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Executive summary

This report was prepared by Axion Recycling for enhance to estimate waste electrical and electronic
equipment (WEEE) material flows in London, inside the boundary defined by the M25 orbital
motorway. The study focused on the two primary sources of WEEE, namely that arising from the
domestic sector - ‘household WEEE’ - and that arising from business and commercial premises -
‘B2B WEEE’.

The main deliverables are listed below:

A projection of the expected arisings of WEEE based upon the working lifetime of products

and the demographics of the region

A comparison of the predicted volumes of arisings with any available real-life data for existing

WEEE collections in relevant locations

An analysis of the current disposal routes for the WEEE arisings, with emphasis on the

different sources of waste
A prediction of future trends in waste flows post implementation of the WEEE Directive

Estimates of the different material tonnages generated by the fraction of waste being sent for

recycling

The original intention was to conduct purely desk-based research, but a lack of published information
relating to WEEE ownership and disposal levels related London’s population demographics,

demanded that some pilot scale survey work was necessary. Axion conducted two surveys:
a survey of household WEEE ownership and disposal patterns with two Ealing schools
a telephone survey with businesses across London

The information gathered in these pilot surveys was combined with the limited published data to

produce two computer models. The main results of this analysis are listed below.

The domestic model produced as part of this report gives a total of 166,400 tonnes per year

enhance

the enterprise support service from
London Remade and London CRN
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for arisings of household WEEE in London which supports London Remade’s previous

estimation of 170,000 tonnes per year

There is limited existing research on levels of commercial WEEE and limited understanding of

the WEEE processes already in place, for example retailer take-back

The amount of WEEE being generated per household is increasing particularly the number of

mobile phones and electronic toys

The disposal route data suggests that 69% of domestic WEEE passes into three main
streams, either collected by bulky waste services, taken to a civic amenity site or retailer take-
back. This should make it easy to record and monitor WEEE in the future and capture this

domestic WEEE for recycling

The estimated result for B2B WEEE of 15,300 tonnes total arisings, appears very low and
does not include all possible sources of B2B WEEE. However, it does compare well with

another estimate of 22,000 tonnes for London’s office-based WEEE

The number of fly-tipping incidents reported in the Department for Environment, Food and
Rural Affairs’ (Defra) database suggests this is a significant issue for the collection of WEEE,
particularly larger items that are difficult to dispose of or take to a civic amenity site. Defra

estimates that approximately 2,750 tonnes are being illegally dumped each year

As such, the following recommendations are proposed for further research, specifically in the
commercial area:
Key stakeholders should be identified, including producers of electrical and electronic

equipment

The processes of WEEE disposal currently being used need to be identified; in particular the

processes of retailer take-back and the annual tonnages being collected

The current and proposed methods for disposing of hazardous components from WEEE

recycling

Identification of the methods of WEEE recycling currently being used in the UK and

elsewhere, and the main recycling companies in the UK and Europe

enhance

the enterprise support service from
London Remade and London CRN
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Identification of approximate material weights for the 10 categories of WEEE and from this,

potential opportunities and constraints

enhance

the enterprise support service from
London Remade and London CRN
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1. Introduction

This report was prepared by Axion Recycling for enhance to estimate WEEE material flows in
London, inside the boundary defined by the M25 orbital motorway. The study focused on the two
primary sources of WEEE, namely that arising from the domestic sector - ‘household WEEE’ - and

that arising from business and commercial premises - ‘B2B WEEE'.
1.1 Scope of study
The scope of the study is:

A projection of the expected arisings of WEEE based upon the working lifetime of products

and the demographics of the region

A comparison of the predicted volumes of arisings with any available real-life data for existing

WEEE collections in relevant locations

An analysis of the current disposal routes for the arisings of WEEE, with emphasis on the

different sources of waste
A prediction of future trends in waste flows, post implementation of the WEEE Directive

Estimates of the different material tonnages generated by the fraction of waste being sent for

recycling

1.2 Methodology

Preparation of the report was carried out in four stages:
desk-based research and collection of reports and data

pilot scale surveys to obtain working data, where there was an identified lack of information

from desk-research
analysis of the gathered data by means of computer models

comparison of results from the models with real-life data for specific areas as collected by

AXxion on previous projects
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2. Review of existing research

Desk-based research was carried out to find reports that provided a link between the demographic of
the London business or household population and quantitative data that related the ownership of

WEEE to those populations.

The direction of this research was steered in response to advice from our panel of WEEE experts.

Some of the areas investigated included:

general internet searches
recycling orientated websites
MINTEL market research
ACORN database

trade press

British Library searches

In all cases, it is clear that there is a wealth of published information that analyses London’s domestic
and business population in a myriad of different ways. Such factors as size, market sector,
geographic location, turnover, ethnic origin, type of property, age, sex and religion have all been
studied and reported many times. However, none of this information included a direct link between

one of these factors and the ownership of electrical and electronic equipment.

This lack of data related specifically to London’s WEEE arisings soon became apparent. Apart from
the localised WEEE collection trials carried out by Axion in Lewisham and Bexley during 2004/5, no
useful information related to either WEEE ownership levels or disposal volumes in the capital was

found.

The Industry Council for Electronics Recycling’s (ICER) estimate of approximately one million tonnes
of household WEEE generated in the UK annually has become the ‘benchmark’ figure used
throughout the industry. Although, as yet, there has been no prediction of the commercial sector’s

tonnage.

London Remade’s own evaluation (Dec 2003), that London accounted for some 170,000 tonnes of
this total based on population, provides a useful point of comparison with the

model results researched.
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Elsewhere in the UK, the research landscape proved similarly unpromising, with the exception of two
notable studies, by the Hampshire Natural Resources Trust and Sheffield Hallam University. There
was also useful data on the volume and mix of WEEE taken to a civic amenity site in Peterborough,
during 2004.

When doing research, it was noted that the UK is not unique in this lack of WEEE data. The Irish
Republic (which implemented the WEEE directive in August 2005) also reports a scarcity of reliable
pre-implementation WEEE data, as well as highlighting the absence of unified reporting and
calculation methodologies throughout the European Community. A similar lack of pre-implementation
data was found in contacts with NVMP in the Netherlands and El Kretsen in Sweden. This indicates
that the recording and reporting of WEEE volumes may only occur post implementation of local

legislation.

The main conclusion from this research phase was that the two most relevant reports (E-Scope and
HNRT) indicated that a model of London WEEE arisings could be developed on the basis of

ownership levels and product lifetimes. A brief summary of these two main reports is given below.

2.1 HNRT Report

HNRT — WEEE Arisings Algorithms Report — May 2004 — Scott Wilson.

The Hampshire Pilot WEEE De-Manufacturing Project commissioned a study, by Scott Wilson, in
order to estimate the total arisings of WEEE across the county. Market research indicated that by
combing national statistics data for population demographics with published marketing information on
ownership levels and lifetimes for a set of common electrical goods, it is possible to build a model of
expected WEEE arisings by geographic areas. The calculation method used has been adopted as

the basis for the model of London WEEE arisings as outlined in this report.

2.2 E-SCOPE Report

E-SCOPE - Prospects for household appliances — 1998-1999 — Cooper and Mayers

Dating from 1998/99, this survey of over 800 UK households in 180 different locations provides
detailed data on ownership levels, disposal routes and age at disposal for a range of household
electrical items. Given the large size of the sample set and the level of detail that the report covers,
this was judged to be by far the best available information on which to base this report’s domestic

model.
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3. Pilot scale surveys

In order to obtain data that was directly related to London’s WEEE arisings, it was decided to conduct

two original pilot-scale surveys.
3.1 Domestic survey

The sample population consisted of the householder communities drawn from two large primary
schools (700 and 450 pupils respectively) in the London Borough of Ealing. Both schools offered a
population located chiefly in the owner-occupier terraced and semi-detached properties part of the

housing spectrum.

A questionnaire was designed and distributed by both schools with their weekly newsletters to their
(see Appendix 1). In one school, Axion attended a full school assembly to explain the background to

the project, prior to distribution of the survey forms.

In total, 134 school surveys were completed. The raw data was collated and used to produce
information on:

ownership level per household
age of items at disposal
chosen route for disposal

As with all surveys, the data collected should be interpreted with a degree of caution as it is often
subject to inaccuracies and potentially unreliable. On face value, the surveys appeared to have been
answered reasonably well, with detailed data entered. However, some surveys included vague

answers and others were incomplete, therefore, these have been omitted from the analysis.

On analysis of the results, it was decided the questions concerning discard route had not been
answered reliably, possibly due to the young age of the respondents or a lack of clarity about the

meaning of different disposal routes, so this part of the data was not used for the calculation.
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3.2 Business survey

The business survey was completed over the telephone with businesses and other organisations,
differentiated by sector, location and business size (as indicated by employee numbers). A simplified
version of the domestic questionnaire was used on the assumption that a more limited range of
appliances (ie business, IT and telecommunications equipment) would be found in use at business

locations.

Over the course of two weeks, at the end of April 2006, 200 London firms were contacted. Of these,
71 companies were prepared to respond to the researchers. A summary of these findings is in

Appendix 3.

Research showed that while estimates of the amount of equipment held was reasonably easy to
obtain, most people interviewed found it difficult to make accurate estimates of the age at disposal.
One reason given was that IT equipment, in particular, is often modified or upgraded during its

working lifetime before reaching a point of disposal.

As with the domestic survey, the disposal route of the equipment did not appear to be well answered

and little can be deduced from the analysis.

The survey provides some recent, London-based data on which to base estimates of commercial
WEEE arisings. It was primarily limited to ‘office-type’ businesses and does not therefore give any

indication of the substantial volume of industrial or retail WEEE.

4. Description of analytical models

4.1 Domestic WEEE

A major part of this study has been the development of a model which analyses the data from the E-
Scope report and the Axion schools survey. Each data set is used in conjunction with information on
the number of households in each London borough to generate estimates of:

Ownership level of common household electrical and electronic equipment

Number and mass of each item arising for disposal

Number and mass of each item flowing down different disposal routes

Future growth rates in ‘recycled’ WEEE and total arisings
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Potential volumes of recovered materials derived from the recycling process

The model for the domestic sector has been based primarily upon the data found from the E-scope
study carried out in 1999. This information is then compared with the 2006 actual data gathered in

London under the Axion schools survey.

In order to make best use of the limited information available, it was decided to base the calculations
in the model on the principles applied by the HNRT report of 2004. Thus, the following calculation

was used as the primary means to estimate total WEEE arisings in each London borough.

Number of Appliance Disposal rate Mass of
Total WEEE = households ’ ownership “ | of appliances | * combined
level appliances

A number of assumptions were used in the calculation, listed below:

The ownership level of each appliance is the same for every household, regardless of the
number of occupants in the house and other demographic factors of the household

The ownership level and disposal rate of appliances is the same for all boroughs in London
The mass of all individual appliances used in the model is the same
The model and further description can be found in Appendix 4. This explains the function of each of
the individual worksheets and comments upon how the results have been calculated.
4.2 Commercial WEEE

As part of the study, Axion produced a basic model for B2B WEEE.

The model for the business sector in London is much simpler than the domestic estimate. This is
because we found no published data on B2B WEEE or ownership to use as a basis for the estimate.

Hence the model uses the limited data set obtained from the telephone survey.

The model groups the different businesses into sector and then uses the survey results for ownership

and lifetime to predict arisings.

The number of appliances used for the business survey was kept to a minimum, in order to simplify
the telephone survey:
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telephones, faxes, answer machines
photocopiers/printers

computers and other equipment

TV, videos and DVD

general kitchen equipment

The model and description of the calculations used in the worksheets is included in Appendix 5.

5. Results and Discussion

For each section of the estimation model we have compared the main findings with real-life data in
order to make a judgement about the accuracy and reliability of the figures predicted by the

calculations.
5.1 Results from the domestic model
5.1.1 Estimation of WEEE arising

The model uses the information from the E-Scope survey to estimate total WEEE arisings based
upon the ownership and lifetime data collected in 1999. These results are then compared with those

generated by our own 2006 Axion Schools survey.

Total WEEE for London based on data from E-scope study 147,500 tonnes/yr

Total WEEE for London based on data from Axion School Survey 166,400 tonnes/yr

The two sources of data produce broadly the same result, with the 2006 school survey result being
13% higher than the E-Scope results from 1999. An explanation for this difference may be attributed
to the growth rate in electrical goods ownership over the past seven years, or an increase to the
‘family group’ of our schools sample. The difference may also be related to the different sample sizes

used.

It is notable that the figure is also in broad agreement with the pro-rata ICER figure of 170,000 tonnes
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for the London domestic sector, derived from an earlier London Remade estimate.

The 166,400 tonnes figure equates to 23 kg per person (based on population of 7.2 million) as a
maximum mass of WEEE generated, which can be compared with the EU target of 4 kg per person to
be recycled in the future (ie total available WEEE is nearly six times the target for recycling).

5.1.2 Ownership levels

The following tables show a comparison between the ownership level and age of discard for the E-

Scope and Axion school survey.

Table 1: Ownership level and age of discard

Appliances E-Scope Study E-Scope Study Axion Study Axion Study

Units per 1000 Age of Discard Units per 1000 Age of Discard
households households

Electrical cookers 685 12 years 742 7.79 years
Microwave Oven 697 11 years 898 5.61 years
Refrigerator 1475 10 years 1253 7.66 years
Washing Machine, 1529 9 years 1613 7.47 years

dishwasher, dryer

Vacuum cleaners 1332 8 years 1113 6.02 years

Small work or personal 6 277 8 years 1242 3.82 years
care appliances

Hi-fi, stereo 1599 7 years 1296 7.90 years

Radio, CD 2 050 7 years 1984 5.20 years
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Appliances E-Scope Study E-Scope Study Axion Study Axion Study

Units per 1000 Age of Discard Units per 1000 Age of Discard
households households

TV 2 382 7 years 1694 8.49 years
Video, DVD 1448 6 years 1624 5 years
Telephone, fax, answer 2 890 6 years 2043 5.15 years
machine

Mobile phone, pagers 601 6 years 1849 2.37 years
Computer 620 4 years 1 505 4.76 years
Electronic Toys 929 4 years 2172 4 years
Home and garden tools 3388 4 years 1935 4.15 years

It is notable that the average total number of items per household is lower for the school survey (23
per household versus 27.9 for E-scope). This is surprising based upon the demographic mix of our
‘school family’ sample. It is hard to believe, for instance, that the number of ‘Small work or personal
care appliances’ has dropped from 6.28 down to 1.24 per household. This suggests incomplete
responses to the schools survey.

Some individual item differences do appear to be intuitively correct. Microwave oven ownership is up
from 0.7 in 1999 to 0.9 per house in 2006, and computer ownership is up from 0.62 to 1.51 over the
same period.

The ‘age of discard’ results are also interesting with the recent survey showing a range of 2 to 8 years
across the items compared with 4 to 12 years for the 1999 E-scope results. Again this would seem to
make sense based upon general knowledge of consumer behaviour and increased rates of
replacement and/or obsolescence of electronic equipment.
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5.1.3 Product masses

The figures used for the individual item mass have a significant bearing upon the final tonnages
predicted by the model. We therefore, carried out comparisons with recently measured product

masses in order to verify the figures used in the model.

Table 2 — Product masses

Appliances E-Scope Product | Verification of Source of data

Masses Mass excluding
other sources

Electrical cookers 62 kg 70 kg HNRT
Microwave Oven 25 kg

Refrigerator 43 kg 40 kg UK Fridge Plant
Washing machine, dishwasher, dryer 69 kg 50-70 kg HRNT
Vacuum cleaners 5 kg 6.3 kg Lewisham CA
Small work or personal care appliances 2 kg

Hi-fi, stereo 5 kg

Radio, CD 1 kg

TV 16 kg 25 kg UK CRT Plant
Video, DVD 5 kg 5kg

Telephone, fax, answer machine 2 kg 1-4 kg Lewisham CA
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Mobile phone, pagers 1 kg 0.3 kg
Computer 20 kg 18-23 kg
Electronic toys 1 kg
Home and garden tools (electrical) 10 kg 4-7 kg Lewisham CA

This comparison shows that the figures used in the original E-scope survey are still broadly in
agreement with more recent data. However, it is important to recognise that there is a very wide
range of weights for the different items shown in the same grouping or even across individual item
types (ie a TV can vary from 15 to 50 kg depending upon screen size). This wide variation in weight
was also noted in a recent project conducted by Axion at the Peterborough civic amenity site
collection exercise in 2003, when over 400 items were weighed to estimate the standard deviation on

the item masses.
5.1.4 Disposal routes

The information used to generate the tonnages for each disposal route was taken from the E-scope
survey only (we judged the poor responses to the school survey to render this data invalid for
predictive use). The 14 different routes used by E-scope have been reduced to eight routes for this
analysis, by grouping similar routes (see Appendix 6). The percentage of each item being sent down
the three main disposal routes is shown in Table 3, below. This table indicates that, when asked,

people favour the following disposal routes.

Table 3 — Disposal routes

Collected by Bulky Waste Taken to CA Site Retailer Take-back
Service
20 793 tonnes (16.4%) 47 583 tonnes (30.6%) 29 292 tonnes (22%)

It is debatable as to whether these are the ‘actual’ disposal routes used when people discard
electrical items, particularly the larger items. Both the ease of access to civic

amenity sites and the level of social responsibility regarding ‘correct’ waste
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disposal should also be considered, as these may be significantly different for London residents when

compared with the rest of the UK.

The model then uses the weights for individual items combined with the percentage split across
disposal routes - see Table 4. This shows the mass of each item being sent down each of the eight
disposal routes, based upon the Axion schools ownership information (but using the E-scope disposal

routes data).

This equals 97,668 tonnes or approximately two-thirds of the total domestic WEEE arising. This
WEEE therefore, is being sent down disposal routes where it should be relatively easy to capture the

WEEE stream and divert it to a recycling facility.

For the purposes of this estimate, it is the total of these three disposal routes, in Table 3, that we
believe will form the ‘recordable’ tonnage of ‘separately collected WEEE' in the future, post

implementation of the WEEE Directive and UK Legislation.

However the difficulty that then arises is to answer this question: “What proportion of the ‘separately

collected WEEE' is currently being recycled to produce recoverable materials?”

No published data exists in the UK to answer this question and the research effort required to
investigate current disposal routes for each of these three disposal routes is outside of the scope of
this project. Axion has made an estimate of the likely percentage of ‘collected’ items currently being
recycled. The ‘estimated percentage of items currently recycled’ is much higher for well-established
product disposal routes, such as large white goods being sent for metal recovery, than for items such
as small household appliances and electrical toys, where much lower percentages have been

applied.

This approach yields the following data.
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Table 4 — Tonnage and percentage currently being recycled

Appliances

Collected to be
recycled

Estimated % of
items currently
recycled

Electrical cookers

Microwave Oven

Refrigerator

Washing Machine, dishwasher, dryer

Vacuum Cleaners

Small work or personal care appliances

Hi-fi, stereo

Radio, CD

TV

Video, DVD

Telephone, fax, answering machine

Mobile phone, pages

Computer

Electronic Toys

12 836

6518

16 222

38 127

1724

383

920

270

6 202

2 065

663

604

4 145

514

90%

40%

95%

85%

10%

5%

5%

5%

60%

5%

5%

20%

45%

1%
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Appliances Collected to be Estimated % of

recycled items currently
recycled

Home and Garden (electrical) 6 474 3%

This approach yields a figure of 68,273 tonnes for the current tonnages recycled or about 70% of that

which has been separately collected down the three main routes.
(A figure of 55,000 tonnes is estimated using the E-scope base data instead of Axion school survey).
5.1.5 Growth Rate — Future WEEE

It was decided to base the estimate of future growth rates in ‘Separately Collected WEEE’ on the
experience of countries where some form of WEEE legislation has already been implemented.

We were able to extract useful data from Sweden (El Kretsen system) and from the Netherlands
(NVMP). These countries have been operating local versions of ‘WEEE-type’ legislation since the
late 1990s and have, therefore, created well organised recording systems for the total tonnage of
collected WEEE.

Table 5 — Annual growth for the Netherlands and Sweden

Annual growth of WEEE The Netherlands

Year 1 174.12% 275.80%
Year 2 118.28% 105.17%
Year 3 103.47% 122.58%
Year 4 116.73%

The annual percentage growth rates in reported WEEE tonnages were then used to produce a set of
year-on-year growth figures, which we applied to the ‘starting point’ for

London’s projected growth. For this point on the curve we have used the
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‘recycled now’ tonnage generated by the model. This yields the following graph.

Figure 1 — Projected growth of recycled WEEE in London

Projected growth of Recyded WEEE in London
300,000 tons
250,000 tons /
200,000 tons -
B
B —f=—Total WEEE
‘: 150,000 tons —8—Holland data
ﬁ —ir— Sweden data
=
100,000 tons /
50,000 tons
0 tons T T T T
2006 2007 2003 2009 2010
Year

We have shown the ‘total arisings’ line to increase by 5% per annum (this is consistent with
predictions made in the Irish EPA report of 2001, which gave predicted arisings growth of between six
and 11% per annum over five years). Our own comparison of two different data sets (E-scope and
Axion school survey) indicates a theoretical growth of 2% per annum, based upon the 1999 — 2006
period (ie 147,500 tonnes of arisings for 1999, increased at a rate of 2% per annum for six years
shows arisings of 166,100, which is close to the tonnage we have estimated in the 2006 schools

survey).

It is clear from the above graph that the very high percentage growth for Sweden in year one of 275%
has distorted the predicted growth curve, as it is not possible to ‘separately collect’ more WEEE than

actually arises.
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However, the data from the Netherlands does give an estimate of growth that looks sensible over the
next few years, suggesting that by 2009 the London tonnage of separately collected domestic WEEE
could be up to 146,000 tonnes per year. (This can be seen on the lower curve in the above graph —
‘Netherlands data’, which shows the expected growth in separately collected domestic WEEE if the
estimated 67,000 tonnes for 2006 follows the same annual percentage increases as those reported
by the NVMP system).

For the year 2010, if the growth in separately collected WEEE follows the Dutch experience and there
is a 5% year-on-year growth in total WEEE arisings, then 75% of the 200,000 tonnes per year stream

from London households will be recycled.
5.1.6 Materials

The split of recovered materials generated, if all the separately collected WEEE is fully recycled, is

shown in the following chart.

Figure 2 — Total mass of recovered materials from recycling WEEE

T otal mass of recovered materials from recyded WEEE in
London, IF all 'separately collected-WEEE' is recyded.
(Total tonnes = 97,300/yr)

5,600 tons
200 tons
1,900 toms—.
m ferrcus
m plastic
Owood
19,300 tons O-elec trical
51,500 tons o aluminiurm
w batteries
500 tons mglass
Oother waste

15,600 tons
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Steel and plastic represent 68% of the total tonnage of 97,800 tonnes of recoverable materials. The
‘electrical’ fraction includes circuit boards and copper-rich motor windings stripped from the
equipment before sending for bulk shredding (other waste includes items like dust-bags from vacuum
cleaners and non-WEEE, incorrectly disposed of at civic amenity sites).

5.2 Results from the business model

The data gathered from the business survey related to 71 businesses across a range of ten different
sectors. It was possible to calculate an average level of ownership per employee, based upon the
survey results. This was then used with published data for total employment in different business

sectors to obtain the table below.

Table 6 — Results from the business model

Appliances Weight/item Number disposed

Telephones, faxes, 1 kg 3121771 424 477 424
answer machines

Photocopiers, 40 kg 389 653 58 694 2348
printers

Computers 20 kg 3166 031 520 187 10 404
TV, videos, DVDs 15 kg 153 814 32 199 483
General kitchen 50 kg 244 000 33 509 1675
equipment

Total for London Business 15 334

This survey was limited and thus, the result is based upon a very small sample size. It was not
judged to be valid to produce a set of results split either by business sector or geographically across
the London boroughs, because this would stretch the available data.

This figure represents a considerable underestimate of London’s B2B WEEE.
The survey was limited to a small set of electrical items and because it was
solely telephone-based, has focussed primarily on office-based workers.
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This means that all of the ‘other commercial WEEE’ being generated within the capital has not been
included in the estimate. Some obvious omissions would include:-

vending machines

retail chilled and frozen food storage / display equipment

heating and lighting equipment

manufacturing tools and machinery

air conditioning

ticketing equipment

road signs and street electrical equipment

sports and leisure equipment from clubs and gyms

In order to provide a basis for comparison with the above figure of 15,300 tonnes, Roger Freeman,
who was manager for the HNRT WEEE project, was asked to provide his own estimates of B2B
WEEE in London.

Roger Freeman has used National Statistics data for employee numbers in different sizes of firms
linked to ownership data, and lifetime figures from ICER to develop the following estimate for the UK

businesses as a whole:

All WEEE types 139 500

This is based upon a UK working population of 25 million people.

On a simple pro-rata basis, London’s 4 million employees would generate 4/25th of this UK total =
22,000 tonnes for London.

This figure is not dissimilar to the 15,300 tonnes from the Axion survey, but once again tends to focus
upon ‘office-worker’ WEEE as opposed to WEEE from the retail, manufacturing, leisure and transport
industries.
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5.3 Comparison of model results with actual data

We obtained recent data for two London civic amenity sites, giving an accurate estimate of the
tonnage of WEEE being collected at present.

Table 7 — Current WEEE collected in London Borough of Lewisham and Ealing

CA Site Location Annual WEEE Date

tonnes

Greenford Ealing 441 April 2005 - March
2006

Lewisham Lewisham 348 April 2005 — March
2006

These two locations were selected due to their different geographic locations in the capital and socio-
economic profiles. They are also sites where Axion had access to recent, real data concerning the
volume of WEEE that is collected when local residents are given the facility to separate their WEEE
at the civic amenity site.

For Lewisham, this figure is the total of four separated streams — Fridges/freezers + TV/CRTs + Metal
Rich WEEE skip + Plastic WEEE skip.

For Greenford we have data for the WEEE placed into the ‘small WEEE collection container’, plus a
total of fridges collected. We have added to this the estimated fraction of ‘Scrap Metal’ that is made
up by large white goods.

The Greenford site is one of three serving Ealing. The other two sites are at Acton and Southall.
Lewisham has one civic amenity site serving the whole borough, located at the extreme northern

edge of the region.
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The model predicts total domestic arisings for each borough of:

Ealing 6 386 tonnes

Lewisham 5 800 tonnes

Of this, 30.6% is estimated to be ‘taken to a civic amenity site’ based on the E-scope data. On this

basis we can estimate the following tonnes of WEEE going to the two sites:
Ealing — 6,386 x 30.6% over three sites = 651 tonnes per year or 50% more than actual of 441 tonnes
Lewisham — 5,800 x 30.6% = 1,775 tonnes per year or five times actual of 348 tonnes

There is a fair correlation between the model and the actual result for Ealing, but poor correlation for

Lewisham (which only has one site).

Maybe this indicates that the behaviour of Ealing residents, who are well served by civic amenity
sites, is similar to the national picture given by the E-scope study in terms of their disposal habits.
However, Lewisham, which has only one civic amenity site and a different socio-economic population,
does not follow the national pattern. It would be very difficult to transport a TV set by public transport

across the whole of the borough to access the civic amenity site, which is on an industrial estate.
5.4 Fly-tipping information

The Defra Fly-capture website gives an indication of the level of WEEE being tipped onto the streets
or public land in London. Each council in the UK should report all incidents of fly-tipping on a
centralised database. The incidents are classified by type of waste. Two groupings exist for WEEE —

large white goods and other WEEE.

A table summarising London’s annual WEEE-tipping reports, ranked by council is in Appendix 7.

There were nearly 25,000 reported incidents of WEEE-type fly-tipping in London in 2005. The Royal
Borough of Kensington and Chelsea headed the table with 6,559 incidents and Lewisham was
second with 3,942. Assuming each tipping incident had at least one fridge and the ‘other-WEEFE’
incident was at least one TV set, this gives a figure of 165 tonnes of fly-tipped WEEE in Lewisham
each year (only for that fraction reported and not including private or

commercial land).
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We estimate that, if all London boroughs were making full reports of fly-tipped WEEE (ie councils with
less than 30 average incidents per month are probably not fully reporting), that around 2,750 tonnes

of WEEE is being disposed via this illegal route across the capital.

Our model only gives a fly-tipped prediction of 1,426 tonnes (0.7% of total). This under-estimates in
comparison to the Defra ‘fly-tipped’ total probably results from survey respondents being unlikely to

report an illegal disposal route for their own waste.

Recent media coverage, in the Guardian and on Channel 4’s Despatches documentary ‘Rubbish into
illegal dumping’, suggests that the potentially significant impact of this stream on overall WEEE
calculations should not be ignored. It is also worth repeating that the Fly-capture system does not
report incidents of WEEE-tipping on private or commercial premises and therefore the 2,750 tonnes

estimated above will only represent a sub-set of London'’s total fly-tipped WEEE.

6. Conclusions and Recommendations

The following conclusions are drawn from this report.

The domestic model produced as part of this report gives a total of 166,400 tonnes per year
for arisings of household WEEE in London. This supports the previous London Remade

estimation of 170,000 tonnes per year

There is limited existing research on levels of commercial WEEE and limited understanding of

the WEEE processes already in place, for example retailer take-back

The amount of WEEE being generated per household is increasing, particularly the number of

mobile phones and electronic toys

The disposal route data suggests that 69% of domestic WEEE passes into three main
streams, either collected by bulky waste services, taken to a civic amenity site or retailer take-
back. This should make it easy to record and monitor WEEE in the future and capture this
domestic WEEE for recycling

Growth rate prediction by comparison with data from the Netherlands indicates a sensible
growth curve in recycled tonnage versus estimated arisings. It is estimated that by 2010,
London’s household WEEE arisings will reach 200,000 tonnes per

year and that 75% of this will be captured for recycling
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The estimated total of 15,300 tonnes of WEEE arising from the commercial sector appears
very low and does not include all possible sources of commercial WEEE. However, it does

compare well with another estimate of 22,000 tonnes for London’s office-based WEEE

The number of fly-tipping incidents reported in the Defra database suggests that this is a
significant issue for the collection of WEEE, patrticularly larger items which may be difficult to

dispose of or take to civic amenity sites.

As such, the following recommendations are proposed for further research, specifically in the
commercial sector.
Key stakeholders in the area of business waste should be identified, including producers of

equipment

The processes of WEEE disposal currently being used in the business community needs to be
identified, in particular the processes of retailer take-back and the annual tonnages being

collected as part of this process

The current and proposed methods for disposing of hazardous components from WEEE
recycling

Identification of the methods of WEEE recycling being used in the United Kingdom and

elsewhere in the world and the key recycling companies in the UK and Europe

Identification of approximate material weights for the 10 categories of WEEE and from this

potential opportunities and constraints
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Appendix 1

\ Appendix 1 — Domestic Survey

Do your bit for London .... and the PTA

Dear Fielding/ Oaklands school family

We are trying to find out what happens to London’s old TVs, computers, fridges and other electrical
equipment once they’'re no longer wanted. One of our tasks is to estimate how much of all these
items we actually have in our homes. And this is where you can help. All you have to do is answer the
following questions and then place your completed questionnaire in the box marked xxxxxxx in
Reception.

1. Do you and your family live in (please tick where appropriate):
A house?
A flat or apartment?
Other accommodation?

2. Is your home:
Rented?
In private ownership?

3. How long has your family lived in this home?

1-3years
3 — 6 years
6 — 9 years

more than 9 years

4. How many rooms are there in your home?
Less than 5
Between 5 and 10
More than 10

5. How many people live in your home? (Please enter numbers)
How many adults between:
18 and 35?
35 and 45?
45 and 607
60 and over?
How many children up to the age of 11?
How many children between 11 and 187

6. How many of the following items do you:
(a) have in current use? (b) in storage in your home? and (c) approximately how old are they?
Electric cookers
Microwave ovens
Refrigerators and freezers
Washing machines, dishwashers and tumble dryers
Vacuum cleaners and carpet cleaners
Small work or personal care appliances
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Hi-fi and stereo

Radio and personal radio, stereo and CD
Televisions

Video and DVD equipment

Telephones, faxes and answer machines
Mobile phones and pagers

Computers and other computer equipment
Electronic toys

Home and garden tools (electrical)

7. Please answer both parts of this question

(a)How many of the following disused items have you removed

from your home during the last year?

(b) approximately how old were they when removed?
Electric cookers
Microwave ovens
Refrigerators and freezers

Washing machines, dishwashers and tumble dryers

Vacuum cleaners and carpet cleaners
Small work or personal care appliances
Hi-fi and stereo

Radio and personal radio, stereo and CD
Televisions

Video and DVD equipment

Telephones, faxes and answer machines
Mobile phones and pagers

Computers and other computer equipment
Electronic toys

Home and garden tools (electrical)

8. How were these items disposed of

Given away/ Collected Taken to Collect
or sold as ordinary  Civic and
Waste** Amenity Replace
Slte* *k%k

(please tick where appropriate)?

Electric cookers

Microwave ovens

Refrigerators and freezers

Washing machines, dishwashers and tumble dryers
Vacuum cleaners and carpet cleaners
Small work or personal care appliances
Hi-fi and stereo

Radio and personal radio, stereo and CD
Televisions

Video and DVD equipment

Telephones, faxes and answer machines
Mobile phones and pagers

Computers and other computer equipment
Electronic toys
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Home and garden tools (electrical)

* Such as the Greenford/Acton Depots
** \Weekly kerbside collections
*** i.e. by Appliance Retailers

NOTE for PARENTS

1. Please return only ONE

completed questionnaire per

household

2. £0.50 will be given to the

Parent Teachers Association for

every completed survery returned

by Thursday, March 30.
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Appendix 2
|

Appendix 2 — Business Survey

London WEEE Business survey:

1

(@
(b)

Into which of the following sectors would you place your organisation?

©CoOoO~NOOOUOITA~,WNPE

Public sector ( ie health, social services, central & local government)
Banking, financial services, etc

Professional and business services

Wholesale/retail

Manufacturing

Transport

Education

Creative and media

IT and telecommunications

How many people are employed in your organisation?

How many of the following items do you have
in current use?
In storage, and

Telephones, faxes, answer machines, printers, photocopiers etc
Computers and other computer equipment

Televisions, video and DVD equipment

General kitchen equipment (fridges, electric cookers, microwaves, kettles)
Other than above

How many of these disused items have you removed from your organisation during the last
year and how old were they when removed?

Telephones, faxes, answer machines, printers, photocopiers etc
Computers and other computer equipment

Televisions, video and DVD equipment

General kitchen equipment (fridges, electric cookers, microwaves, kettles)
Other than above

5. How were these items disposed of?

Given away/sold

Taken to civic amenity site
Collected as ordinary waste
Collect and replace

Other than above (please explain)

6. How confident are you that these items were disposed of in the way you have indicated?
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Appendix 3

\ Appendix 3 - Summary of the Business Survey Results

AIM: To determine the route of disposal of waste electrical and electronic equipment (WEEE) in
businesses in London.

SCOPE: 9 different sectors including Manufacturing, Public services, wholesale/retail, Education,
creative media, Professional, transport, Banking/financial services, IT/ telecommunication were
contacted involving large, medium and small scale enterprises.

LOCATION: Outer London, Inner London and City of London were surveyed to give a representative
of Greater London Area.

SOURCES: Research was done by internet searches using Google, www.yell.co.uk and Thompson
Local business directory www.thomweb.co.uk . Other sources of information were yellow pages and
various personal contact information.

METHODOLOGY: Telephone calls were made to the business contact numbers collected by three
individuals and the Asset Managers, Facilities Manager or IT personnel were asked for.
Information was collected using a questionnaire and answers were recorded.

RESULTS: About 200 businesses across London were contacted but only about 70 were able to give
information to completely answer the questionnaire used for the survey. Most of these businesses
contacted gave information on the number of equipments could not provide exact information for the
year of disposal of electrical equipments in their offices because the parts were replaced at various
times during use till it reaches its end of life and all the equipment had to be changed. Therefore
estimation was done to calculate when particular equipment breaks down.

CONCLUSIONS: There is a general awareness across businesses on the importance of proper
waste disposal of waste electrical and electronic equipments and some even have a Waste Policy in
place.

This study is a representative of attitude of businesses towards waste disposal but it is not conclusive
therefore it leaves room for further research.
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Appendix 4

\ Appendix 4 - Detailed Description of the Domestic WEEE Model

The model is organised into a series of worksheets, each focused upon a specific element of the
study.

‘Arisings’ worksheet — This sheet displays the results of the overall number of items and tonnages of
WEEE arising within London, split by product type. ARISINGS is defined as the total amount of
electrical equipment coming to the end of its useful life (for the current owner) and therefore reaching
a point of disposal. From this point onwards it may enter the ‘waste’ stream or be passed-on for re-
use.

The calculation of the arisings figure is based upon the data found for ownership (reference) and
lifetime of each of the products, with a detailed description of the calculation given on the worksheet.

It is possible for the user to select the source data used for the calculation, by clicking in a ‘button’ at
the top of the sheet. This causes the model to either calculate using the E-scope study data, or to use
the more recent information from the Axion schools survey.

For information on individual Boroughs, the user can select the name of the required council area
from a ‘drop-down’ box. This will then give the results of arisings for each of the product groupings
based upon the number of households in each borough.

‘Demographic’ — This sheet presents the data for population and households for each London
borough, using data taken from ‘www.capitalwastefacts.com’.

The average number of people per household for London ranges from 1.46 for the City of London to
2.58 for Newham.

Data is also shown for the split of households by type of dwelling, for information only. This
information is potentially valuable if data on ownership of appliances relates to the type of dwelling.
Calculations in the model based on different types of dwelling would be likely to produce more
accurate projection of WEEE arisings than using just number of households. However, the ownership
data based on dwelling type are unavailable at present. Further development of the model could
include factoring the dwelling types into the calculations.

‘Appliances’ — This worksheet tabulates the key data sets for both the E-scope study and Axion’s
more recent schools survey. It gives the values used in the calculations for average ownership levels,
age of items at disposal and the weights used in the calculation.

This sheet also includes a column of percentages, estimated by Axion Recycling, which indicate the
percentage of collected items that are currently recycled. This is based upon the knowledge that not
all items taken to CA sites or collected by retailer take-back schemes ARE actually being recycled at
present, a large percentage of smaller WEEE items still end-up in the general waste stream.

‘WEEE Calculation’ — detailed calculations for each borough — this sheet is not used to present any
results for the user.
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‘Disposal Route’ - This sheet uses the data from the E-scope study to estimate the tonnages of each
product type going down the different disposal routes. We simplified the fourteen possible routes
shown in the E-scope report down EIGHT different ways to dispose of WEEE (see table 2, on
worksheet). Routes which were judged to be very similar in nature were grouped together, in order to
simplify the analysis (e.g. ‘Taken to CA site’ and ‘Given to scrap merchant’ were combined). It was
decided that items which pass into the routes — ‘Collected as Bulky waste’; ‘Taken to CA Site’;
‘Retailer take-back’ (shaded green in table 3), are those that become available for recycling. That is,
these 3 routes would be considered as the sources of ‘Separately collected WEEE'.

The estimated percentage recycled figures are then used to generate a tonnage of ‘Recycled WEEE’
— refer table 4 on worksheet.

‘Growth Projection’ - This sheet uses information gained from Sweden (ex El Kretsen) and Holland
(ex NVMP) — the sources of data need to be explained and/or referenced, following implementation of
local legislation that is similar to the WEEE directive, to estimate the potential growth in ‘Separately
Collected & recycled WEEE'. This table shows the growth rates that have been applied to the model.

lAnnual Growth of WEEE from Holland and
Sweden data
Holland Sweden
year 1 174.12% 275.80%
year 2 118.28% 105.17%
year 3 103.47% 122.58%
year 4 116.73%

The starting point for the London growth curves is the current estimate of ‘Separately collected &
recycled WEEE'. (Note this figure changes depending upon which data set has been selected for the
calculations).

A graph of total WEEE arisings is also shown, representing the theoretical maximum tonnage which
could ever be achieved. We have applied a growth rate to the Total Arisings figure based upon
published estimates of arisings growth for a set of key items.

‘Materials’ — This worksheet gives an estimate of the tonnages of different recovered materials that
may be available from recycling of ALL separately collected WEEE. The data on the split of materials
has been derived from 2 sources:-

1) Actual mass balance data for a 4 tonne sample of small WEEE collected at Lewisham CA site
during March 2006 by Axion Recycling. The sample was processed at an existing IT
dismantling factory as part of another project being managed by Axion.

2) Recently published information for the mass fractions of TV sets derived from Remploy in
Sheffield and similar information on fridge and LWG make-up Reference.

Two pie charts are presented to represent (1) the maximum potential recovered material tonnage IF
all Arisings are fully recycled, and (2) The mass of materials available if all ‘separately collected
WEEE' is sent for recycling.
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Appendix 5

\ Appendix 5 - Detailed Description of the B2B WEEE Model

As part of the study, Axion have also produced a basic model for B2B WEEE.

The model for the business sector in London is much simpler than the domestic estimate. This is
because we found no published data on business WEEE output or ownership to use as a basis for
the estimate. Hence the model uses the limited data set we obtained from a telephone survey carried
out during the last week of April 2006 (survey described below).

The model groups the different businesses into sector and then uses the survey results for ownership
and lifetime to predict arisings.

The number of appliances used for the business survey was kept to a minimum, in order to simplify
the telephone survey.

ppliances Grouping — commercial
Telephones, faxes, answer machines
Photocopiers/printers
Computers and other equipments
TV, videos and DVD
General kitchen equipments

The business model consists of 3 worksheets:-

1. Raw Data — an extract of the survey results for the 70 businesses contacted
2. Grouped Data — which pulls the raw data into the allotted sector
3. Analysis — Shows the calculations of:-
i. Average ownership per employee by sector;
ii. Total number of items in-use, by sector;
lii. Tonnages arising for disposal, by product type.

Data on the numbers of businesses in each sector was drawn from the London Business Survey
report.
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Appendix 6

Appendix 6 — Disposal Routes

14 E-Scope Categories 8 Axion Disposal Routes

1 Collected as ordinary waste 1 | Collected as ordinary waste

2 Collected as bulky waste by local 2 | Collected as bulky waste by local
authority authority

3 Taken to local authority civic amenity 3 | Taken to local authority civic amenity
site site

4 Given to scrap metal merchant or other
recycling company

5 Collected by retailer or supplier while 4 | Retail
delivering new product

6 Traded in to retailer or supplier for
discount on purchase of new product

7 Sold Privately to second hand shop or 5 | Sold
dealer

8 Sold privately e.g. car boot sale,
advertised in newspaper/shop window

9 Donated to charity (jumble sale, charity | 6 | Donated to charity (jumble sale, charity
shop) shop)

10 | Donated for free to family and friends

11 | Given to repairer for spare parts

12 | Leftin the nearest convenient skip or 7 | Fly tipping
unused waste group

13 | Dumped in skip

14 | Other - unknown 8 | Others
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Appendix 7

\ Appendix 7 — Fly Tipping Summary

Incidents of Fly-tipping Reported on DEFRA

'Fly-capture' system - Apr 2005 to Mar 2006

Classified as White Goods or Electrical Items

Total | Monthly

Reporting council - London Boroughs Reports| Average
Royal Borough of Kensington and Chelsea 6559 546.6
London Borough of Lewisham 3942 328.5
London Borough of Southwark 2854 237.8
London Borough of Brent 887 221.8
London Borough of Newham 413 137.7
London Borough of Islington 1516 126.3
London Borough of Havering 1396 116.3
London Borough of Croydon 1350 1125
London Borough of Ealing 1314 109.5
London Borough of Lambeth 638 79.8
London Borough of Barnet 653 54.4
London Borough of Enfield 530 44.2
London Borough of Harrow 299 37.4
London Borough of Sutton 347 28.9
London Borough of Merton 328 27.3
London Borough of Hounslow 306 25.5
London Borough of Waltham Forest 299 24.9
London Borough of Hammersmith and Fulham 286 23.8
London Borough of Barking and Dagenham 22 20.5
London Borough of Bromley 223 18.6
London Borough of Greenwich 169 14.1
London Borough of Richmond Upon Thames 154 12.8
Westminster City Council 152 12.7
London Borough of Tower Hamlets 99 12.4
London Borough of Hillingdon 88 7.3
London Borough of Bexley Council 53 4.4
Corporation of London 24 2.0
London Borough of Hackney 0 0.1
London Borough of Camden 0 0.0
London Borough of Haringey 0 0.0
London Borough of Redbridge 0 0.0
London Borough of Wandsworth 0 0.0
Royal Borough of Kingston upon Thames 0 0.0
Total 24902  2388.1




