
available. 

15. The College should retrieve all IT-equipment from users in Lancashire and transport re
usable and recyclable products to the College. 
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Loads consisting of only PCBs or large volumes such as mainframes should be 
transported to MGH Reclaim directly; they have the machines and tools available for 
handling, dismantling and granulating. 

16. LCEEI should be responsible for the co-ordination of information between the different 
partners, users and customers. 

17. Information should be registered on the amount and type of retrieved IT-equipment from 
users, the weight and type of processed amounts of items for re-use and recycled 
materials, items on stock and sold as well as to whom; this should be entered into a 
database. 

A database should be created to contain this information; MGH Reclaim has a database 
including type and amount of components on stock; this database should be used. 

18. The R3-scheme should charge users for collection of their redundant IT-goods; the 
charge should not exceed the average general waste disposal costs of £34 per ton waste. 

19. Controls should be put in place to monitor if the R3-scheme contributes to environmental 
sustainability; activities should be operated which satisfy demand. 

20. A project team consisting of the responsible people within the partner companies (five 
people maximum) should formulate a detailed plan of the operational details and activities. 

21. A budget for the pilot project of six months should be drafted including expected revenues 
and expenses from used products and components and recycled materials based on the 
estimated compositions. 

22. The pilot project should be evaluated after 6 months and the results should be taken into 
account in the full implementation of the project across the County. 

23. The following pitfalls should be considered: 

No interest of users (unawareness of issue, or current procedures unknown); 
National contracts managed by head office; 
Lack of motivation and time of partners for the project; 
Scarcity of IT-personnel (supervisors College, participants); 

- Will users pay for a charged service? 
Capacities for plastics recycling? 
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CPU 

ETF 

EU 

FE 
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IT 
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LEAP 

LEEP 

LWS 

NHS 

OEM 

PC 

PCB 

R3-scheme 

SWAP 

UK 
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MEANING OF AB.BREVIATIONS 

MEANING 

Business Environment Network 

Central Processing Unit 

Environmental Task Force 

European Union 

Further Education 

Further Education Institute 

Industry Council of Electronic Equipment Recycling 

Information Technology 

Lancashire County Council 

Lancashire Centre of Environmental Excellence for Industry 

Lancashire Environmental Action Programme 

Lothian & Edinburgh Environmental Partnership 

Lancashire Waste Services 

National Health Service 

Original Equipment Manufacturer 

Personal Computer 

Printed Circuit Board 

Retrieval, Re-use and Recycling Scheme 

Save Waste & Prosper 

United Kingdom 

United States of America 

Waste Electronic and Electrical Equipment 
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I APPENDIX I Meaning of Abbreviations 

ABBREV/A TION MEANING 

BEN Business Environment Network 

CPU Central Processing Unit 

ETF Environmental Task Force 

EU European Union 

FE Further Education 

FE/ Further Education Institute 

ICER Industry Council of Electronic Equipment Recycling 

IT Information Technology 

LCC Lancashire County Council 

LCEEI Lancashire Centre of Environmental Excellence for Industry 

LEAP Lancashire Environmental Action Programme 

LEEP Lothian & Edinburgh Environmental Partnership 

LWS Lancashire Waste Services 

NHS National Health Service 

OEM Original Equipment Manufacturer 

PC Personal Computer 

PCB Printed Circuit Board 

R3-scheme Retrieval, Re-use and Recycling Scheme 

SWAP Save Waste & Prosper 

UK United Kingdom 

USA United States of America 

WEEE Waste Electronic and Electrical Equipment 
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I APPENDIX II Glossary of Terms 
Terms Definitions 
Electronic and Equipment which is dependent on electric currents or electromagnetic 
electrical equipment fields in order to work properly. It is equipment for the generation, 

transfer and measurement of such currents and fields falling under the 
categories in the Draft Directive on WEEE. These are designed for 
use with a voltage rating not exceeding 1000 Volt for alternating 
current and 1500 Volt for direct current. 

IT-recycler Company involved in the retrieval, re-use and/or recycling of IT-
equipment. 

Recycling Reprocessing the waste materials in a production process excluding 
the generation of energy. 

Repair To return used products to 'working order' . The quality of repaired 
products is generally less than the quality of new products. Product 
repair involves the fixing and/or replacement of broken parts. Other 
parts are basically not affected. Repair usually requires limited product 
disassembly and re-assembly. 

Retrieval Collection and transport of redundant products from the end user 
and/or production waste and rejected goods from the producer to the 
processing facility where these are sorted and identified. 

Re-use Re-application of products and components without reprocessing of 
materials, including: testing, repair and rebuilding. 

Scheme A plan, a project, a proposed method of doing something. 
Skip Container used for waste disposal 
Social Inclusion Integration of people who are suffering from social exclusion with 

society, creating a work and social environment for them to participate. 
Social excluded people are persons, families and groups of persons 
whose resources (material , cultural and social) are so limited as to 
exclude them from the minimum acceptable way of life. 

Managing Agents Organisations and Trusts which manage the recruitment and 
placements of participants at companies within the ETF option as part 
of the New Deal Programme. 

Workstation Single-user machines like personal computers, but they have greater 
power and performance than a PC. 

Waste contractor Company who collects waste from industrial and commercial sectors 
and transports it to landfill. County councils outsource their obligation 
for the retrieval, re-use and/or recycling of household waste to waste 
contractors in England. 
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I APPENDIX Ill Summary Business Plan: The R3 - Scheme 

The need to conserve natural resources and reduce waste has been well documented. 
Waste reduction at source is the preferred option but once waste has arisen then retrieval, 
re-use and recycling are preferable to disposal to landfill. Our success in implementing 
environmental sustainability will be related to how effective we can be in improving the social 
and economic well being of the population. Those with raised social and economic 
expectations hold protection of the environment in higher regard . Economic and social 
aspects are key components of environmental sustainability and cannot be taken in isolation. 

The aim of R3 is to contribute to improving environmental sustainability in Lancashire. 
Through linking waste Retrieval, Be-use and Recycling schemes with Social Inclusion and 
Community Economic Development the creation of sustainable employment opportunities in 
both environmental and economic terms will be achieved. 

The R3 Scheme will initially be piloted using waste information technology (IT) 
equipment. As the scheme develops the feasibility of involving other types of waste such as 
other electronic equipment, office furniture, waste textiles, plastics, rubber and others will be 
investigated and implemented at later stages in a progressive way. 

The R3 Scheme will be developed in a strategic way across Lancashire from LCEEI 
located in Preston. RJwill complement and add value to the delivery of Agenda 21 in 
Lancashire. The scheme will aim to work in partnership with voluntary, charitable and local 
community action initiatives wherever possible. Also any private sector activities in the field 
will be identified with an objective of adding value and increasing their employment potential. 
Networks will be developed with large organisations and businesses that will be prepared to 
segregate their wastes and join the scheme. Local activities and centres will be established 
within each of the five areas created by the Employment Service for New Deal. Once the 
core operations have been developed then the LCEEI will operate as a "Provider'' of projects 
for Environmental Task Force (ETF) participants under the New Deal Programme. Suitable 
local centres may be established in conjunction with Colleges of Further Education. This will 
allow activities to be extended into wider social inclusion training and support programmes 
such as those involving disabled people, long-term unemployed currently outside New Deal, 
and others. Involvement of the colleges will also raise the awareness and profile of 
environmental and waste management issues amongst young people in Lancashire. Early 
discussions with the Prison Service have indicated interest in introducing the R3 Scheme into 
rehabilitation programmes for offenders. This will be progressed as part of the development 
of the scheme. 

Private Sector involvement will also include small and medium sized refurbishment or 
recycling companies. They will assist with the social inclusion activities and they will benefit 
from the growth that the scheme will generate in their sector. This is one of a number of ways 
in which employment prospects in the County will be increased. Research and Development 
will also be carried out to identify and exploit ways in which the markets for reusable and 
recyclable materials can be expanded. 

The R3 Scheme will require substantial funding support from the Landfill Tax Credit 
Scheme (L TCS). The scheme will progressively take in new and potentially reusable or 
recyclable wastes. Financially self-sustaining business activities will be established. This is 
one of the ways in which RJwill contribute to local economic development. It is proposed that 
the scheme will be submitted for financial support to the LWS Lancashire Environmental 
Fund that was launched in June 1998. The initial proposal seeks £225,000 per year L TCS 
support for a potential annual project value in excess of £600,000. The initial application is 
for funding support for two years with the option for further support based on the success of 
the scheme and future potentials that will have been identified. 
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I 

PROJECT FUNDING 

ANNUAL EXPENDITURE 

OPERATIONAL ITEM COST 
LEVEL (£) 
CORE Scheme Management plus on-costs 40,000 

OPERATIONS Operations Executives plus on-costs x 2.0 98,000 
Administrator plus on-costs (includes CED admin) 30,000 
Promotion, publicity, materials, subsistence, etc 12,000 

SUB-TOTAL 180,000 
COMMUNITY Environmental Task Force - Participant Related - Estimate 

of 70 I year: 
ECONOMIC Contract Management I Administration - see above 

DEVELOPMENT ETF Supervision x 5 centres 100,000 
OPERATIONS * Premises: Rent / Rates / Utilities 15,000 

* Capital Equipment Rental: Vehicles/ Trolleys/ Tools 5,000 
* Materials: Protective clothing / Vehicle running 5,000 
All Based Participant Travel Exps (70 x 26wks x £4) 7,280 
Training Costs (70 x £750 - sub-contracted) 52,500 
FEI Courses for Socially excluded - Estimated at 75 150,000 
Participants / year 

SUB TOTAL 334,780 
COMMERCIAL Costs other than those that are part of core operations will be 

SECTOR borne by the Private Sector 
RESEARCH & To fund & support research work that will be carried out by 

DEVELOPMENT students under the following programmes: 90,000 

• the Teaching Company Scheme (TCS) - DTi support 
funded programme 

• EPSRC funded PhD 

• the European LEONARDO da Vinci Programme 

• other UK student support for MSc dissertations 
SUB TOTAL 90,000 

GRAND TOTAL so4,1so 1 
NB * indicates items where further "m-kmd" support is sought from Lancashire County 
Council 

ANNUAL INCOME 

SOURCE £'s STATUS 
L TCS Contribution 225,000 Application to be made in June 1998 to 

LWS Lancashire Environmental Fund 
CED Sources: 
New Deal - ETF Option 184,780 Start April 1999 - subject to L TCS approval 
FE Funding Council 150,000 Subject to L TCS approval - FE college schemes 
Teaching Company Scheme 45,000 Application for 2 x TCAs subject to L TCS approval 
TOTAL 604,780 
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I APPENDIX IV Organisational structure of MGH Reclaim 

MGflReclaim 

MGH Group 
Directors (3) 

Administrative 
taff (4) 
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I APPENDIX V The Waste Hierarchy 

The Hierarchy of waste management options is a concept originated in EC Environmental 
Policy. It was used by the UK Government in December 1995 in a White Paper on waste 
management, "Making Waste Work" . This sets out a national strategy for the management of 
Controlled Waste, and is directed at everyone who deals with waste, ie waste producers 
(incl. industry and the general public). This document is based on the principles of 
sustainable development, as laid down in the Government's 1994 Sustainable Development 
Strategy. 
The three key objectives by which the Government hoped to achieve sustainable waste 
management are based on the Waste Hierarchy, described as follows: 

1) Reduction of waste 
2) Re-use of materials, components and products 
3) Recycling of materials, components and products including composting 
4) Safe disposal and minimisation of the risk of environmental pollution and of harm to 

human wealth of waste which cannot be re-used or recycled, in the following order of 
options: 
a) Combustion as fuel 
b) Incineration 
c) Landfill 

The new Government is consulting with industry, the public and environmental bodies the 
new Waste Strategy based on "Making Waste Work". The Waste Hierarchy is taken into 
account but the Government considers that for some wastes the Best Practicable 
Environmental Option (BPEO) can be differently. For example that landfill should be 
considered to re-use due to the energy consumption during re-use or the effects of fuel 
consumption for the transport of certain products from their users to the processing facility. 

Waste on land - Legislation 

Part II of the Environment Protection Act 1990 (EPA 90), which is amended by the 
Environment Act 1995, defines waste as any substance or object, listed in a new Schedule 
28 to the EPA 90, which the holder discards, or intends to discard, or is required to discard. 

Controlled Waste is household, commercial and industrial waste defined as follows: 

► Household waste 
Waste from a domestic property, caravan, residential home, educational establishment, 
hospital or nursing home. 

► Industrial waste 
Waste from a factory or from any premises used for or in connection with: 
Provision of public transport, public supply of gas, water, electricity, postal or 
telecommunications services. 

► Commercial waste 
Waste from premises used for a trade or business or for the purposes of sport, 
recreation or entertainment. 
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I APPENDIX VI Landfill Tax 

The Landfill tax came into practice in October 1996. The tax has to be paid by the operator of 
a landfill site. The operator is the holder of the waste management licence. The tax is passed 
on to the waste producers by increasing the cost of waste disposal. This was done to reflect 
the environmental cost of landfill through the price of landfill, thereby leading to commercial 
pressures for the minimisation, re-use and recycling of waste. 

The tax is chargeable by weight and there are currently two rates (October 1998): 

□ a lower rate of £2 per tonne applicable to inactive wastes listed in the Landfill tax 
(Qualifying Material) Order 1996. 

□ a standard rate of £7 per tonne applicable to all other wastes; electronic equipment and 
therefore IT-equipment falls under this category. 

In April 1999, the tax will be increased with £3 per ton to encourage generators of waste to 
seek for other disposal routes for their wastes. 

Landfill Tax Credit Scheme 

Landfill operators can claim a credit of landfill tax equivalent to 90% of contributions, which 
they make to approved bodies (subject to a limit of 20% of their annual Landfill Tax liability). 
Environmental Bodies are non-profit distributing private sector bodies established for 
environmental objectives. These objectives can be the retrieval, re-use and recycling of IT
waste. This funding system is called the Landfill Tax Credit Scheme (L TCS). 
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I APPENDIX VII Liability issues 

Background 
LCEEI have discovered that organisations donating computers to charities treat the 

items as waste. They have been informed that by treating the items as waste, they are 

no longer liable for any resulting faults or hazards and that if the items are not treated 

as waste but as products, liabilities associated with the supply of equipment are 

incurred. 

Liabilities 
When donating electrical items (such as computers) which are not classified as 

controlled waste and hence do not fall within the requirements of legislation such as the 

Duty of Care (Environmental Protection Act, Part II, Section 34) and the Controlled 

Waste (Registration of Carriers and Seizure of Vehicles) Regulations 1991, you may 

need to comply with the regulations made under the Consumer Protection Act 1987. 

Of particular relevance are the Low Voltage Regulations and the Electromagnetic 

Components Regulations. 

There are two possible scenarios: 

1. you donate the items to the charities for use by the charities themselves . In this 

scenario the regulations will not apply; and 

2 you donate the items to the charities for selling on by the charities to customers. In 

this scenario the regulations may apply since you are, in effect, a 'supplier' 

Further clarification and literature regarding the regulations is available from your Local 

Trading Standards Office, telephone number 01772 263573 . 

I hope the above satisfactorily answers your enquiry. If you would like further assistance 

or would like to find out more about the Environmental Technology Best Practice 

Programme please do not hesitate to call the Environmental Helpline on 0800 585 794. 
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I APPENDIX VIII SWAP trial project 

In 1997, Save Waste & Prosper Ltd. (SWAP) undertook a trial project in Yorkshire and 
Humberside (North East England). The project collected redundant electronic equipment 
from industry and commerce from July 1997 to January 1998. A feasibility study was carried 
out by means of a survey amongst 200 companies in Yorkshire and Humberside. A 
partnership was formed with SWAP, three green business clubs, recycling company and a 
large waste contractor who provided funding through the Landfill Tax Credit Scheme [see 
Appendix IX]. Green business clubs offer advice to local companies on several subjects (e.g. 
waste minimisation and compliance with environmental legislation). 

Retrieval and recycling activities were contracted to an existing recycling company. In 6 
months 20 tonnes of electronic equipment was collected. This amount of equipment is 
retrieved from users who contacted SWAP and/or the three business clubs. Some 
companies got in touch with the contracted recycling company directly. These amounts are 
not known and therefore not included. 

Findings of trial project by SWAP 

The following results have been achieved from the survey and trial project: 

► The survey identified disposal methods used in the last 5 years (from 1992 to 1997) by 
companies for different types of electronic and electrical equipment. For personal 
computers these were in order of popularity: 
1 disposal as waste by waste contractors (25% of the companies disposed of their 

computers with general waste) ; 
2 removal by suppliers and/or lessors (24%); 
3 sales to staff (21 % ); 
4 other disposal methods, e.g. broker, scrap metal dealer, charity organisations, etc 

(the total of these methods is equivalent to 30%). 
► Companies had unrealistic expectations about the perceived value of their equipment. 

They assumed that it was worth something and the collector would pay them for their 
equipment. Faced with having to pay for the service they disposed of it with general 
waste. 

► The project retrieved nearly 20 tonnes of equipment consisting of PCs, printers, fax 
machines, peripherals, etc. 

► 82% of this amount was re-used and/or recycled , generating revenues of nearly 6,000. 
► 30% of the retrieved amount consisted of re-usable items. 

Conclusions & recommendations by SWAP on trial project 

□ The trial project was successful in demonstrating the potential for job creation to 
deal with this waste. This means that there is enough waste to be retrieved to set up 
businesses or enlarge existing businesses creating employment. 

□ Re-use outlets are: 
retail centre 
start-up support for new businesses with the provision of low-cost equipment 
education 
community/social organisations 

□ Collection from households should initially be avoided until the infrastructure has 
been developed to deal with it, as the level of waste material (non-recyclable and re
usables) will be high. 

□ Re-use activities should not be operated in the same building or facility as the 
recycling of equipment. The former needs a clean environment that protects 
collected material from damage. 
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□ Provision of training and support for employees in re-use centre(s) . 
□ One waste stream of WEEE should be focused on for re-use and recycling. 
□ Costs of retrieval , re-use and recycling should be covered by charging users for the 

service dependent on amount, type and age of redundant equipment; these charges 
should not exceed the costs of waste disposal. 

APPENDIX IX Number of companies in Counties of Lancashire 
and Yorkshire & Humberside per industrial sector 

SBI 92 Sector Number of % per Number of companies % per sector 
(1997) companies in sector in Yorkshire & Yorkshire & 

Lancashire Lancashire Humberside Humberside 
Agriculture 3,295 0.10 11,455 0.10 
Manufacturing 3,905 0.11 13,150 0.12 
Construction 3,600 0.11 12,850 0.11 
Motor trades 1,910 0.06 6,005 0.05 
Wholesale 2,725 0.08 6,830 0.06 
Retail 6,355 0.19 18,900 0.17 
Hotels & Catering 2,750 0.08 8,230 0.07 
Transport 1,570 0.05 5,920 0.05 
Post & Telecom 125 0.00 420 0.00 
Finance 120 0.00 420 0.00 
Property& 5,010 0.15 18,505 0.16 
business services 
Education 110 0.00 450 0.00 
Health 250 0.01 705 0.01 
Public 2,270 0.07 8,095 0.07 
administration & 
other services 
Total 33,995 113 940 
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I APPENDIX X Lancashire survey 

The steps carried out for the survey are summarised in the following table: 

Step I 
► selecting categories of companies 
► drafting questionnaire 
► testing questionnaire by interviews with companies & formulating 

final questionnaire 
Step II 
► study population definition 
► sample selection 
► retrieval of data by telephone interviews, questionnaires & face to 

face interviews 

analysis of findings from interviews & returned questionnaires 
conclusions 

Table X-1 : Steps carried out for the survey 

Step I: 
The first step was to select the categories of companies for the sample. The categories 

were selected based on the expectation that they would represent large users of IT
equipment. These are as follows: 

► Local authorities and other regulatory bodies (Lancashire County Council) 
► Universities 
► Hospitals 
► Banks 
► Manufacturers (of transport, space and aircraft, glass products, gas control equipment 

and chemicals, nuclear energy) 
► Public Utilities 

A questionnaire was drafted based on the London questionnaire. Eight companies were 
selected based on type of industry and size (finance, manufacturing, IT-suppliers employing 
more than10 employees) from the directory "Lancashire at Work 96/97" and the LCEEI 
database of Lancashire based small and medium enterprises. These companies within the 
categories were called to test the questionnaire and results from these interviews were used 
to improve the questionnaire. The main changes were decreasing the number of open 
questions and improving the layout and adding tables to fill in the number of different types of 
computers currently in use, disposed of in the past and expected to be disposed of in the 
future. 

One outcome of the interviews was the difficulty experienced in gathering information, 
either the IT-manager was not available or they were unwilling to give information. Therefore, 
another approach was taken. 

LCEEI has in co-operation with Lancashire County Council (LCC) established Business 
Environmental Networks (BENs) which cover four areas in Lancashire: Fylde Coast, West, 
Central and North Lancashire. Advisory panels direct the BENs and consist of members from 
local industry (manufacturers, banks, universities and hospitals), local authorities and other 
regulatory bodies. Meetings of the Advisory panels are held regularly to keep them informed 
on projects, LCEEI is running and to involve them in projects and to exchange information on 
environmental issues. This also includes the development of the R3-scheme. 
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The members of the BENs were chosen for further investigation for the survey. 

Step 11: 
In step two, the study population was defined and the final sample was selected. The study 

population consisted of 72 companies: 28 BEN-members, 43 hospitals in Lancashire and 
LCC. 

As explained in step I, members of the BENs were chosen for further investigation. There 
is only one hospital on the BENs; to enlarge the number of hospitals, the study population for 
hospitals was based on those listed in The Electronic Yellow Pages. 

LCC is not in the Network, but due to their involvement in the R3-scheme they are included 
in the survey. LCC is organised in four Directorates: Resources Directorate, Environment 
Directorate, Education & Cultural Services Directorate and Social Services Directorate. They 
handle their IT-equipment individually and therefore are regarded as separate 'companies'. 

For the final sample, 22 BEN-members, 4 hospitals and 3 LCC Directorates have been 
selected, resulting in a total of twenty-nine companies. The selection for the BEN-members is 
based on size (more than 50 employees) and location of the company; 6 companies were 
excluded as they employed less than 50 employees or were not based in Lancashire. The 
three extra hospitals were selected because they are within the NHS Trust and therefore 
comprise many clinics in the County. This sample was expected to be representative of large 
users of IT-equipment. 

The members of the BENs were asked at LCEEI meetings to either give the questionnaire 
to the appropriate person within their company or give the contact name and telephone 
number of this person. Usually this contact was the IT-manager who was then phoned and 
interviewed by telephone, or a questionnaire was sent. One hospital and one university were 
visited and interviews were held with the people responsible . 

Information was gathered on the handling of redundant IT-equipment: How much 
equipment was currently in use and how much was disposed of in the last 3 years (1995 -
1998)? Were they interested in a retrieval, re-use and recycling service? 

Table X-2 shows the business categories, the numbers of companies contacted and the 
return of information. 

Category Study Sample Return of Send Return of 
population size information questionnaire question. 

Banking 2 2 1 1 

Hospitals 43 4 4 1 

LCC 4 3 3 2 

Local authorities 9 6 5 3 

Manufacturing 10 7 5 3 

Public Utilities 3 3 3 1 

Universities 4 4 2 2 

Total 74 29 23 11 

Table X-2: Return of information and questionnaires 

Out of the twenty-nine companies, six have not returned the questionnaire or provided 
information. 

0 

2 

2 

1 

0 

0 

1 

6 

One company was sent a questionnaire which was not returned however through other 
contact persons information was received. In addition some companies were sent a 
questionnaire which was not returned but information was given over the telephone and/or at 
BEN-meetings. 

Step Ill , the analysis of findings is given in the report in paragraph 3.6. 
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The following table lists the companies which were contacted for information. 

Companies per category Companies per category 

Lancashire County Council Hospitals 

1. Education Department 16. Blackburn Royal Infirmary 
2. Social Services 17. Blackpool Victoria Hospital 
3. Treasurers Department 18. Chorley & South Ribble NHS Trust 

19. Royal Preston Hospital NHS Trust 

Local authorities Manufacturers 

4. Chorley Borough Council 20. Baxi Partnership 

5. Environment Agency 21 . BNFL International Group 

6. Fylde Borough Council 22. British Aerospace 

7. Preston Borough Council 23. Gas Control Equipment 

8. South Ribble Borough Council 24. Leyland Trucks 
9. West Lancashire District Council 25. European Vinyls Corporation 

Banking 
26. Pilkington Technology 

10. Midland Bank PLC 
11 . National Westminster Bank 

Universities Public Utilities 

12. Edge Hill College 27. North West Water 

13. Lancaster University 28. Norweb 

14. St. Martins University Coll. 29. Nuclear Electric 

15. University of Central Lancashire 

Table X-3: Names of companies surveyed 
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I APPENDIX XI Questionnaire used for Lancashire survey 

IT-Retrieval, Re-use and Recycling: Information Request 

1. Initial contact: 

Company name: ... ... ...... ..... . .... .... .... ... .. ... . Number of employees: ..... . .... .. ... .. . 

Contact name: ... ......... .......... . .... .. .... .. ...... .. ... . Position : ... ......... .. ... ..... ... ... .. . .. ... . 

Tel : . . . . . . . . . . . . . . . . . . .. . . . . . . . . . Fax: . . . . . . . . . . . .. . . . . . .. Email : .. . ... ... ........ .. .. .... .. .. ... .... .. .. . 

Areas/buildings/sites covered: ... ..... . ....... .. ..... . ... .... ...... ............. ...... ... .... .. .... ... .. .... .. .. . 

2. Current procedures: 

2.1 . How is IT-equipment currently disposed of? 

General skip D Waste contractor D Charity D IT-supplier D 

Schools D Leasing agent D Recycler D Scrap metal dealer D 

2.2. What is the name of the company carrying out the service? ... ... ... ... ... .... ... .. .... .. . 

2.3. Does the current collector have a formal contract? Yes D No D 
2.4. If yes, for how long? ... ..... . .... .... ...... .. .... . .... ... ..... .... ........ ... ... ..... . ..... . .. ... . 

2.5. How often is equipment collected? On demand D Regularly D 
2.5.1. If regularly, what frequency? 

Weekly D Monthly D Every 3 months D Or .. . ..... . ... ....... . . 

2.6. What are the costs of disposal? ... .. ..... .. ... .. .. .. .. ... .... .... . .... .. .. .. .... . . .. .... ... .. ... .. . 

2.7. What are the benefits of disposal? ...... ... ... ... .... .. .. .. .. ... ....... .. ... ... .... .. ... ... .. . ... . 

3. Quantity of equipment: 

3.1. Does your company have a policy regarding IT replacement for future years? 

Yes D No D 
3.2. If yes, briefly describe the plans? ..... . ... ... .. . .... . ... . ... ...... .... .. ... .... .. .... .. ... . . 
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3.3. Please complete the following table: 

Current usage in Disposed items in last 3 Expected disposal 
number of units years (identify time and next 12 months 

number of items) 
PCs 

Dumb 
terminals 
Printers 

Other 

4. Recycling service for the IT-equipment: 

4.1 . Would you anticipate using a recycling service for your IT-equipment? 

At no charge? ... .... .. ........... .... ... ... .............. Yes D 

Same as current disposal costs? ..... .. ... .... .. ... Yes D 

At commercial rates? ... .... .............. . ..... ... .. .. Yes D 

No □ 

No □ 

No □ 

At what charge? ... ... ... ...................... .. .. ............. ... ... ... ....... .. .... . 

4.2. What are the key features you consider a recycling service must have? 

4.3. Who in the institution would make the decision to participate? ......... ... ..... . ...... . . 

4.4. What kind of collections would you require? 

Regular collections D Collections as required D Both □ 

4.5.1. If regular collections, what is the minimum frequency? ...... .... .. ..... . 

4.5. If collections were to be made on demand: what would the maximum time 

between notifying and collecting need to be? ... ........ . ........... . ... ... .... ..... .... ... . . 

5. Comments 
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APPENDIX XII Telephone questionnaire/checklist used in London 
survey 

The questionnaire used for the London survey is given here per category of questions; these 
are numbered. Per category the main questions are given. The original questionnaire 
consists of 4 pages. 

1) Initial contact 
Details about the company, name, telephone number, etc. 

2) Database check 
Number of employees working. 

3) Attitude to recycling in general 
Which other waste types are recycled and are there gains and/or costs from this 
recycling? 

4) Types of waste generated & person responsible 
List of categories of electronic equipment and electrical equipment. 

5) Current procedures 
What kind of equipment is disposed of and how and by who and are the costs and 
benefits involved? 

6) Quantities of equipment (for each category) 
How much was disposed of per category in the last 12 months and will be disposed 
of? 
What future trends for waste disposal are expected for the next five years?] 
How much is currently in use? (PCs, printers, estimated lifetime and mainframes) 

7) Recycling service for electronic and electrical equipment 
Are you interested in a recycling service for your redundant equipment and at what 
charge and for what reason? 
What are the key features a recycling service should have? 
Who in the institution would make the decision to participate? 
Would you require regular collections, collections as required or both? 
What frequency for regular collection or what would the maximum time between 
notifying and collection be? 
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I APPENDIX XIII Number of IT-equipment in Lancashire 
Table XIII -1 summarises the data of estimated amounts of discarded IT-equipment per 

year calculated by ICER. 

Type of IT- Total Total Market Units of Average Units 
equipment sales in sales in saturation discarded weight of discarded 

units for kg factor items units in kg per year in 
1996 (X 1000) (x 1000) kg 
(x1000) (x1000) 

Personal computer - 1,962 39,240 0.5 981 20 19,624 
home 
Personal computer - 5,628 112,560 0.7 3,940 20 78,792 
offices 
Systems small 248 24,800 0.7 174 100 17,383 
Systems medium 27 6,750 0.7 19 250 4,778 
Systems large 2 2,000 0.7 1 1000 1,323 
Workstations 220 4,400 0.7 155 20 3,102 
Total without 6,125 151,510 4,497 105,378 
households c .. 

Total 8,087 190,750 5,478 125,000 

Table Xlll-1 : Estimated data redundant IT-equipment in 1996 

The total sales are combined sales of IT-equipment in domestic and commercial markets 
extrapolated from retail sales and domestic-commercial ratio (estimated ratio showing the 
percentage of products sold in the domestic vs. commercial markets) . These figures 
represent total sales for particular products in the UK in 1996. The figures do not include 
printers, portable computers which are included in the definition of IT-equipment; they could 
not be retrieved from annual sales figures. 

The market saturation factor (MSF) represents the number of units discarded by the end
user, as a fraction of annual sales. For example, a MSF of 0.6 means that for every100 items 
sold , 60 replaced obsolete equipment, with the remaining 40 representing as market growth. 
A low value of MSF means the market has yet to be saturated and many more products are 
being sold than discarded. A MSF of 1.0 means the market is saturated and new products 
will only be purchased to replace obsolete equipment. 

'Personal computers-home' represents the amount of discarded equipment by 
households. This is 16% of the total weight of discarded IT-equipment. These are subtracted 
from the total figures to derive the amount of equipment discarded by businesses. This is a 
total of 105 * 106 kg of IT-equipment. 

In the following table the proportion of Lancashire employees to the number of UK
employees (2.4%) and the weight of equipment, 2,5 * 106 kg disposed of by companies in 
Lancashire is calculated . 

UK Lancashire % in Lancashire with 
respect to the UK 

Number of employees 26,219,000 636,000 26,219,000/636,000 = 0.024 
(2.4%) 

Number of companies 1,547,175 33,995 1,547, 175/33,995 = 0.022 
(2.2%) 

IT-equipment disposed of by 105 * 10° 0.024 *105 * 10° = 
companies 2.5 * 106 

Table Xlll-2: IT-equipment by Lancashire and UK companies in 1996 
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I APPENDIX XIV IT- recycling companies in the UK 
The following companies have been visited and their processes have been identified 

through interviews with managers of these companies. 

NECP (Computers) Ltd 

The company is based in Manchester; they recycle WEEE. Supply of WEEE is from users 
and manufacturers all over the UK and Europe. Users are responsible for the transport of 
their equipment to NECP. Users are in general large companies in the industrial and 
commercial sectors ( over 1000 kg of equipment per user) and manufacturers of electronic 
and electrical equipment. The capacity of NECP is 2 million kg (2,000 ton) of waste electronic 
and electrical equipment per month. 

Whole products (e.g. computers but also larger equipment like mainframes) are 
granulated. After this process it is recycled by different machines which generates ferrous 
and non-ferrous metals, precious metals, plastics, scrap containing precious metals which 
cannot be refined by NECP and waste. The operation does not include re-use of equipment. 
There are examples of manufacturers who dispose of entire batches of rejected products 
which are recycled by NECP. In some occasions a representative of the end-user company 
watches the process to ensure that equipment is actually granulated. This is to ensure these 
products do not enter the market with the manufacturer's name on it. 

The recycled materials are transported for further recycling; the scrap containing precious 
metals is sent to companies in Europe (Sweden) and North America. Waste containing 
crushed glass contaminated with lead is disposed of to landfill when there is not a recycling 
route available, as is the case with certain types of plastic. 

Re-Gen Logistics Ltd. 

Re-Gen Logistics is based in Darwen as is MGH Reclaim. The business started by 
recycling plastics and has moved towards re-use and recycling of all types of electronic 
equipment. They employ approximately ten people in the re-use and recycling of electronic 
equipment. Printed circuit boards are sold to MGH Reclaim. 

The company is smaller than MGH Reclaim and is not involved in the recycling of printed 
circuit boards related to re-use and recycling of IT-equipment. 

The relationship of MGH Reclaim with LCEEI and LCC was already established and was 
satisfactorily. Any advantages through involvement of Re-Gen as partner were not expected. 
Therefore potential relations with Re-Gen have not been further investigated concerning the 
R3-scheme. 
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I APPENDIX XV Strengths & weaknesses of MGH Reclaim Ltd. 

Strengths 

► Involved in the three elements of the R3-scheme: retrieval , re-use and recycling. 
► Users of their service (collection and processing of IT-equipment) are based in the 

whole of the UK, which guarantees large volumes from original equipment 
manufacturers located in Scotland and Ireland. 

► Skills and expertise in the markets related to the supply of waste IT-equipment and 
demand for used products, components and recycled materials. 
- assessment of waste IT-equipment on the expected value; 
- identification of re-usables and recyclables; 
- recovery of precious metals from PCB-edges and other waste products; 
- rebuilding and repair of used IT-equipment. 

► Good reputation and client service. 
► Compliance with legislation with the required licences to operate as a registered waste 

carrier and handler. 
► Database of customers for demand and users for supply. 
► Investment in machines for production (granulator, vans). 

Weaknesses 

► Knowledge, skills and expertise with a small group within the company (4 managers) . 
► Capacity constraints in storage (plastics) and processing resulting in high stocks 

(collected loads can have a throughput of 2 to 6 months) . 
► High throughput of operators in the recycling of IT-equipment. 
► Lack of suitably trained and qualified personnel who can test, repair and rebuild 

personal computers. 
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I APPENDIX XVI Charity organisation: Charity Logistics 

Charity Logistics based in London 

Charity Logistics is a charity organisation which has established a project that retrieves, re
uses and recycles electronic equipment donated by companies in London. The project is 
entitled Cybercycle and its activities are described as follows: 

1) Supply of used products 
- Redundant electronic equipment is retrieved on demand by Cybercycle. The donators 

deliver some equipment, but most products are collected by Cybercycle and 
transported with a van. 

- The donators can be any type of company, a bank, a manufacturer, etc. Marketing is 
through word of mouth. 

- They collect everything that is demanded by the customers: PC-units, printers, 
monitors fax machines, telephones, televisions, overhead projectors, etc. In general 
the main items retrieved are PC-units. 

- The electronic equipment is collected and transported to the location, sorted, 
identified and processed. 

2) Processing 
- Equipment is tested and depending on the quality it is repaired and rebuilt or 

otherwise dismantled and assessed for re-usable components (service parts) . All 
equipment is rebuilt or repaired according to the requirements. 

- Dismantled items are taken to recyclers . 
- There are approximately 25 participants of the New Deal programme working for 6 

months and there are 5 trainers (teachers). The participants are trained on all aspects 
of re-use and recycling of IT-equipment. They collect, transport, sort, identify, test, 
repair, dismantle and rebuild the retrieved electronic equipment. 

3) Demand of products for re-use 
- Charity organisations including women hostels, memorial funds, schools, community 

projects, etc and equipment is also send to third world countries (e.g. Gambia). 
- Equipment is usually delivered to the charity organisations, who pay a small amount 

of money to cover a part of the commercial costs of the equipment. 
- Equipment is repaired or rebuilt according to requirements in time, amount and 

specification and therefore stock is retrieved equipment with no processing carried 
out. 

4) Liability 
- Charity Logistics is presently investigating how to deal with the liability of companies 

who donate computers. 
- IBM and Microsoft provide IT-network support for charities who have problems with 

their equipment. 
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APPENDIX XVIII Number of employees and disposed IT-equipment 
per Lancashire district 

Chorley 46,961 187,844 46,961 

Preston 57,789 231,156 57,789 

South Ribble 50,238 200,952 50,238 

West Lancashire 48,522 194,088 48,522 

Lancaster 56,247 224,988 56,2"7 

Fylde Coast 145,785 583,140 145,785 

Blackpool 66,996 267,984 66,996 

Fylde 32,639 130556 32,639 

Wyre 46,150 184,600 46,150 

East Lancashire 230,413 921,652 230,413 

Blackburn 58,965 235,860 58,965 

Burnley 40,902 163,608 40,902 

Hyndburn 36,407 145,628 36,407 

Pendle 37,828 151,312 37,828 

Ribble Valley 24,789 99,156 24,789 

Rossendale 31 ,549 126,196 31,549 

Total Lancastiire1 636,000 2.7 * 106 kg 0.63 * 106 l<g 

Table XVlll-1 : Number of employees and disposed waste IT-equipment per district of Lancashire 

1 Due to rounding and the amounts of employees per district there is a difference between the total 
amount of IT-equipment expected calculated in Chapter 4 and the data per district. 
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APPENDIX XIX Incoming loads at MGH Reclaim from users located 
in Lancashire 

date location user charge type user transport what # kgs 

1 9-Feb-98 Chorley reg on return tm VN PCBs 
212-Feb-98 Darwen reg on return OEM Delivered PCBs 
317-Feb-98 Blackpool new free SC VN PCs 
4 20-Feb-98 Darwen new on return c Delivered PCBs 
5 6-Mar-98 Wigan reg free c.c VN PCs 
610-Mar-98 Darwen reg on return c Delivered PCBs 
7 25-Mar-98 Nelson & reg free C VN PCs 
8 Blackburn& reg free C VN PCs 
9 Wigan reg free C.C VN PCs 

10 31-Mar-98 Blackburn new free C VN PCs 
11 15-Apr-98 Wigan reg free c.c VN PCs 
12 20-Apr-98 Leyland new free C VN PCs 
13 22-Apr-98 Wigan new free c.c VN PCs 
14 27-Apr-98 Blackburn new free C VN PCs 
15 29-Apr-98 Accrington new free C VN PCBs 
16 1-May-98 Darwen new on return c VN PCBs 
17 27-May-98 Blackburn reg free C VN PCs 
18 9-Jun-98 Darwen reg on return c VN PCBs 
19 10-Jun-98 Preston reg free C.C VN PCs 
20 17-Jun-98 Preston reg free c.c VN PCs 

Total 

Table XIX-1 : Loads to MGH Reclaim from users located in Lancashire ( January - June 1998) 

Symbol Explanation 
C 

c.c. 
Free 
new 
OEM 
On return 

PCBs 
PCs 

reg 
SC 
tm 
WV 

company 
County council and Local authorities 
Free collection 
a new user 
Original Equipment Manufacturer (Philips) 
Investment on return is negotiated; user receives a percentage of the 
profit made by MGH Reclaim 
Load consisting mainly of printed circuit boards 
Loads consisting of PC-related items, monitors, cables, keyboards, PC
casings incl. components, etc. 
regular user 
scrap metal merchant 
telecommunication company 
Collection with vehicle owned by MGH Reclaim 

Table XIX-2: Legend of used symbols 

0 
900 

0 
0 
0 

350 
0 
0 
0 
0 

500 
300 
300 
500 
300 
500 
500 
600 
400 
400 

5,950 

The period April - June loads were weighed or the amounts were estimated by the manager 
of MGH Reclaim. January-April the loads were not weighed and estimations were not made 
by the manager of MGH Reclaim. 
The telecommunication company in Chorley is excluded in further analysis whereas they 
generate telecommunication material which is not within the scope of the assignment. 
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Regular users Location Size employee collections by Expected 
band MGH in kg/half amount of waste 

year IT-equipment in 
(jan. - june '98) kg/year 

CMS Maintenance Blackburn 50-99 (1) (2) 
Crouw Paints Darwen 50-99 (1) 75 * 4 = 300 
Express Gi'fts Blackburn 250-499 500 375 * 4 = 1,500 
GEC Preston/Manchester 500-999 (1) 750 * 4 = 3,000 
Graham & Brown Blackburn 500- 999 (1) 750 * 4 = 3,000 
LCC - Resources Preston/Lancashire 200 800 200 * 4 = 800 
Directorate 
Local authority Wigan (4) 1,600 (3) (4) 
Philips Blackburn 250-499 (1) OEM/ PCB-

components 
Pierce Accountancy Blackburn 50-99 500 75 * 4 = 300 
Re-Gen Logistics Darwen 10 1,100 IT-recycler/PC Bs 
Smith & Nephew Nelson 500- 999 (1) 750 * 4 = 3,000 
Unipoly Leyland 100 - 249 300 175 * 4 = 700 

Table XIX-3: List of users period January to June 1998 

Column 4 shows the estimated amount of IT-equipment disposed of per year by users, equal 
to 4 kg/employee. 
To estimate the average amount of waste IT-equipment disposed of by MGH Reclaim's 
users the following formula is calculated. 
Average number of employees * 4 kg/employee = the estimated amount per company per 
year (theoretical amount based on annual sales and market saturation factor - see Appendix 
XIII). 

(1) January - April the loads were not weighed and estimations were not made by the 
manager of MGH Reclaim. In the period April - June loads were weighed or the amounts 
were estimated by the manager of MGH Reclaim. 
(2) CMS Maintenance is a maintenance company for IT-equipment; they dispose of their own 
IT-equipment through MGH Reclaim and their customers. A theoretical estimation will not be 
valid for them. 
(3) For collections from Wigan an estimation is made based on the weights of the estimated 
loads. 800 kg was collected in two loads; this is expected to account for the first two loads. 
(4) Collections made by the local authority in Wigan from various sources. 
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~ENDIX XX Vehicle operating costs 

Geoeral Information 

Annual Mileage 

Life (Years) 

L* (Miles) 
.Replacement Cost(£) 

FUfl Consumption - mpg 
Fuel Price - p per lit re 
Tyre Life (Miles) 

Average 
Mileage 

Standing Costs 

VED 160 
I.nsur.urce 502 
Depreciation 2,173 

2,835 

R~nning Costs 
Fuel 2,-+13 

Tyres 255 

~intcnancc l,097 

3.765 

Total Vehicle COSl 6,600 

Overheads 

Transp:m 783 

TOTAL~QST 7,383 

VEIDCLE OPERATING COSTS 

Average 
Mileage 

25,000 

6.0 

150,000 

15,960 

25.0 

53.J 

32,000 

Vaos of 3.S tonnes gvw- Di~l 

COl>1s as lit h1 July 1998 

Higher 
Mileage 

40,000 

4.0 

160,000 

16,724 

30.0 

53 . l 

42,000 

um-er 
Mileage 

15,000 

8.0 

120,000 

15,199 

22.0 

53. l 

22.000 

Costs£ pa ~.9fil5 p ~r Mile 

Higher Lower Average Higher Lower 

Mileage Mileage Mileage l\.uleage Mileage 

160 160 0.64 0 . ..0 107 

553 457 2 01 1.38 3.05 
2.874 1, 704 8.69 719 I 1. 36 

3,587 2,321 11.34 8.97 15.47 

3.218 I.645 9.65 &.o .. 10.97 

288 239 1.02 0 .72 1.59 

1,566 7~ -U9 3.91 5.23 

5,072 2,668 15.06 12 .68 17. 79 ---

8,658 4,989 26.40 21.65 33.26 

783 7~3 3. 13 1% 5.22 

9.,441 5,772 29.53 13_6-0 3-8 . .ul 
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