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PURPOSE 
 
The primary objective of ProSUM Work Package 3 (WP3) is to review and consolidate geographic, 
demographic, economic and time-series data on stocks and flows of in-use and end-of-life EEE, 
vehicles and BATT across the European Union (EU). The intended result includes the mapping of 
various flows of products containing secondary raw materials, in particular Critical Raw Materials 
(CRM). The purpose of Deliverable 3.2, managed by WRAP, is to assess the disposal trends of 
WEEE, BATT and ELV with an aim to better understand and quantify complementary and 
unreported flows of WEEE, BATT and ELV, both within and outside official collection systems.  
 
Deliverable 3.2 takes inventory of the data sources available on specific (complementary) flows, 
structured according to the classification and harmonisation system produced in Deliverable 5.3. 
The proposed formats are tested and expanded by processing both structured and unstructured 
data for this deliverable. Subsequent harmonisation efforts are being made in the ProSUM 
consortium to ensure compatibility of approaches throughout the project. The data gathering 
performed in Deliverable 3.1 on product market input and stocks, as well data from Deliverable 
2.2 on Product Trends, and Deliverable 4.1 on the Waste Flow studies has been used as a basis 
for this deliverable and where needed, the harmonisation protocols under development are being 
adapted.  
 
The output of this work will be used in Deliverable 3.3 for the completion of the stock and flow 
modelling. All available published academic literature, Eurostat information, technical reports, 
national producer registries and consumer surveys containing information on complementary 
flows have been analysed, structured and described in such a way that they match the ProSUM 
unified data model in development under WP5 to allow for data harvesting.  
 
The results from the complementary flows analysis provide a much more comprehensive view on 
where data sources are available and where there are unavoidable significant gaps in data. For 
WEEE the results include a full description of the data quality and uncertainty levels, which are 
shown to be substantial due to the inherently scarce, scattered and unstructured nature of most 
information sources. 
 
For a glossary of terms and definitions used, see Annex 1. 
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EXECUTIVE SUMMARY  
 
The purpose of Deliverable 3.2 is to assess disposal trends of WEEE, BATT and ELV with an aim 
to better understand and quantify complementary flows of WEEE, BATT and ELV taking place 
outside of the officially reported collection systems. 
 
The term complementary flows mainly refers to all waste flows that are not reported at a national 
level by the official compliance systems, and others, according to the ELV, BATT and WEEE 
Directives. A certain portion of these flows are exported, incinerated or landfilled. 
 
The term also includes non-compliant treatment e.g. recycling with other waste streams such as 
mixed metal scrap. This type of recycling does not always meet the same efficiency and 
treatment standards as the officially reported amounts, and is financed via other (mainly market) 
mechanisms.  
 
Another example is B2B waste collected and recycled that is not reported to producer 
compliance schemes and/or national authorities. The amount of WEEE and BATT treated this way 
is very difficult to quantify. Where data is available, it is mainly estimated from a limited number 
of observations. The term non-compliant does not necessarily imply substandard treatment, but 
rather refers to quantities not being declared to national/ EU levels. Other terms commonly used 
are complementary treatment or unreported treatment. The term unreported is not utilised as 
often, as this wasteis declared to regional authorities but under different reporting regimes.  
 
For ELV, which ordinarily doesn’t reach landfill or incineration destinations, the complementary 
flows are referred to as unknown whereabouts of ELV. These are vehicles which are not reported. 
They are neither registered as part of the European vehicle stock (also called “vehicle fleet” or 
“vehicle parc”), nor as vehicles exported from the EU (termed extra EU-Export in COMEXT), nor as 
ELVs (Eurostat).  Unknown whereabouts of ELV cover both legal and illegal activity and may be 
partly caused by suboptimal end-of-life vehicle registration systems (registering, deregistering, re-
registering and issuing certificates of destruction.)  
 
The purpose of this report is to ensure that the ProSUM stock and flow model which will be 
developed as part of Deliverable 3.3 has accurate data based on both reported and unreported 
information. Moreover this work is aligned with the simultaneous development of the ProSUM 
unified data model. This includes the specific templates used throughout the consortium to 
ensure harmonisation of all the analytical work, ease of future updating and a clear description 
of both data quality and uncertainty levels related to the data.  
 
Officially reported WEEE and BATT figures are those related to activities which are registered in 
national and EU waste statistics such as: collected and treated amounts; recycling and reuse 
percentages declared to the producer compliance schemes by authorised treatment facilities; 
and producers and authorities responsible for WEEE compliance in EU member states. For BATT, 
three main application areas are mentioned in the BATT Directive: Portable, Industrial and 
Automotive Batteries. In each of these, specific complementary flows and varying economic 
drivers exist. 
 
For ELV the reported data includes:  
 

 European Automobile Manufacturers’ Association (ACEA) for data on new 
registrations within EU; 

 Eurostat for data on ELVs. This data is annually reported by Member States; 
 POLK (Part of IHS Automotive market analysis report) for data on vehicle fleet 

composition;  
 Eurostat Foreign Trade Statistics (FTS) on Extra-EU trade of used cars in COMEXT, i.e. 

data on import and export of used vehicles to and from the European Union.  
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From waste generated data minus the reported collection data and the sum of all additional 
sources on complementary flows, it is possible to estimate the approximate size of the remaining 
data gap. It is more challenging however to estimate the size of each individual type of 
complementary flow that forms part of the gap in the mass balance.  
 
Due to the use of a large number of coherent estimates, the quality and uncertainty related to 
the various flows identified needs to be substantiated. A tiered approach has been taken to 
gathering and reviewing data. As complementary flows data is by definition not officially reported, 
it was necessary to engage with individuals and organisations that have access to data not in the 
public domain, and to thoroughly analyse all technical reports and academic literature gathered 
for Deliverable 3.1.  
 
In the first instance, active liaison with partners in the ProSUM project and the wider ProSUM 
Information Network was undertaken to identify what data was available for analysis. 
Subsequently, an extensive online search coupled with interviews with key, relevant stakeholders 
in the sector was carried out. This was followed by analysis and comparison of all identified 
available data on the topic which led to the development of conclusions and observations 
regarding the complementary flows of WEEE, BATT and ELV. 
 
The above data identification and collection task resulted in considerably more data points on 
complementary flows of WEEE and only a limited number of data points on BATT and ELV.  
Therefore, a more detailed analysis of complementary flows for WEEE was possible. 
 
For WEEE it was possible to provide a detailed breakdown of the various complementary flows on 
a country level. For batteries it was only possible to quantify two out of four relevant 
complementary flows for a limited number of countries. Nevertheless the literature and data 
analysed allowed for a number of observations on the trends related to future BATT in the waste 
stream. 
 
When it comes to ELV the estimation of the gaps in ELV flows was provided as well as the 
qualitative assessment of the potential fates of vehicles of unknown whereabouts. Due to limited 
data it was not possible to quantify individual complementary flows of ELV in Europe. Further 
research would be needed on the topic in order to quantify the individual complementary flows of 
ELV. 
 
WEEE Results 
The size of complementary flows for WEEE in the EU is displayed in Figure 1 for the year 2012, 
for which most data points are available. Figure 1 illustrates totals for all collection categories, 
including the use of coherent estimates and their uncertainty levels.  
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supplemented by a few data points for other countries from the CWIT project. For exported 
flows (regardless of whether these are legal or illegal transports), coherent data is only 
available for 5 countries.  
 

The values in the Table 1 are lower than those published in the CWIT report. The main reason is 
that a more conservative approach is taken here. The values above should therefore be regarded 
as minimum amounts for the various flows. Especially for WEEE in metal scrap, there is 
considerable upwards potential. 
 
BATT Results 
The complementary flows of BATT consist of: 
1. Spent portable BATT disposed of in municipal solid waste destined for incineration and 

landfill both including BATT in WEEE; 
2. Portable BATT embedded in and recycled with WEEE; 
3. Industrial BATT mixed with portable BATT due to challenges in distinguishing between 

industrial and portable battery at a collection stage; and 
4. BATT legally and illegally exported for use, reuse or recycling on its own or within a product 

like EEE or vehicles.  
 
In summary BATT data analysis results suggest that: 

 BATT could account for 2,000 to 230,000 tonnes of the 213.4 Mt of municipal waste 
generated in the EU-28 in 2012; 

 Separately collected WEEE contains 91,000-206,000 tonnes of BATT; 
 Exports of UEEE and WEEE contain 45,000-102,000 tonnes of BATT. 

 
The limited availability of data allowed for only partial quantification of the four complementary 
flows above. However flows of BATT are to some extent correlated with complementary flows of 
WEEE. Therefore these two waste streams shouldn’t be analysed in separation.  
 
Table 2 lists percentage of batteries in household waste for England, Flanders, Belgium and 
Spain. 
 

Table 2. Percentage of BATT in the Household Residual Waste Stream 

 Country / 
Geography 

BATT as a % of 
household residual 

Source 

England 0.11% Defra (2012)  
Flanders 0.05% VVSG (2013) 
Flanders 0.02% OVAM (2015) 
Belgium 0.024% Bebat and Mobius (2012) 
Spain 0.01% Chemical Engineering Department, University 

of Salamanca (2011) 
 
Table 3 summarises the analysis of the data obtained for portable BATT embedded in and 
recycled with WEEE.  It takes national estimates of the proportion of WEEE which comprises 
BATT, and applies these percentages to the WEEE arising across the EU 28 in 2012.  It is clear 
that the different national estimates lead to markedly different estimates for the weight of BATT 
in WEEE.  Subsequent analysis suggests there has not been a change in the proportion of 
batteries in WEEE over time, nor is there correlation between the composition of WEEE in each 
country and the proportion of WEEE estimated as containing batteries.  Possible explanations 
could include differing collection and segregation of battery containing items in each country, 
meaning differing amounts arrive in the WEEE stream.  Further research would be required to 
test this hypothesis. 
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Table 3. Percentage of BATT in WEEE 

Country BATT as a % of 
WEEE 

Source Separately 
collected WEEE 
(tonnes EU 28 
2012) (Eurostat) 

Inferred EU-28 
battery content using 
national estimates 
(tonnes) 

Sweden 2.1% Avfall Sverige (pers 
comm) 

3,019,731 
 

63,414 

Germany 1.3% * GRS Batterien (pers 
comm) 

39,257 

Romania 0.6% ECOTIC (Pers comm) 18,118 
Estonia 0.5% * EEE Ringlus (pers 

comm) 
15,099 

Ireland 0.41% WEEE Ireland (pers 
comm) 

12,381 

England 
and 
Wales 

0.06% Environment Agency 
(2016) 

1,812 

Average 0.8%  25,013 
Prosum 
D4.1 

3%-7%  91,358-205,740 

*WEEE categories 2 and 3 only 
 
Based on the data analysed a number of observations were made regarding the future of the 
BATT waste stream and specifically regarding the complementary BATT flows. The conclusions 
were drawn based on the changing nature of EEE products and batteries placed on the market as 
well as changing consumer behaviour and the observed pace of technological development. 
 
Furthermore the research identified of a number of challenges in BATT data reporting which 
resulted in  difficulties comparing  data between countries. These challenges are listed in the 
conclusion to this report.. 
 
Identifying and specifically quantifying complementary waste flows for BATT was a more 
challenging task. By their nature there is little or no data recording on the movement of 
unreported battery flows. 
 
The data did not allow for specific conclusions on the quantities of BATT separately and illegally 
exported. No publicly available reports or publications exist that identify any complementary, 
unreported flows of industrial and automotive BATT in Europe. The exact sizes of battery 
complementary flows of for EU are nearly impossible to estimate due to a lack of sufficient data. 
 
The difficulty in distinguishing a lead industrial battery from a lead portable battery leads to 
overstated amounts of lead portable batteries in waste battery collection volumes. Compliance 
organisations and member states need to carefully filter industrial batteries out of portable 
battery collection reports. Whilst in most countries, the reported return rate for portable lead 
batteries is 100%, some implausible lead return rates have been reported. For example in the UK 
the return rate for lead portable batteries was 478%, whereas all other chemistries reported a 
5% return rate during 2013. 
 
Inconsistent definitions of the Waste Framework and Battery Directives complicate data 
collection and enforcement. New batteries placed on the market are defined as ‘portable’, 
‘industrial’ and ‘automotive’ batteries.  The waste battery categories in the Waste Framework 
Directive’s European Waste Catalogue distinguish only battery chemistries.  Therefore, the 
licensing requirements for waste batteries management activities (e.g. collection, transport, 
treatment) do not allow for the identification of waste batteries that should count towards the 
portable batteries collection rate. This complicates the identification of collection volumes. 
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1. Scavenging information could only be determined for compressors from cooling appliances in 
collection category I. For other parts with a high relevance for valuable materials and CRMs, 
additional structured surveying is recommended in consultation with the recycling industry 
and WEEE Forum members. 

2. The data gathered for this report and the final mass balance, are not yet reconciled by the 
use of additional modelling tools. UNU and WRAP will continue to compare the available data 
in this report with further iterations of national WEEE flow models applied for instance in the 
UK and the Netherlands in order to further simulate data. Additional sensitivity analysis 
and/or Monte Carlo analysis will assist in finding the most probable levels for unreported 
flows from WEEE, BATT and ELV disposal.  

3. It is recommended to align this analytical next step with the more detailed determination of 
stock levels derived in the upcoming Deliverable 3.3 (the stocks and flows model for end of 
life products). In particular to elaborate on the level of scavenging of components for which 
more information from Deliverable 4.2 is needed.  

 
Next Steps for Improving the Analysis of (BATT) Complementary Flows Include the Following: 
 
1. The BATT structured data produced in this deliverable, and specifically the final mass 

balances, will be reconciled by the use of additional modelling tools. The results from this 
report will continue to be compared with further upcoming iterations of flow models and with 
additional information from other work packages. The flow models will deliver further 
information on statistical gaps. 

2. Sampling and analysis campaigns are necessary to improve data validity, to get a more 
comprehensive picture on different types of batteries and where they are present in 
EEE/WEEE. The sampling needs to be representative and periodically repeated. 

3. Mandatory reporting undertaken by the batteries recycling industry already contains 
information about the total amount per chemistry of batteries treated, and the recycling 
efficiency per process. Consolidation of these data, used with the proper modelling tool, will 
clarify the amounts of industrial and automotive BATT recycled in Europe, and consequently 
allow a better understanding of the BATT complementary flows.  

4. Given the nature of BATT in residual waste it is likely that compositional studies will 
underestimate their presence. Future work in this area could be improved through 
development of modelling approaches and a better understanding of the time between a 
battery being placed on the market and its disposal.   

5. The implication of the gap analysis is that more single portable BATT are entering the residual 
waste stream than recycling.  This is in line with the reported values as part of the BATT 
directive. Further efforts to divert BATT further up the waste hierarchy could increase the 
proportion that is captured within separate data without the need for further compositional 
analysis.   

6. Improvements to collection infrastructure and advice to businesses and household would 
help to reduce the complementary flows of BATT in the residual waste.  

7. Application of a consistent definition for portable batteries across EU member states would 
help to ensure that industrial batteries are not captured in the reporting of portable batteries.  

 
Next Steps for Improving the Analysis of (ELV) Unknown Whereabouts Include the Following: 
 
1. There is a need to improve the data on ELV at a national level. This indicates a need to 

improve the ELV reporting system as it is likely that gaps in data occur due to issues with ELV 
reporting rather than illegal activities. 
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1 Introduction 
 

1.1 Aim and Scope of the Deliverable 
 
The aim of this deliverable was to identify and describe what constitutes unreported and so 
called complementary flows of BATT, WEEE and ELV. This was performed by observing trends in 
the disposal of CRM containing products in order to quantify the level of complementary flows. 
Due to the inherently scarce information on flows that are not reported upon at national levels, 
the deliverable aimed to provide recommendations on how gaps related to unreported flows can 
be reduced in the future. The comprehensive analysis identified the main data gaps and how, 
through better data surveying or other measures, the intelligence on these relevant flows can be 
improved. 
 
This task included review, collection, structuring and analysis of available data on unreported 
flows from WEEE, BATT and ELV disposal not captured in the nationally reported collection data. 
It built on the data gathering performed in Deliverable 2.2, 3.1 and 4.1 as highlighted in Figure 4. 
The complementary flows include for example products being disposed of into landfill and 
incineration with Municipal Solid Waste and/or exported out of the EU for reuse, recycling (legally 
and illegally). Primary and secondary data sources on this with varying data qualities and 
categorisation were examined according to the harmonisation efforts developed in Deliverable 
5.3 and subsequent consortium efforts to describe data quality and uncertainty in a common 
way. This in turn will also feed into the UMKDP (D5.7) and towards proper definition and 
alignment of the relevant code lists and the appropriate storage and referencing of metadata 
(D5.6).   
 
The key sources of information included: 
1. A thorough review of all collection information from Eurostat, also in comparison with the 

WEEE Forum Key Figures (WEEE Forum 2010, 2011, 2012, 2013, 2014) and various 
national registers.  

2. Legal and illegal flows from the CWIT project (Huisman et al., 2015), various country 
quantification studies for WEEE performed by UNU (Huisman et al., 2012, Magalini et al., 
2012, Wielenga et al., 2013, Monier et al., 2013), the WEEE studies from WRAP in the UK 
(WRAP 2011, 2015). 

3. Various household waste sorting analyses to assess the presence of WEEE and BATT in 
residual waste destined for incineration and landfill. Specific flows of waste industrial BATT 
(not included in the flow of portables BATT going through battery producer compliance 
scheme) has been assessed with the members of the European Batteries Recyclers 
Association (EBRA).  

4. The export flows for BATT present within WEEE. The analysis was completed, especially for 
ELVs, with data from surveys on hibernated products, reuse, reported export (for reuse) flows 
and data from the recycling industry and relevant academic literature sources. 
 

Results have been compared with data from Deliverable 4.1 on reported collection and 
treatment volumes to map the various flows resulting from the stocks and to validate/provide 
boundaries for the stock-flow modelling in Deliverables 3.3–3.5. Based on the data formats 
agreed in Deliverable 5.3, trends regarding observed complementary flows and reported 
collection volumes over time were analysed to allow for forecasting. The output of Deliverable 3.2 
determines the potential supply of WEEE, BATT and ELV for secondary processing examined in 
Deliverable 4.1 and Deliverable 4.2 and highlights the expected outflows from stocks assessed 
in D3.1 for the overall assessment of inflows and outflows for Deliverable 3.3.  
 
The identification of gaps in officially reported data, attempts to quantify unreported flows and 
identify points at which data could be captured will help to set priorities for improvements in the 
stock and flow models. WP3 will be able to use data on complementary flows to sense check 



 

whether
this del
Informa
flows an
observe
recomm

 
The follo
 
Project S
IDENTIF
 
Chapter

COLLEC
 
Chapter

REVIEW
ANALYS
 
Chapter

CONCLU
RECOM
 
Chapter

r the stock 
liverable wi
tion Networ
nd enhance

e trends on
mendations o

owing steps 

Stages 
FY 

r 2 

CT 

r 3 

W and 
SE 

r 4 

UDE a
MEND 

r 5 

and flow mo
ll also cont
rk to improve
e cooperatio
n disposal 
on how the d

Figure 4. Pert 

 have been t

What  
Define 
Identify 
access t

Agree on
agree th

Review 
agree on

nd Draw c
recomm

odel data a
tribute to d
e the unders

on in reduci
in order t

data surveyi

 Chart Position

taken to fulf

the approa
stakeholde

o data, iden

n how the d
e terms of N

available da
n what analy

onclusions 
endations. 

nd assumpt
iscussions 

rstanding of 
ng data ga
to support 
ng can be im

 
ning D3.1 in WP

fil the object

ach and d
ers who 

ntify data. 

ata would b
NDA, and ob

ata, identify
ysis will be p

and come

tions are co
with various
 the type an
ps (recomm
stock and

mproved. 

P3 and Other W

tives of this 

ata needs.
may have

be obtained,
tain data. 

y gaps and
performed. 

e up with

orrect. Finall
s stakehold
d magnitud

mendations i
 flow mod

Work Packages

task: 

How 
 
 
Industry 
partners, 
Sustainabil
members, o

 Partly thro
and partly 
external da
data will be

 The scope
limited by t
and com
obtained. E
estimates 
considering
obtaining a
often doesn

 Suggest b
capture an
reduced da

ly, the findin
ders in the 
e of comple
in D6.4). W

delling and 

s 

association
WRAP 

lity Action 
on-going pro
ough ProSU
 directly wi
ata owners. 
e used.  
e of analy
the quantity

mparability 
Extraction of

and ex
g that th
and analysin
n’t exist. 
better way
nd actions 

ata gaps. 

18 

ngs from 
ProSUM 

ementary 
WRAP will 

provide 

 

s, ProSUM
Electrica

Plan (ESAP
ojects. 
UM partner
th identifie
Confirm how

ysis will b
y, robustnes

of dat
f best qualit
xtrapolation

his involve
ng data tha

ys of dat
 leading t

M 
al 
P) 

rs 
d 
w 

e 
ss 
a 
ty 
s 

es 
at 

a 
o 



19 
 

 
1.2 Definitions and Glossary of Terms 

 
A glossary of terms has been developed by the ProSUM project (D5.3). In this report it has been 
adapted and expanded to cover the key terms utilised in Deliverable 3.2.  
 
Unless stated otherwise the definitions in this chapter are ProSUM working definitions and 
project terminology. Where they are available standard terms have been used e.g. those 
described in legislation. See Annex 1 for all detailed terms and abbreviations.  
 

1.3 Data Quality and Uncertainty Levels 
 
It has been important to establish a uniform method to evaluate the quality and reliability of data 
across all the three product groups, in particular where uncertainty levels have been used in lieu 
of information on standard deviations or confidence intervals. 
 
Sources of data with the associated statistical information are preferred. However, for the 
description of complementary flows that usually are not harmonised and unreported, this is 
extremely rare. More frequently, the sources available, when having a clear specification of their 
scope, provide a lower bound or conservative estimate. This is due to defining and documenting 
only of a portion of the flow. In these cases, the minimum uncertainty level has been set to zero 
(or close to zero) and the maximum estimated amount, when described, set as the uncertainty 
level. This has led to asymmetric intervals.   
 
As shown in Table 4 and in accordance with ongoing work in Work Package 5, the following data 
quality assessment is applied for the majority of cases where no statistical information and no 
minimum documented amount is observed. The last columns are used when multiple sources 
are available for the same data point(s). The assessment is done for these qualitative sources 
based on the following criteria (for example):  
 

• Is there a clear and consistent definition of product scope, of the demographic 
conditions? 

• Is the sample size, assumption and limitations to the data well described? 
• Are there alternative sources (partly) confirming the data? 
• Does the data fit into the time series, when available? 
 

For the data quality and uncertainty levels applied for the WEEE Generated amount, a specific set 
of criteria is used, which will be elaborated later in the upcoming Deliverables 3.3 – 3.5.  
 
Where multiple sources were available for the same data point or coherent estimate: then 
weighting has been applied as indicated below to find the "best estimate" for which the higher 
confident sources contribute the most. 
 

Table 4. Data Quality Assessment Schema 

Data Quality Types Ranges for qualitative 
judgement (flows) 

Mean Data Quality Weight Weight 

Highly confident 0-10% 5% Highly confident 4 

Confident 10-20% 15% Confident 3 

Less confident 20-50% 35% Less confident 2 

Dubious >50% 100% Dubious 1 

 
For all references (by each main complementary flow in the case of WEEE) the results of the data 
quality assessment is presented in Chapter 6, Bibliography.    
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Due to the inherently scattered nature of unreported complementary data flows, the approach  
taken was to clearly distinguish between three types of information: i) sources containing actual 
measured data; ii) sources based on coherent estimates and extrapolations; and  iii) sources with 
expert assumptions and extrapolations e.g. insufficiently substantiated. Due to the lack of data 
on unreported flows, a clear distinction iswas kept between the first (original data) and the 
second approach (coherent estimates), whereas data of the third ‘insufficiently substantiated 
type’ was excluded from the analysis. For all project databases, this differentiation is included for 
each data point, including: any comments related to the data quality assessment; the description 
of data consolidation steps where applicable; and the type of estimation in cases where a 
coherent estimate was included e.g. from extrapolation, interpolation, etc.  
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The unclear boundaries between various stages and actors within waste management systems 
make it difficult to identify waste streams. For example, waste equipment collected by a 
refurbisher does not automatically indicate that the equipment is repaired and reused. The same 
is true for recycled equipment, in both the formal and informal recycling sectors, where some 
valueless or unrecoverable waste fractions end up in a landfill.  
 
Using data from research covering a limited demographic or geographic area may be problematic 
when used to represent a greater population. As national electronic waste flow data is not usually 
available, results from smaller datasets have been used as a representation of the larger 
population when necessary, despite the potential for demographic differences. As a 
consequence, it was decided to classify information at the level of each available data point in 
terms of whether it contained original data representing the actual (complementary) amounts 
well versus coherent estimates (where extrapolations of observations were made with sufficient 
coverage to describe the total magnitude of the flows). Estimates regarded as too uncertain or 
based on too few data points hindering a coherent extrapolation were not included. For all 
sources where statistical analysis of uncertainty and data quality cannot be computed, a 
qualitative assessment was made and included for each data point. Based on this, the results 
can also be displayed with uncertainty levels.  
 

2.2 Approach to Data Collection and Analysis for BATT 
 
In reviewing literature for the complementary flows of BATT, several potentially relevant 
references were identified. Preference was given to studies following standardised 
methodologies (e.g. Eurostat reporting guidelines) and which had been peer reviewed, either 
through a journal or through independent assessment. 
 
As per Figure 5, the first stage of data gathering was to approach organisations which may hold 
relevant data not in the public domain. Following the workshop in April 2015, WEEE Forum 
members, PCS, ProSUM consortium partners and members of the ProSUM Information Network 
(ProSUM IN), Municipal Waste Europe and ACR+ were consulted on what data may become 
available for analysis. WEEE Forum members were able to provide data on collection of BATT. A 
number of PCS offered to share data on the BATT contained in WEEE with ProSUM. ProSUM 
consortium partners and members of the ProSUM IN have also provided some data on BATT in 
WEEE and in municipal waste, as have Municipal Waste Europe.  No data was obtained from 
ACR+.   
 
Data on collection of BATT have also been obtained from EUCOBAT, UNU, EPBA and EBRA. 
Interviews with a number of industry experts have been carried out. This includes but is not 
limited to the Environment Agency in the UK, EBRA, ILA, Digital Europe, EBRA, EPBA. 
 
The next stage was to review published literature and databases to seek data which could be 
used either directly or indirectly to infer complementary flows. Primary and secondary data 
sources with varying data qualities and categorisations were examined along with available 
literature on the topic. WRAP also engaged and consulted with current projects and initiatives 
where relevant data is being gathered in order to leverage synergies.  The literature review is 
presented in section 3.3 by complementary flow. 
 
As per the data hierarchy, the following data sources were used in order of preference.  The order 
of preference was determined by the ability of the source to provide data that could consistently 
reflect the complementary flows of BATT for the EU28. 
 
ProSUM Deliverables 3.1 and 4.1 
ProSUM Deliverables 3.1 and 4.1 provide insights into the lifetime of BATT and the proportion of 
BATT in WEEE.  For consistency across the project, the same data sources and assumptions have 
been made wherever possible.  These were reviewed against other literature included in this list. 
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Eurostat  
Eurostat is the statistical office of the European Union. Its task is to provide the European Union 
with statistics at European level that enable comparisons between countries and regions. 
Eurostat is actually the only provider of statistics at European level and the data Eurostat issue 
are harmonised as far as possible (Eurostat, Eurostat - what we do, 2016). Eurostat contains 
reported data on flows on sold production, imports and exports of BATT and battery-containing 
items as well as information on separately collected BATT and battery containing items for the 
EU-28.  All data is collected following standard definitions and criteria.  This can be used to 
identify complementary flows. 
 
CWIT Project  
The Countering WEEE Illegal Trade (CWIT) Project (Huisman et al 2015) received funding from the 
European Community’s Seventh Framework Programme (FP7/2007-2013, Grant Agreement No. 
312605). Two of the outcomes of the project were the libraWEEE and the database of e-waste 
stakeholders which are maintained and updated by the WEEE Forum, a project partner. The 
libraWEEE holds a compilation of studies and reports dealing with WEEE, specifically literature 
regarding WEEE flows and criminal activities associated to WEEE. In conjunction with deliverable 
4.1, CWIT data can be used to estimate the complimentary flows of BATT in illegally traded items. 
 
ProSUM Partners and External Expert Advisory Board (EEAB)  
The ProSUM Consortium comprises 17 organisations with expertise in WEEE, BATT, ELVs and 
mining activities, as well as management of data, statistics and IT development. Organisations 
such as TU Berlin, UNU, WRAP or the WEEE Forum have performed studies that will provide input 
to the project databases.  
 
In addition to this, the project is supported by an external advisory board made up of experts in 
their sectors who help us steer the project direction. They may be able to support data provision 
for the project. For EEAB members see http://www.prosumproject.eu/our-eeab. 
 
ProSUM Information Network (IN)  
Individuals and organisations from target stakeholder groups are invited to join the Information 
Network, including Trade Associations. Members of the IN work together: to identify opportunities 
to enhance data sharing and gathering which meets their needs; uses harmonised 
methodologies; and is presented in consistent interoperable formats 
(http://www.prosumproject.eu/information-network).   
 
Associations 
There are a number of Associations with national members which exist at European level such as 
Eucobat, an association of 16 BATT compliance schemes from 14 different countries. Usually 
these kinds of organisations provide benchmarking for their members, where they may perform 
studies, collect data and participate in dialogue regarding the regulation of their activities.  
 
Environmental Protection Agency (EPA)  
Environmental Protection Agency interchangeable with Ministry of Environment or Government 
Department. Each Member State has their own arrangements in place concerning which 
organisations collect and report data concerning Directives on waste. Such organisations gather 
data from Producer Compliance Schemes as well as licensed and permitted waste management 
facilities. A list of all Member states EPA, considered for further data inventory, can be found in 
Annex 1A.  
 
National Governments 
Any legal body of a Member state that sets and administers public policy and exercises executive, 
political and sovereign power through customs, institutions, and laws within a state, such as 
ministries or national authorities. A list of Member State governmental bodies is in Annex 1A.  



 

 
Universi
Universi
formats
common
publicly 
 

2.3 A
 
The dat
partners
as netw
followin

- 
- 
- 
- 

The gen
challeng

Data an

 

 

 

This sec
whereab

2.4 R
 

 2.4.1
A range
flows of

ities and res
ities and res

s dependent 
n (sector-sp
 available.  

Approach to

ta and litera
s in the first
working with
g people we

Artemis Hat
Oeko-Institu
Regina Koh
A number of

neral lack o
ging. 

nalysis was u

Firstly, the a
was an ind
focused on 
the later st
Institut e.V e
Secondly, b
the unrepo
quantified. 
 
- POLK fo
- Europea

registrat
- Eurosta
- Eurosta

import a
Initially the 
for calculati
The possibl
the end of li
Most impor
ELV by look
 
ction of the 
bouts of ELV

Risks and A

Harmonisin
 of data sou

f WEEE. It is 

search instit
search instit
 upon the re
pecific) stan

o Data Col

ature for this
t instance, t
h stakehold
ere contacte

tzi-Hull, lead
ut e.V , the a
lmeyer at Um
f major ELV 

of data on t

undertaken a

available lite
ication that
 two researc
tage the res
et al., 2016

by looking at
orted/compl
For ELV the 

or data on ve
an Automo
tions within 
t for data on
t Foreign Tr

and export o
research fo
ing the quan
e causes fo
ife vehicles 
rtantly, the r
ing at specif

 report prov
V’s. 

Assumptio

ng Data for
urces and re
 however rec

tutes 
tutes gather 
esearch nee
ndards and 

llection an

s section of 
the wider Pr
ers special
d to name a

ing on ELV D
author of the
mweltbunde
 recyclers.  

the unknow

as follows: 

erature on E
t compleme
ch papers: (
search also 
) project on 
t the reporte
ementary f
 reported da

ehicle fleet c
obile Manu
 EU; 
n ELVs. This 
rade Statist
of used vehic
cused on id

ntity of vehic
r the "gap" i
(ELV) were i
research aim
fic country s

ides informa

ns, Data A

r WEEE  
eports have 
cognised tha

r or produce 
ed. Research
 classificati

nd Analysis

 the report 
roSUM Infor
ising in the

a few: 

Directive at t
e  research o
esamt, Germ

wn whereab

ELVs manag
entary flows 
(Schneider e
 incorporate
 unknown w
ed data and
flows of EL
ata includes:

composition
ufacturers’ 

 data is ann
ics (FTS) on
cles to and f

dentifying, lis
cles that leav
in unaccoun
dentified. 
med to iden

studies.   

ation to imp

Availability 

 been review
at there are 

 data in a va
h studies an
ions but ar

s for ELV 

was collecte
mation Netw
e ELV topic

the Commis
on trade of u
many; and 

outs of ELV

gement was 
 of ELV exis
et.,al 2010)
ed early find
hereabouts 

d literature r
LVs/unknow
:  

;  
Association

ually reporte
n Extra-EU t
from the Eur
sting and an
ve the ELV s
nted for ELV

ntify likely d

prove knowl

 WEEE 

wed in order
 a range of l

ariety of qua
d projects a
re often sc

ed through 
work, interne
. As part o

ssion;  
used vehicle

V made the 

 reviewed to
st.  The init
 and (Mehlh
dings from t
 of ELV in Eu
relevant to t

wn whereab

 (ACEA) f

ed by Memb
rade of use
ropean Unio
nalysing data
system witho
s/the unkno

estinations 

edge surrou

r to analyse 
limitations to

ality, granula
are often orie
cattered and

ProSUM con
et searches

of the resea

es in Europe;

e analysis e

o see wheth
tial literature
hart et al., 2
the on-goin

urope. 
the topic th

bouts of EL

for data o

ber States; a
ed cars, i.e. 
on.  
a sources th
out trace. 
own wherea

 of unaccou

unding the u

 the comple
to the data. 

25 

arity, and 
ented on 
d/or not 

nsortium 
s, as well 
arch the 

; 

specially 

her there 
e review 
2011) At 
g (Oeko-

e size of 
LVs was 

on new 

and 
 data on 

hat allow 

abouts of 

unted for 

unknown 

ementary 
Primarily 



 

these fl
reports 
 
All EEE 
process
is report
gatherin
al., 201
categori
categori
study of
relativel
assessm
 

 2.4.2
The com
used to
descript
Stocks. 
Platform
points. 
 
The WF
their pe
are ask
quantiti
market,
manage
 
WEEE F
country 
sources
France. 
the WF-
with the
 
The clas
The cat
original 
those in
 

ows are ma
and location

and WEEE 
sing is efficie
ted accordin

ng is only co
15) the 10 
ies that rep
ies that are 
f 2007(Brid
ly easily con
ment schem

POM and W
mmon metho
o determine
tion of comm
 Further, th

m (WF-KFP) 

F-KFP, mana
erformance a
ed to provid
es of electr
 the quant

ement.  

Forum memb
 official dat

s are somet
 Often, data
-KFP. Theref
e data struct

ssification u
tegories pro
 WEEE Direc

n the WEEE D

10 WEE
(Direct

 
 

1 
2 
 
 

3 
 
 
 

ainly unrepo
ns. This data

data needs
ent. It is imp
ng to a stan
onducted us

categories 
resent the w
 used by the
gwater, E., 

nverted to ea
a from Sect

WEEE Gene
odology dev
e EEE Put 
mon method
he data obt
in order to d

aged by the 
and to prov
de their stat
rical and el
tities of WE

bers provide
ta are avai
times includ
 from officia

fore, membe
ture of the p

used by the 
vide a more
ctive. Table 
Directive. 

Ta

E cat. 
tive) 

KF 

orted stream
a therefore r

s to comply 
portant that 
dard classif
ing four diff
of the old 

waste collec
e WEEE Foru
2010/11). T
ach other by
ion 1.3 is fo

erated 
veloped by M

on the Ma
dology is des
tained has 
determine th

 WEEE Foru
ide solid, co
tistics and c
ectronic eq

EEE that th

e data from 
lable, estim

ded in the 
al sources do
ers apply es
latform. 

WF compris
e detailed l
5 displays t

able 5. List of K

category D

1a L
1b T

c
1 T
2 T

3a I
3b A
3 T

4a C
4b A
4c P

ms therefore
requires extr

with certain
the data de

fication. For 
ferent classi
WEEE Direc

ction in prac
um (Pannuzz
These four 
y means of 

ollowed throu

Magalini, et 
arket (POM)
scribed in Pr
been comp

he data qua

um (WF), al
omparable d
country data
uipment tha

hey have co

 their own sy
mates are p

platform su
o not match

stimated spl

ses 16 cate
ist based o
the list of W

Key Figures Ca

Description o

Large househ
Temperature 
con.) 
Total LHHA + 
Total Small H
IT&T equipme
All monitors - 
Total IT&T eq
Consumer eq
All TV's – CE 
PV panels 

e actual dat
rapolation a

n harmonise
escribes the 
 the sake of
ifications. Th
ctive  (Huism
tice (Europe
zo, B., 2014
classificatio
 the UNU-ke
ughout the a

al., (2016) f
) and wast
roSUM Deliv
pared with 
ality and dat

lows memb
data to stak
a to a web-b
at their clie
ollected, an

ystems and 
provided. Fi
uch as data
h the structu
it factors in 

egories for th
on the 10 W

WF-KFP categ

ategories for PO

of KF category

hold applianc
 exchange 

 C&F 
Household App
ent (excluding
 IT&T 
uipment + m

quipment (exc

ta is focuse
cross Europ

ed formats t
same geogr
 easy data p
hose are the
man et al., 
ean Commis
4), and in the
ns are wide

eys. In additi
analysis. 

for the Artic
e generated

verable 3.1 H
the WEEE 

ta uncertaint

er organisat
keholders. Ev
based softw
ent produce
nd the cost

 data at cou
gures from 

a from UK, 
ure of the ca
 order to ma

he products
WEEE catego
gories and t

OM 

y 

es (ex C&F's) 
equipment 

pliances 
g monitors) 

onitors 
cluding TV's) 

ed on a sele
pe. 

to ensure t
raphic cover
processing, 
e UNU-keys 
2008), 6 c

ssion, 2002)
e UNU WEEE
ely used and
ion, the dat

cle 7 study h
d (WG). A 
Historic and
Forum Key
ty of individ

tions to ben
Every year, m
ware platform
ers have put
ts related t

untry level. W
 public and
Germany, I

ategories pro
ake data com

s put on the
ories define
heir correlat

) 
(incl. air 

26 

ection of 

hat data 
rage and 
the data 
Baldé et 

collection 
), the 16 
E Review 
d can be 
a quality 

has been 
detailed 
 Product 
 Figures 
ual data 

nchmark 
members 
m on the 
t on the 
to WEEE 

When no 
d official 
taly and 

ovided in 
mpatible 

 market. 
ed in the 
tion with 



 

 
When d
categori
nationa
(compos
 

 
 2.4.3

WEEE re
regularly
produce
are due
2013) s
WEEE. E
WEEE D
number
for Irela
not ava
Switzerl
analyse 
 
In addit
categori
 

4 
 
 

5 
6 
7 
8 
9 

10
 

data is not 
ies. Split fa
l market, tr
sition of EEE

Figure 7.

Collected a
eported as c
y to nation

ers. This dat
e to a numb
such as WEE
Eurostat pro
Directive. Th
r of data poi
nd, Greece,
ilable yet (E
and) in res
 the comple

tion to Euros
ies appearin

10 WEE
(Directive

 

available in
actors may 
rends ident
E Put on the 

. European Put

and Reporte
collected is 
nal register
a often diffe

ber of reaso
EE stocks in
ovides WEEE
he available 
nts are miss
 Italy, Cypru

Eurostat, 20
pective yea

ementary flow

stat, the WE
ng in Table 6

Table 6

EE cat 
e) 

KF c

4 T
5a L
5b L
5 T
6 E
7 T
8 M
9 M

10 A
Other "

n the WF-KF
be based o

tified in WE
 Market, see

t on the Market

ed WEEE 
 presented i
rs by Prod
ers with the 
ns (Wieleng

n houses an
E collected 
 Eurostat da
sing from Eu
s and Roma
15). Due to
rs, WEEE F
ws. 

EEE Forum 
6. 

6. List of Key Fi

ategory D

Total CE + Sc
Luminaires 
Lamps 
Total Lamps &
Electrical and
Toys, leisure 
Medical devic
Monitoring an
Automatic dis
"Other" WEEE

FP categorie
on the Syst

EEE Forum 
e Figure 7).  

t EEE Compos

in the Euros
ucer Respo
 estimated W
ga et al., 20
nd WEEE dis
information
ata covers E
urostat data
ania. In addi
 the lack of

Forum collec

also reports

gures Categor

Description o

creens + PV 

& Luminaires
d electronic to
and sports eq
ces 
nd control ins
spensers 
E 

es, WF mem
tem’s exper
members’ d
 

ition (WEEE Fo

stat databas
onsibility O
WEEE genera
013; Magalin
sposed of in
 in 10 cate
EU from 20
; i.e. 2010 d
tion, 2014 E

f Eurostat da
cted and re

s the WEEE 

ies for WEEE C

of KF category

s 
ools 
quipment 

struments 

mbers apply
rience and 
data, or an

rum Key Figure

se. Usually t
rganisations
ated. Differe
ni et al., 20

n flows that 
gories as de
05-2013 ex
data for Croa
Eurostat WE
ata for all th
ported data

 collected d

Collected 

y 

y estimates
knowledge 

n EU averag

 
es, 2014) 

this data is 
s (PROs) a
ences in bot
013; Huisma
 are not rep
escribed in 
xcept Switze
atia, and 20

EEE collected
hose countr
a has been 

data in the f

27 

s to split 
 of their 
ge value 

reported 
and EEE 
th values 
an et al., 
ported as 
 the first 
erland. A 
013 data 
d data is 
ries (incl. 
 used to 

following 



 

 
The KF 
2012/1
grouping
WEEE tr
as they 
respect 
(CRT) an
although
 
When s
calculat
WEEE co
 

 2.4.4
WEEE is
or depos
and sign
there ar
of WEEE
of unrep
 
It is est
with var
2015). T
other w
small h
through
variation
the cha
this rout
 

1 

1 

3 

2, 3, 4, 
7, 8, 9

3, 4

5 

4 

 categories 
19/EU on w
g aims to r
reatment op
 are often c
 to Screens,
nd Flat Pane
h a logical in

plit factors a
te WEEE sha
ollected at E

Waste Bin 
s placed in t
sit option fo
nposting at 
re losses of 
E found in th
ported flow i

imated the 
rying amoun
The impact 
aste stream
ousehold a
 other route
n of the info
llenge asso
te. 

Country 

Finland 
Germany 
Netherland
Denmark 
UK 
Italy 

France 

 5, 6, 
, 10 

4 

used for co
waste electr
represent th
perators. Us
collected in 
, it should b
el displays (
ncrease in th

are needed 
ares based 
EU level hav

  
the residual 
or the consu
 WEEE recyc
 recoverable
he waste bin
is often trea

around 750
nts per coun
 of this is lo

ms (Panuzzo
ppliances, I

es, including
ormation fo

ociated with 

Table 7. Per

%
cl
0.
1.

ds 0.
0.
0-
10
th
1-

A L

B T
c

C I

D S
c

E S

F L

G P

ollection are
rical and el
he treatmen
ually a split 
 the same s

be noted tha
(FPD). Curre
he amount o

to adapt da
on their ow
e been iden

 waste for a
mer or busin
cling centres
e material an
n is small ho
ted through

0,000 tonne
try of betwe

oss of recove
, 2014). The
T and telec
 through the
r various da
 truly under

centage of WE

 residual w
assed as WE
.8% 
.273% 
.44-0.88% 
.34% 
-3% 
0% of WEEE 

his route 
-2Kg per head

Large househ

Temperature 
con.) 
IT&T equipme

SHA (mix o
categories no
Screens 

Lamps 

PV panels 

e aligned wit
ectronic eq

nt streams, 
t factor is re
stream and

at this categ
ently most o
of FPD is tak

ata to the KF
wn market k

tified. 

 number or 
ness, apath
s. Due to th
nd contamin
ousehold ap
 other dispo

es of mainly 
een 1 and 2 
erable mate
e majority o
communicat
e light iron a
ata sets acr
rstanding th

EEE in Residua

waste stream
EE 

 disposed via

d 

hold applianc

 exchange 

ent (excluding

of small eq
ot included in

th the 6 ca
quipment (W

which are 
equired to se
 sent to the

gory includes
of the weight
king place. 

F collection 
nowledge. N

 reasons inc
y towards W

he misplace
nation of oth
ppliances, IT
osal routes. 

 small appli
 kg per inha

erials and th
of these prod
tions, larger
as discussed
oss a numb

he availabilit

l Waste Stream

m Date 

(Pulkkinen
(Dimitraka
(Huisman 
(Bigum et 
WRAP, 20

a Ecodom 2

WEEE in 
2013 

es (ex C&F's) 

equipment 

g monitors) 

quipment an
 other groups

tegories of 
WEEE). In a
usually repo
eparate IT e
e same trea
s Cathode R
t in this stre

categories, 
No trends in

cluding an a
WEEE recyclin

ment of WE
her waste st
 and telecom

ances end u
abitant per y
heir value an
ducts, as me
 items are 

d later on. Ta
ber of count
ty of materi

m per Country 

n et al., 2008
akis et al., 20
 et al., 2012)
 al., 2013) 

011 
2012 

France, BIO 

) 

(incl. air 

nd other 
s) 

the recast 
ddition to t
orted in pra
equipment a
atment facil
Ray Tube ap
eam is due 

usually WF 
n the compo

bsence of c
ng, poor info

EEE in the w
treams. The 
mmunicatio

up in the wa
year (Huisma
nd contamin
entioned be
more often

able 7 illustr
tries. This il
al recovera

8) 
009) 
) 

Intelligence 

28 

directive 
this, the 
actice by 
and SHA, 
lity. With 

ppliances 
to CRTs, 

Systems 
osition of 

collection 
ormation 

waste bin 
 majority 
ns. Most 

aste bin, 
an et al., 
nation of 
efore are 
n treated 
rates the 
lustrates 
ble from 



29 
 

 
However, these studies also show quite coherent results. In fact they found that mainly small 
WEEE is misplaced. In addition, it is estimated that the amount of misplaced WEEE and BATT 
found in the residual waste was, respectively, 16% and 39% of these items is collected properly 
through the WEEE collection systems. This value is quite large compared to other ones. Another 
concern is the allocation to collection categories: as an example, (Dimitrakakis et al., 2009) 
included an extra category (Category 11: detached components and single parts that could be 
categorised elsewhere) which constituted 49.13% of the total value (1.27%).  
 
Variations between the amounts of residual waste seen in the residual waste stream can also be 
seen between urban and rural areas, the percentage being slightly higher in rural areas, thought 
to be as a result of a lack of collection facilities. 
 
For allocation of the total amounts, the municipal waste analysis from (Huisman et al., 2015)  
was taken as a starting point since it has the most detailed frequency count of appliances 
identified so far and it covers multiple years and a large set of underlying sorting analysis 
undertaken covering the various regions of the Netherlands. The data was updated with a few 
more studies and expanded to the years that where not covered in the CWIT analysis (2011, 
2013 and 2014). Here the previous work identified around 14 reports containing relevant 
information on small appliances in residual solid waste.  
 
The main goal was to capture all WEEE that is disposed of by households and public in the 
residual waste bin. In order to assess the Waste bin complementary waste flows a 
comprehensive review and analysis of literature of current data and past trends disposal of 
WEEE in the waste bin in the EU-28, plus Norway and Switzerland was undertaken. Primary and 
secondary data sources were analysed using the ProSUM bibliography which consisted of 
publications, journals and country studies quantifying the country’s WEEE and analysis on 
household waste sorting in order to assess the presence of WEEE in current municipal solid 
waste flows destined for incineration and landfill.  
 
It should be noted that the wealthier countries and/or those with large economies have more 
data and literature available indicating their WEEE in waste bin by kg per inhabitant per year, or 
as a percentage of WEEE present in waste bin generated per year. The results of the literature 
review are shown in Table 8. If the reported unit is in tonnes it has been converted to kg/inh 
using the number of inhabitants.  Where the data is available as a percentage of residual 
household waste, it is multiplied with the total amount of residual household waste from 
households and services. All data is related to the total WG and by combining the best 
compositional estimates, allocated to the individual collection categories.  
 

Table 8. Raw Data from the Literature Review for WEEE in Waste Bins 

Country Year Amount Reported unit Source 

BEL 2010 1.54 kg/inhabitant (Wielenga, et al., 2013) 
BGR 2009 0.0 % in residual waste (Dvoršak, (2011) 
CHE 2012 10 kt (Stiftung Ear, n.d.) 
CZE 2010 24.4 kt (Wang et al. 2012), 

(Steiger, 2014) 
DEU 2012 0.6 

1.4 
% in residual household waste in 
Bayern 
kg/inh in Hamburg 

(LfU Bayern, n.d,  2013)  

DNK 2010 0.029 kg per household per week Eurostat (2005-2013) 
(Bigum, M. 2013). 

ESP 2010 0.12 
0.34 

% in residual household waste 
% in Refuse derived fuel 

 Institute, S. E. (2013) 

FRA 2007 1.0 kg / inhabitant  Eurostat (2005-2013) 
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Identifying and quantifying complementary battery waste flows across the EU is a challenging 
task. By their nature there is little or no data recording the movement of unreported battery flows. 
Some activities leading to occurrence of complementary flows may be illegal or at the very least 
outside of the spirit of certain regulations. Indeed, care needs to be taken in interpreting the little 
data that there is as there is no way of saying how representative it is of the whole EU. 
 
Although the main economies of Europe (Germany, France, UK, Spain, Benelux etc.) represent 
the majority of BATT POM and often have the best collection systems, they may not be 
representative of the size and indeed composition of the flows seen elsewhere in Europe.  
 
In their 2013 position paper “Collection Target for Waste BATT”, EUCOBAT identify that there are 
multiple elements influencing the collection rate and hence also the potential size of a 
complementary flow. These include:  
 

 Lifespan of BATT; 
 WEEE collection rate; 
 Removal of BATT from WEEE; 
 Impact of competition; 
 Interpretation of definitions; 
 General consumer awareness towards waste; 
 Density of the collection network; and 
 Intensive consumer awareness campaigns. 

 
The maturity of the BATT collection schemes in Europe is dependent on the time over which they 
have been operating. Some countries where the collection schemes have recently been 
implemented may have much larger unidentified flows than countries where the collection 
schemes have greater experience and better efficiency. 
 
In Chapter 4.2, the underlying causes leading to different performance of collection schemes in 
various European countries were examined.  The complementary flows of portable BATT were not 
examined by splitting them further into their chemistry types. This is because data for 
complementary flows at that level of detail is not available. 
 
Also hoarding times for different portable battery types differ making it difficult to estimate 
complementary flow size for different chemistries.  For example for Ni-Cd the amount collected is 
increasing over time while that POM is decreasing (RECHARGE, The Advanced Rechargeable & 
Lithium Batteries Association, 2015). The long service life and the long hoarding time for these 
battery technologies may be one of the reasons for that. 
 
As described in detail in Deliverables 3.1 and 4.1, the following organisations hold data on BATT:  

 Eurostat; 
 Environmental protection agency (EPA). The data used by the EPA are provided by the 

producer compliance schemes; 
 Compliance schemes have a contractual relation with the operators of sorting and 

recycling facilities, who are on this basis obliged to report; 
 Operators of sorting and recycling facilities that collect raw data, i.e. the mass of the input 

and output fractions to and from their facility, quantitative and qualitative results of 
analyses of the composition, and quality of these fractions etc. These data are usually 
confidential; 

 Industry associations; 
 Eucobat European association of national collection schemes for BATT (www.eucobat.eu); 
 RECHARGE European association for Advanced Rechargeable BATT 

(www.rechargeBATT.org); 
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Though the collection regimes vary from country to country within the EU, the efficiency rate is 
currently high. Industrial BATT are efficiently collected and recycled at the end of their life 
because they are also often sold with take back clauses in their contracts. (AGEFE, 2007, Lisbon) 
 
Industrial BATT are used in the business to business environment driven by the value of the 
material and legislation, mainly the Battery Directive. Spent BATT are returned to the producer or 
the respective dealership. The industrial battery is picked up direct from where it was used. There 
is also a growing use in business to consumer products, such as electric bicycles. 
 
As for the automotive BATT, the ELV Directive requires that BATT are removed from end-of-life 
vehicles after they are collected. A battery at its end-of-life is transferred from a car dismantler to 
a battery recycler and is made available for recycling (RECHARGE 2015).   
 
The ELV Directive requires car producers to have a recycling scheme for new cars within six 
months after a vehicle is put on the market, and increasing amounts of production scrap will 
have to be dealt with.  (IHS 2014a) Some complementary guidance has been provided by various 
Members States when implementing the BATT directive, such as in UK. However there is no 
collection target for industrial or automotive BATT. Producers, or third parties acting on their 
behalf (for industrial BATT)/third parties (for automotive BATT) are obliged to take waste BATT 
back from end-users (Articles 8(3) and 8(4)).  
 
This obligation, combined with the ban on landfilling and incineration (Article 14), should be 
enough to ensure that BATT are collected. The use of financial incentives (Article 9) and the 
application of penalties for infringements (Article 25) aim to ensure that BATT are collected 
properly.  
 
Unlike waste portable BATT, waste industrial and automotive BATT are large, their users are 
professionals, and they are mainly collected by professionals, due to their economic value. As a 
result, nearly 100% of industrial and automotive BATT are already being collected.  
 
The lead-acid BATT are collected because of the value of recycled lead and nickel-cadmium, 
Nickel metal hydride and Lithium-ion BATT are collected because there is a well-developed 
collection system in place.  

 
Some complementary guidance has been provided by various Members States when 
implementing the BATT directive, such as in UK for producers. Producers are obliged to take back 
waste industrial BATT free of charge from an end user, on request, when that end user is not able 
to return waste industrial BATT to his supplier (for example, when not purchasing new BATT). 
However, this obligation is not part of the normal customer/supplier relationship and only applies 
to waste industrial BATT that are of the same chemistry as the new industrial BATT that the 
producer places on the market in the calendar year in question, or has placed on the market in 
any of the preceding 3 calendar years. The end-users, in these circumstances are expected to 
approach the original supplier of the BATT, which have now become waste, if he is registered as a 
producer. 
 
In the UK, when an end-user is unable to dispose of waste industrial BATT by either of the options 
above e.g. when an end user has not purchased new BATT, and that chemistry has not been 
placed on the market for a number of years so that an appropriate producer cannot be located; 
then the end user‘s entitlement is to be able to contact any producer to request take back 
(Environment Agency 2016a).  No evidence was identified that this is widespread across the EU. 
 
Spent BATT containing heavy metals such as lead, cadmium and mercury are hazardous waste 
so there is a need to go through the notification procedure when transporting spent lead acid 
BATT from one member state to another member state.  Authorities of member states who are in 
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Figure 12. Vehicle Age Averages for the Largest National Fleets 
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competition for the material. It is not clear whether the same proportion of WEEE in pre-shredder 
materials is similar in other countries, particularly in Eastern Europe. 
 
The amount of WEEE in mixed metal scrap is not sampled in a regular or harmonised manner 
across the EU countries. Actual sampling data is available for five countries only. For the 
Netherlands, the concentration of WEEE (parts from professional and Large Household 
Appliances, Small Household Appliances, Central Heating and IT appliances), is estimated to be 
110 kt as a minimum (Huisman et al., 2013). For Belgium, this is at least 15 kt (Wielenga et al., 
2013). This is also a minimum documented value, not all volumes are likely documented in this 
study). For France this is 200 kt as a minimum (Monier et al., 2013) and for the United Kingdom, 
this is with 95% confidence interval between 381 kt and 597 kt (WRAP, 2013). Here the lower 
value is used to ensure a similar approach as for the Netherlands, Belgium and France plus an 
additional a source for the Czech Republic (Polak, 2013).  
 
From these studies it is observed that the average amount of WEEE in the total of mixed metal 
scrap ranges between 0.4% and 2.2% (Wielenga et al, 2013; Huisman et al., 2013, Monier et al, 
2013, WRAP, 2013, Polak, 2013). The percentage mentioned in these five studies is against the 
total tonnage of ferrous metal scrap, non-ferrous scrap and mixed ferrous plus non-ferrous scrap 
from Eurostat (Eurostat 2016). In the individual analysis, the amount of WEEE in the specific sub 
fraction is documented to be around 10-11% (named shredder fraction in France, light iron 
fraction in the UK (estimated to be around 4-5 Mt out of 21.5 Mt in Eurostat for all GBR metal 
scrap amounts in total) and ‘pre-shredder materials’ in The Netherlands). For the values against 
the total volume of ferrous and non-ferrous scrap, the data for the Netherlands (2.2%), France 
(1.5%) and the UK (2.1%) have more detailed information on the types of equipment present. As 
a minimum amount, an average of 1.4% of WEEE in the combined metal scrap amounts is taken 
and used also for estimating the amounts in countries without any sampling information as a 
coherent estimate, leaving upwards potential for higher amounts. For instance, WEEE parts 
derived from professional appliances are difficult to characterise as WEEE when this flow is 
sampled. See Table 14 for the results. The value of 1.4 Mt of WEEE identified is a lower more 
conservative estimate than the values presented in the CWIT report. There is significant upward 
potential. 
 

Table 14. Minimum Amount of WEEE in Mixed Metal Scrap 

Year: 2012, 
values in kt  

 Temp. 
Exchange 

Eq.  
  Screens     Lamps   

  Large 
Equipment  

  Small 
Equipment  

  Small IT     Total   

 WEEE in metal 
scrap  

101 32 - 655 452 87 1,326 

 
Similar to the Waste Bin data, the total amount is allocated to the collection categories for mixed 
metal scrap for countries without information. See Table 15. The information here is only based 
on the Dutch and UK studies which contain information on the type of appliances identified. 
Obviously, the data points from the allocation to the categories are of lower data quality than the 
WEEE total amounts in metal scrap and classified as ‘dubious’ since there are only two sources 
available.  
 

Table 15. Weight% of WEEE in Waste Bin, per 10 WEEE Categories 

WEEE category  
(Recast WEEE Directive) 

Average 
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The first observation is the difference between vehicles licensed and ELVs arising. If we assume 
an average age of 12 years for a vehicle to become an ELV then vehicles sold in 1998 would 
become ELVs in 2010. It will not match exactly, as not all vehicles become ELVs at the same 
time), the shortfall between vehicles sold in 1998 (200,083 for vehicles up to 2,033 kgs unladen 
weight) and ELVs recovered in 2010 (158,237) indicates that some ELVs escape the ELV system 
set up by the ELV Regulations. (RPS, 2013) 
 
Furthermore in 2010, the Driver and Vehicle Computer Services Division reported that a total of 
43,378 certificates of destruction were formally received from authorised treatment facilities; 
this is an increase of approximately 50% on the number of CoDs issued in 2009. This figure 
would indicate that approximately 27% of all specified vehicles recovered in 2010 received a 
formal certificate of destruction, again an increase of approximately 50% on 2009 figures. 
However, the DTTAS (Department of Transport, Tourism and Sport) indicated that there was no 
significant increase in CoDs issued in 2011 and the number of CoDs received from January to 
August 2012 was 28,224. (RPS, 2013) Factors explaining the low numbers of CoDs issued are: 
 

 Treatment facilities continue to receive end of life vehicles but do not issue a certificate 
of destruction; 

 Low level of awareness among the public of the need to acquire a certificate of 
destruction when disposing of an end-of-life vehicle;  

 Difficulty enforcing car owners’ obligations. Issues are also emerging with regards to the 
private sales of vehicles, with vehicles being purchased showing up on the NVDF records 
as ELVs. It is unclear how vehicles recorded as ELVs can change hands in later private 
transactions (RPS, 2013); 

 
The leakage from the ELV system can occur at three stages of the ELV waste management chain 
in Ireland: 
 

 Vehicle owner are not delivering their vehicles to ATFs, therefore un-authorized operators 
gain access to the vehicle; 

 ATFs provide limited treatment, which does not meet minimum standards.  ATFs may also 
accept ELV, but not issue a CoD and then put the vehicle on the market; 

 Unpolluted or partially depolluted ELVs may be exported in breach of the ELV and TFS 
Regulations; and 

 Vehicles first licensed in Ireland may subsequently be exported as 2nd hand vehicles. 
(RPS, 2013) 

 
These leakages are not unique to Ireland but are difficult to quantify. Even the best-performing 
schemes have difficulty ensuring the responsible management of all ELV (not just those being 
recycled and recovered through the systems established for the purpose). 
 
As highlighted by Ireland’s response to the European Commission Judgement Case, unauthorised 
ELV dismantling was widespread in Ireland with 329 recorded unpermitted sites in 2008. These 
unauthorised operators remove valuable components (e.g. battery, parts) of ELVs for re-sale and 
remaining ELVs may be abandoned or sold in Ireland or abroad. 
 
There are challenges in monitoring exports of ELVs. The level of treatment/depollution and the 
number of ELVs exported can be very difficult to determine at the point of inspection. 
 
Sweden  
Research was carried out in 2016 on behalf of the Swedish government on how end-of life 
vehicles and vehicle parts are dealt with in Sweden.  
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Portable BATT 

 BATT disposed into municipal solid waste flows destined for incineration and landfill both 
on its own and in WEEE; 

 BATT embedded in and recycled with WEEE;  
 BATT legally and illegally exported with EEE and WEEE; and 
 Hoarded. 

 
Industrial BATT 

 Industrial BATT mixed with portable BATT reporting due to challenges in distinguishing 
between industrial and portable battery at a collection stage; 

 BATT legally and illegally exported outside Europe for use or reuse (possibly with 
industrial equipment i.e. UPS); and 

 BATT legally and illegally exported for recycling. 
 

Automotive BATT 
 BATT legally and illegally exported outside Europe for use or reuse within a vehicle; and 
 BATT legally and illegally exported for recycling. 
 

(Perchards, 2015) 
 
Portable BATT which have Reached the End of Their Life 
Eurostat provides data on primary cells and BATT which have been sold, imported and exported 
in any given year.  This is presented in terms of the number of BATT and their weight.  However, 
these two sets of information are only available through separate searches. Furthermore, 
although the weight of imports and exports is recorded, the weight of production is not. It is 
therefore necessary to use the weight/number of BATT imported and exported to estimate the 
weight of BATT produced in the EU28, and therefore the weight of BATT sold in the EU28.   
 
Deliverable 3.1 identifies that the average life of a portable battery is approximately 6 years.  
Data on stocks of BATT has been provided by the company Bebat, as well as the French 
organisation Corepile and the Dutch organisation Stibat. The raw data are, in principle, 
confidential but were made available for ProSUM after signature of a non-disclosure agreement. 
Like for the data on BATT placed on the market, agreements will be found and signed to enable 
the use of aggregated data for ProSUM.  The amount of BATT discarded in 2012 should therefore 
be similar to the BATT consumed in the EU28 in 2006. 
 
Table 21 shows the estimate of primary cells and primary BATT sold in the EU 28 from 2006-
2012. Given the annual change in balance of imports, exports and sold production, the ratio of 
the high to low estimate varies over time.    
 

Table 21. Estimate of Weight of BATT Sold in the EU 28 2006-2012 (Source: Eurostat) 

Year Low estimate (tonnes) High estimate (tonnes) 

2006 213,433 217,473 

2007 235,078 249,488 

2008 245,200 383,914 

2009 186,014 360,457 

2010 189,055 300,169 
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2011 176,038 232,357 

2012 177,466 215,589 

 
 
Assuming that the weight of BATT purchased in 2006 is equal to the weight of BATT discarded in 
2012, this suggests that 213-217,000 tonnes of portable BATT were discarded.  As can be seen 
in Table 21, any variation in lifetime could lead to significant variation in the quantity of portable 
BATT discarded.  In addition to this, the life duration of primary portable BATT is much shorter 
than that of rechargeable BATT. Therefore, if the ratio of primary and rechargeable BATT changes 
the average lifetime of a battery will also change.  These figures should therefore be viewed with 
caution and seen as a snapshot rather than a stable figure. The stocks and flows of BATT are 
explored further in ProSUM Deliverable 3.3. 
 
BATT Recycled from Households, in Ferrous Scrap and Residual Waste 
The Eurostat data on BATT collected for waste management does not differentiate further than 
‘BATT’.  All chemistries and applications are treated as a single unit of analysis.  This means that 
although BATT discarded by sector are available, it is not possible to differentiate between 
automotive, industrial and portable BATT. 
 
Eurostat identifies that 90,000 tonnes of BATT were collected from households for recycling in 
the EU 28 in 2012.  Assuming that these were all primary BATT, and that households are the 
main customers for primary BATT, this suggests a complementary flow of 123-127,000 tonnes of 
portable BATT discarded by households with other waste (e.g. mixed waste, metal recycling) 
 
Eurostat identifies 74.4 Mt of ferrous scrap arising in 2012.  Deliverable 4.1 suggests that, 
based on data for Belgium, the Netherlands, Belgium, France and the United Kingdom, WEEE in 
ferrous scrap comprises 62% large items, 20% small items, 8% temperature exchange 
equipment, 6% small IT and 3% screens.  Of these, only small items and small IT are likely to 
contain BATT.  D4.1 suggests that small IT may contain 10-22% BATT, and small (consumer) 
items may contain 5-10% BATT.  This therefore suggests that 1.6-3.3% of the weight of WEEE 
discarded with ferrous scrap is BATT.   
 
Given that Deliverable 4.1 also estimates that WEEE comprises 2% of the weight of ferrous scrap, 
although the proportion of BATT is low, the tonnage is still appreciable. Using the percentages 
above suggests 23,491 to 48,744 tonnes of BATT in WEEE products will be discarded as ferrous 
scrap.  The flow of separated BATT within ferrous scrap can be assumed to be negligible, as this 
would require citizens to deliberately discard of BATT with ferrous scrap.  It is therefore possible 
that the entire complementary flow of separate portable BATT is discarded as residual waste. 
 
BATT in Products which have Reached the End of Life 
Eurostat provides data on separately collected WEEE by category for 2012, and ProSUM 
Deliverable 4.1 suggests the proportion of the product weight within each category which 
comprises BATT. Assuming that products are discarded by their last owner containing BATT, this 
suggests that separately collected WEEE contains 91-206,000 tonnes of BATT.   
 
ProSUM Deliverable 3.1 also identifies the median age of products at the point of disposal.  This 
can be used in combination with data for products placed on the market to infer the quantity of 
electrical products which reach the end of their life in 2012.   This is presented in Table 22, and 
suggests 3.1 Mt of electrical items containing 105,000-298,000 tonnes of BATT are exported or 
discarded with residual waste or ferrous scrap in 2012. 
 
As identified in the analysis of WEEE Huisman et al (2015) estimates that the amount of WEEE 
exported outside of the EU is 1.5 Mt. WEEE exports (devices generally including BATT) occur both 
legally, via Approved Exporters for recycling and reuse, and illegally (hazardous waste disguised 
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as re-usable equipment, e.g. to West Africa). The 1.5 Mt includes 200 kt of documented export of 
used equipment. The remaining 1.3 Mt includes 900 kt of undocumented, used but functioning 
used equipment and 400 kt of WEEE.  The proportion of this which constitutes a complementary 
flow of BATT can be identified using Deliverable 4.1. 
  
Huisman et al (2015) does not estimate the amount of BATT embedded or otherwise in the WEEE 
and UEEE that is exported. For the purposes of ProSUM task it is assumed that the composition 
of electrical products exported is similar to the composition of electronic products discarded (i.e. 
that 1.6 -3.3% by weight is BATT.  This suggests that exports of UEEE and WEEE contain 45,000-
102,000 tonnes of BATT. 
 
For IT and communications equipment, data on waste is not disaggregated to the level of UNU 
codes. The tonnages shown in Table 22 are for all IT and communication equipment. The 
lifetimes for specific products (UNU codes 0305 and 0306) are applied to the POM arising in the 
year 2012 minus median age, alongside an average tonnage for all IT and communication 
equipment over the period 2006-2013.  It can be seen that the total inferred waste using the 
average weight is approximately equal to the average of the tonnes using product specific 
lifetimes (1.28 Mt compared to 1.36 Mt).  This is considered to be sufficiently similar to suggest 
that the average inferred waste is representative of IT and communications equipment.   
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Table 22. Inferred Quantities of WEEE and Associated BATT in Residual Waste Stream 

UNU 
Code 

Product Category Proportion of 
BATT by weight 
(low) 

Proportion 
of BATT by 
weight 
(high) 

Median 
Life 
(years) 

Total 
inferred 
products 
at end of 
life 2012 

Reported 
separate  
collection 

Inferred 
difference 

Low 
estimate 
BATT 

High 
estimate 
BATT  

0302 IT and telecommunications 
equipment 

10% 22% 8.40           

0303 IT and telecommunications 
equipment 

10% 22% 7.30 1,360,587 582,310 778,277 77,828 171,221 

0305 IT and telecommunications 
equipment 

10% 22% 5.80 1,013,244 582,310 430,934 43,093 94,805 

0306 IT and telecommunications 
equipment 

10% 22% 4.40 1,565,348 582,310 983,038 98,304 216,268 

0601 Electrical and electronic tools 2% 18% 12.20 522,323 75,992 446,331 8,927 80,340 

0401 Consumer equipment 5% 10% 7.50 897,524 626,217 271,307 13,565 27,131 

0701 Toys, leisure and sports 
equipment 

2% 9% 3.50 224,277 14,799 209,478 4,190 18,853 

 Total BATT in discarded items not separately collected 3,004,711 1,299,318 1,705,393 104,509 297,544 

 Of which exported as used EEE*   1,100,000 33,279 74,945 

 Of which, in ferrous scrap    381,732 23,491 48,744 

 Of which net residual     47,739 173,855 

 BATT in separately collected WEEE*  3,474,182  99,017 223,107 

 Of which exported as WEEE*  400,000  12,101 27,253 

 Total BATT in discarded items     203,526 520,651 

*this tonnage and associated battery quantities relate to total WEEE.   
 
For product groups where the UNU code is in italics, the data in Eurostat for the relevant year is either not available or appears anomalous in the 
context of surrounding figures. For these product groups, an average weight of products placed on the market per year from 2006-2013 has been 
used. 
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Estonia 0.5% * EEE Ringlus (pers 
comm) 

15,099 

Ireland 0.41% WEEE Ireland (pers 
comm) 

12,381 

England 
and 
Wales 

0.06% Environment Agency 
(2016) 

1,812 

Average 0.8%  25,013 
Prosum 
D4.1 

3%-7%  91,358-205,740 

*WEEE categories 2 and 3 only 
 
It is clear that the different national estimates lead to markedly different estimates for the weight 
of BATT in WEEE.  However, all are notably below the estimate based on ProSUM Deliverable 4.1.   
 
One possible explanation for this is if there has been an increase in the proportion of WEEE 
containing BATT over time.  Eurostat provides data on WEEE arisings for all EU-27 member states 
from 2007 onwards, and the EU-28 from 2011.  The proportion of WEEE which constitutes small 
household appliances, IT and telecommunications equipment, consumer equipment and 
electrical and electronic tools is shown in Table 25. This suggests that there has not been a 
significant change in the proportion of WEEE containing BATT between the years in which the 
national compositional studies and the ProSUM review were undertaken.  
 

Table 25. Estimate of WEEE Containing BATT 

Year WEEE (EU 
28) 

WEEE 
Containing 
BATT 

Percentage 

2007 2,530,005 866,064 34% 
2008 3,141,288 1,202,416 38% 
2009 3,428,350 1,427,491 42% 
2010 3,507,196 1,478,741 42% 
2011 3,553,519 1,545,909 44% 
2012 3,474,177 1,508,453 43% 
2013 3,490,823 1,477,853 42% 

 
Another possible explanation for the difference in the percentages identified for each country is 
genuine differences in the composition of WEEE between different countries. Table 26 shows the 
correlation coefficient between the studies which estimate the proportion of BATT in WEEE and 
WEEE which contains BATT.  There is no correlation between the two data sets, suggesting that 
differences in the composition of WEEE are not the reason for the different estimates.  The 
difference between Sweden, and England and Wales is particularly marked. While both have 
similar proportions of WEEE which could contain BATT, Sweden has 35 times more BATT in 
WEEE.  Possible explanations could include greater segregation of battery containing items in the 
UK, meaning less arrive in the WEEE stream.  Further research would be required to test this 
hypothesis. 
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Table 26. Correlation between WEEE Containing BATT and BATT as a Proportion of WEEE 

Country BATT as a % 
of WEEE 

Battery-containing 
WEEE as a % of WEEE, 

2012) 

England and Wales 0.06% 51% 

Ireland 0.41% 42% 

Estonia 0.50% 64% 

Romania 0.60% 44% 

Germany 1.30% 63% 

Sweden 2.10% 50% 

Correlation Co-efficient 0.16  

 
Further review of the data suggests that there may be discrepancies in national data or nation-
specific changes occurring.  For example, the proportion of WEEE containing BATT for Cyprus rose 
from 18% of WEEE to 45% from 2009 to 2011. 
 
Comparison of the estimates from national compositional studies and ProSUM Deliverable 4.1 
suggests that estimates of BATT in WEEE should be considered as highly uncertain and 
interpreted with caution.   
 
As with other areas of the research the difference in collection system performance will have an 
impact on the percentage of BATT in the residual. High collection rates should, everything else 
being equal, mean that there are low levels of BATT in the WEEE stream. As the previous analysis 
in this section highlights BATT should be removed prior to WEEE treatment. However, WRAP 
(2015) suggests that this does not necessarily take place. Given the range of estimates given by 
different countries and given the uncertainties underlying the data, it would be more appropriate 
to estimate the amount of BATT removed from WEEE by applying a range based on the estimates 
given. Information can also be obtained from the battery collection organisations, where the BATT 
collected from the WEEE organisations can be identified in some cases. Based on the 
percentages in table 24, the amount extracted from WEEE is likely to be towards the lower 
bounds of this range drawn from ProSUM Deliverable 4.1. 
 
The above estimate of BATT in WEEE informs, but does not constitute, a complementary flow by 
our definition. The BATT extracted are still likely to be recycled through official treatment routes. 
By definition, given its possible illegality it is impossible to get verifiable data quantifying the 
amount of BATT not extracted from WEEE. 
 
For some years now, producer compliance schemes who are members of the WEEE Forum have 
been using WF-RepTool, a software tool that allows them and their suppliers to report recycling 
and recovery results and de-pollution of WEEE in accordance with the WEEELABEX standards.  
 
Attempts have been made to access WF-RepTool data to assess and compare quantities of BATT 
in WEEE between European countries. However due to confidentiality issues the data could not 
be released for the purpose of ProSUM project. 
 
Nevertheless during May and June 2015 the WEEE Forum carried out a survey with its members 
in Europe, mainly WEEE producer compliance schemes (PCS) to establish availability of data that 
could be used in ProSUM. A number of PCS surveyed indicated a willingness to share data on the 



 

quantiti
through
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Some co
WEEE r
recycling
develop
assesse
 
Below i
process
accomp
in nearly
 
 

es of BATT f
 WF-RepToo

ountries in E
recycling, de
g through 

ped a single 
ed by highly 

s a best p
sors in Belg
panying depo
y 100% of b

found in WE
ol. 

Figure 

Europe such
epollution a
introduction
pan-Europe
qualified an

ractice exam
gium are su
ollution, of W

batteries bei

EEE, often us

 30. WEEE For

h as Ireland,
and conseq
n of the W
an procedur
d trained au

mple of how
ubjected to 
WEEE includ
ng removed 

 

sing the stat

rum Rep Tool (S

, France, Ne
quently rate
WEEELABEX 
re to enforce
uditors. 

w WEEE de
 strict spec
ding remova
 from WEEE

tistics that h

Source: WEEE 

etherland an
es of BATT 
 standard. 
e the respec

epollution is
cifications a
al of BATT fr
E prior to rec

have been p

Forum) 

nd Italy are a
removed fr
WEEELABEX

ct of these s

s performed
about the p
om WEEE.  
ycling. 

provided by r

also increas
rom WEEE 

EX Certificat
standards, w

d in Belgium
processing, 
 The process

76 

recyclers 

sing their 
prior to 

tion has 
which are 

m. WEEE 
and the 
s results 



77 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Case Study: In Belgium like in any other EU country WEEE depollution must comply with the 
conditions stipulated in Annex VII of the European Directive 2012/19/EC of 4 July 2012.  
 
In Belgium the depollution is done in the two separate steps Step 1: Manual separation of the 
hazardous components including all BATT, with the exception of BATT that are permanently 
connected to a device. Step 2: Further disassembling when other BATT than those mentioned 
above are selectively disassembled and collected for recycling or removal as an identifiable flow. 
 
The net weight of each monthly receptacle is determined and reported to the producer compliance 
scheme. Reporting is done in WF-RepTool a database application, developed by WEEE forum, to 
determine treatment results for WEEE in a transparent, traceable manner and to achieve 
comparable results. 
 
The monitoring of the quality and the quantity of the hazardous waste happens in three different 
ways: self-control of the processor, depollution audits by an external company and depollution 
samplings. Self-control: In case of deviation of a condition concerning depollution, the processor 
shall report this on its own initiative and shall to give a written explanation for his deviation. The 
processor must be able to demonstrate compliance with this self-control and adjustment. 
 
Depollution audits: PCS carries out unannounced control of the depollution and its results by a 
third party. Every processor has at least 4 unannounced controls per year. During these controls 
samples of depolluted WEEE is checked to see if the depollution happened following the 
specifications of PCS. PCS follows up these results and gives feedback to the processors. If any 
non-conformity noted, extra controls are performed and the processor is asked to undertake the 
necessary actions. 
 
Sampling of the fraction OTH is proceeding by two different third party organizations. It performs a 
sampling of the various materials flows prior to their transportation to a processor by a bulk 
transporter. The samplers depollute the WEEE in the same way as it is done by the operators in a 
manual way. The total amount of depolluted material is registered for each transport. PCS 
compares the sampling result with the results of the processors. 
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Table 27. Industrial BATT POM by Type in 2013 

 
Source: Avicenne Report 
 
Spent lead industrial BATT received by lead recyclers and smelters are typically mixed with lead 
pipes, sheet and cable sheathing and recycled as a single stream. This leads to difficulties in 
capturing exact data on collected volumes of lead industrial BATT. Smelters may be able to 
identify the existence of BATT within their feedstock but are not according to this research able to 
ascertain the source of those BATT, either by country or application that they were previously 
embedded in. Indeed interviews with smelter operators revealed that they have little idea of the 
composition of the lead scrap that they receive, i.e. the proportion that is BATT and the original 
source of the lead arising. Data on battery flows may be potentially commercially sensitive as a 
flow from a producer to smelter may represent just one business. 
 
In addition, the diverse lifetime of industrial BATT makes it difficult to assess how many may 
become available for collection. In a stationary application  where battery lifetime can be 20 
years, in traction application where forklift track in the warehouse is running 24 hours a day and 
the battery will not make more than one year. There may be the same forklift from the same 
supplier and forklift is running on a day the battery will run for 10 or 15 years. 
 
No publicly available reports or publications exist that identify any complementary, unreported 
flows of industrial and automotive BATT in Europe. 
 
Industrial BATT are heavy and valuable; there is plenty of recycling infrastructure in Europe 
making exports of spent industrial BATT outside of Europe unattractive.  
 
Potential of Mixed Stream of Hybrid and Electric Car BATT and Lead Acid BATT 
This issue is being addressed in the United States by the Society of Automotive Engineers and in 
Europe by EUROBAT. Both groups have active working groups attempting to better define and 
find solutions to the problems of cross-contamination of battery types in recycling streams. An 
IEC standard is under discussion to identify the need of a specific chemistry labelling aiming at a 
clearer identification. 
 
At a minimum, those BATT that could be recycled together should have at least one 
distinguishing feature in common, and conversely, one to differentiate them from those that 
need to be recycled in a different way. Mechanisms would be in place to return all BATT at the 
conclusion of their useful lives. (Gaines, L., (2014) 
 
Challenges related to portable and industrial battery definition lead to inconsistencies in 
reporting. 
 
After several years of experience in the Member States, it seems that there is a particular 
problem in distinguishing industrial from portable BATT without the help of defined additional 
criteria such as the weight. The distinction is important for the calculation of the collection target, 
as the target only applies to portable BATT.  
 
Also, the different interpretations in the Member States have a serious impact on reported 
collection rates making it difficult to compare figures across countries. 
 

ebikes HEV PHEV EV
forklift, 
handling 
equpt.

Telecom 
security 
lighting

UPS grids
Military/s

pace
Medical

Others 
industrial

Total

Lead 92.1 0.0 0.0 0.0 275.0 170.2 0.0 142.4 28.3 31.0 41.5 49.5 829.9 96.9%
Li-ion 3.7 0.2 0.5 2.5 0.2 0.4 0.0 0.2 0.6 0.1 1.6 0.6 10.6 1.2%
Nickel 0.0 2.3 0.0 0.0 0.0 0.0 1.2 3.5 0.0 0.6 0.0 2.3 9.8 1.1%
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.4 6.4 0.8%

Total 95.8 2.5 0.5 2.5 275.2 170.7 1.2 146.1 28.9 31.6 43.1 58.9 856.8
11% 0% 0% 0% 32% 20% 0% 17% 3% 4% 5% 7%
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provide aggregated data for ‘other’ chemistries (non Pb-acid and Ni-Cd) under a wide ranging 
portable battery category and do not break down to the Li Ion level or by device type.  
 
There are uncertain estimates of battery volumes POM embedded in EEE: 37% of all portable, 
and 76% of rechargeable portable BATT by weight are placed on the market in EEE. The accuracy 
of reporting POM of embedded BATT is often a challenge. In the absence of ’collected’ (reported) 
POM data, the European Commission allows Member States to base their calculation of POM 
volumes on ‘statistically significant estimates based on collected data’. Detailed data from 
several countries would be needed to improve the accuracy of national assumptions underlying 
such estimates, but these are not available.  
 
Data from the few battery organisations that require producers to indicate separately the volume 
of BATT placed on the market in EEE, suggest that BATT in EEE contribute around 20% to 30% of 
portable BATT placed on the market. Few comparable data are available on a country basis and 
the share of portable BATT POM volumes of portable BATT as a percentage of EEE POM show 
wide variations: On average, the BATT volume is 2.4% of EEE volume. In 2010 it ranged from 1% - 
1.5% in SK, LU, PT, GR, BE to above 3% in SE, LT, EE). (Perchards, 2015) 
 
Public and confidential data from organisations suggest the share of BATT removed from WEEE is 
on average 7% in the 19 countries investigated, and ranges from 1% to 20% (on the basis of 
individual systems, shares are much higher for a few systems). 
 
GRS Batteries report estimated that BATT comprised 1.3% of German WEEE (categories 3 and 5) 
with lithium BATT 0.3% of overall WEEE tonnage (23% of BATT by weight found in WEEE are 
estimated to be lithium). No year for this research is given. 
 
Hoarding and increasingly longer life rechargeable BATT Studies from Belgium and the 
Netherlands indicate that at least 40% of BATT placed on the market do not become available for 
collection. While one reason for this is ‘hoarding’ by end-users, others are the increasing share of 
longer life rechargeable BATT. 
 
Exports of BATT with (W)EEE 
Studies suggest up to 40% of WEEE and used EEE may be improperly treated in or outside the 
country in which the EEE was originally placed on the market. As the portable BATT collection rate 
methodology includes BATT in EEE and WEEE, the uncertainty about cross border flows of used 
EEE and WEEE adds to the concerns about the relevance of the waste portable BATT collection 
rate as a performance measure of a waste portable battery collection scheme. The amount of 
waste BATT becoming available for collection as a percentage of POM can be expected to 
decrease in the future as improved battery technologies drive the widespread adoption of new 
applications (cordless power tools, garden equipment, small personal mobility, standby, energy 
storage). 
 

4.3 Results for Complementary ELV Flows 
 
The number of vehicles of unknown whereabouts in 2013 in Europe amounted to 3,600,000 
units and this represent 31% of the total vehicle exits.  (Oeko-Institut e.V., 2016) 
 
The observation needs to be made about the difference between vehicles licensed and ELVs 
arising. If we assume an average age for a vehicle to become an ELV is 12 years it becomes 
possible to compare numbers of vehicles sold and ELV arising’s.  While it is unlikely that there will 
be an exact match, the shortfall between vehicles sold and ELVs recovered seem to indicate that 
some ELVs escape the ELV system set up by the ELV Regulations.  
 
Only a part of vehicles which are deregistered receive a certificate of destruction (CoD). There is a 
clear lack of detailed information about the further use of a large part of deregistered cars. 
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The existence of unknown whereabouts of ELV is common in a number of countries in Europe, 
but they are difficult to quantify. Even the best-performing schemes have difficulty ensuring the 
responsible management of all ELVs.  
 
The complementary flows of ELVs vary between countries and are hard to investigate due to lack 
of data but predominantly consist of: 

 
 ELVs recycled in not-authorized treatment facilities;  
 ELV exported as 2nd hand vehicles; 
 Unrecorded exports of used cars, e.g. exports outside of Europe by transit through 

EU-MS; 
 There are also ATFs accepting ELV, not issuing a CoD, but then putting the vehicle 

on the market; 
 Not depolluted or partially depolluted ELVs exported in breach of the ELV and TFS 

Regulations; 
 And illegal export of scrap cars. 

.  
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5 Conclusion, Recommendations and Next Steps 
 

5.1 Conclusions WEEE 
 
Waste statistics in general and particularly those for WEEE are known to have a high degree of 
uncertainty. This unique EU wide analysis of WEEE flows has comprehensively reviewed all 
available data to go further than any other previous work. The reconstruction of historic and 
current market input data and the resulting WEEE Generation figures (narrowed to roughly 15% 
uncertainty) provides a relatively solid starting point for the analysis of the resulting WEEE flows. 
Furthermore, the data gathering and analysis resulted in an important input to the common 
methodology study for the European Commission’s DG Environment and in respective e-tools for 
EU Member States (Magalini et al., 2016) enabling them to determine their own WEEE 
Generation in future years.  
 
The quantification of complementary flows is even more complicated than the already inherently 
complex quantification of WEEE statistics. Nevertheless, the determination of the amount of 
WEEE generated, and thorough review of reported collected amounts, provides a clear range for 
the quantities of complementary flows such as: appliances in residual waste; WEEE mixed with 
other metal scrap; unreported recycling of (professional and B2B) appliances; and exported 
amounts. The data gathering and processing of all the information produced in Deliverables 2.2, 
3.1 and 4.1 has resulted in an important and well-structured overview of all available 
complementary flow information in Europe for the six main types of complementary flows for 
2010-2014covering all known instances with information being available. Moreover, data has 
been quality assured and screened following the protocol outlined in Section 1.3.  This protocol 
defines a new robust, harmonised system for defining data quality and uncertainty levels. The 
consolidation and review of the reported collection volumes reported by Eurostat together with 
WEEE Forum data, individual studies and national registers provides a complete EU overview. 
See Figure 33 for the 2012 status, which has the highest number of sources available, for all 
collection categories combined.  
 
For some countries it has not been possible to use estimates because they did not meet the 
minimum data quality requirements. There are only a few countries with significant information 
on the whereabouts of the complementary flows as visualised in Figure 24 where some countries 
have a number of flows and some countries only have data on collected amounts and gaps.   



 

Of the 
quantifi
waste b
ranging 
ranges 
only five
For both
 
For the 
some m
the pote
better e
scaveng
Equipm
and IT c
 
For exp
allocate
Coheren
years. T
(illegal) 
the reus
scrap co
 
In this 
mapped
remains
complem

Figure 3

six types o
ed compreh

bin data, the
 between 0
between 0 

e original stu
h types of flo

 complemen
member stat
ential to con
estimate the
ged compon
ent), with co

components 

ports, there 
e quantities 
nt estimates
The same co
 trade is rel
se markets 
ollectors and

Deliverable 
d utilising a
s intrinsica
mentary flow

3. Collection o

of compleme
hensively, al
ere are origin
.5 kg and 1
kg and abo

udies are av
ows, detailed

ntary recycl
es which ha

nduct additio
ese non-com
nents from 
onsiderable 
 insufficient 

are only fiv
 to individua
s cannot be 
unts for dist
ated to prod
as they are

d thieves wh

 3.2, the f
 range of r
lly difficult 
ws and not r

f WEEE Compa

entary flows
lbeit with da
nal studies a
1.9 kg of pr
out 4.5 kg p
vailable whic
d allocation 

ing of produ
asn’t allowed
onal well-de

mpliant flows
 compresso
uncertainty 
 data is ava

ve studies a
al collection
constructed
tinguishing b
ducts with a

e too dispers
hich obvious

lows of WE
eports and 
 and not 
reported to 

ared to WEEE G

s, the wast
ata quality c
available for
redominantly
per inhabitan
ch results in
 to the collec

ucts, few ad
d for any ex

esigned surv
s. It has on

ors for colle
 ranges. For 
ilable to ass

available, o
n categories
d with the lim
between leg
a reuse valu
sed. The sa

sly do not reg

EEE for all 
 information
harmonised
national aut

Generated 201

te bin and 
concerns in
r 14 countrie
y small app
nt, excluding
 poor data q
ction catego

dditional da
xtrapolation 
veys with the
nly been pos
ection categ
 additional C

sess these.  

of which, on
s and only f
mited data fo
gal and illega
ue. It is not 
me holds fo
gister and re

individual E
n sources. D
d. The am
thorities ran

12, Measured D

metal scra
 the case o
es with the v
liances.  Th
g the UK wi
quality for m
ories is diffic

ata points h
to generate

e recycling in
ssible to pro
gory I (Tem
CRM rich co
 

nly two have
for the year
or the other 
al exports. T
feasible to 

or informal c
eport their q

European co
Documenting

mount of W
nges from th

Data Only 

ap flows ha
of the latter.
value per in

he metal sc
ith 6.1 kg/in

most membe
cult.  

ave been fo
e estimates. 
ndustry in E
oduce estim

mperature E
mponents li

e sufficient 
rs 2010 an
 countries a

The highest s
substantiall
collectors li
uantities.    

ountries ha
g unreporte

WEEE treate
hat which is 

86 

 

ve been 
. For the 

nhabitant 
rap data 
nh. Here 

er states. 

ound for 
 There is 
urope to 

mates for 
Exchange 

ke cable 

 data to 
d 2012. 
nd other 
share for 
ly survey 
ke small 
 

ve been 
ed WEEE 
ed from 
 recycled 



87 
 

to the same standards but not reported to that which is recovered using substandard processes 
and standards. When the term non-compliant is used, it does not necessarily imply substandard 
treatment, but rather refers to these quantities not being declared through the official channels 
for producer compliance. In the case of WEEE mixed with other metal scrap, these amounts 
cannot be ‘classified’ as separate collection and treatment as prescribed in the WEEE Directive. 
In reality the shredding and further separation of scarp is not very different from the shredding of 
LHA separately collected and classified as such. 
 

5.2 Conclusions BATT 
 
Complementary flows, particularly for portable batteries, are likely to increase in the future. This 
is because of the increasing amount and fast replacement rates of portable ICT devices which 
are exported as second hand equipment. They will rarely become waste in the country where they 
were originally placed on the market and also there are increased levels of hoarding of batteries 
by end-users. However this growth is not discernible during the period in which WEEE data has 
been collected across EU Member States. 
 
It is also likely that there will be fewer digital cameras, fewer personal music players, and more 
mobile phones with cameras and music incorporated rather than adding to the total amount of 
items containing batteries. Further research would be required to test this hypothesis. 
 
Lead batteries, are difficult or impossible to distinguish as portable or industrial batteries at the 
collection stage. This results in some organisations applying weight thresholds to facilitate the 
identification of portable batteries. These thresholds differ between countries. The interpretation 
challenges, including weight thresholds, and the potential to optimise collection rates and costs 
can be expected to increase with the growth of larger batteries for e-bikes and new battery 
applications.  
 
The difficulty in distinguishing a lead industrial battery from a lead portable battery leads to 
overstated amounts of lead portable batteries in waste battery collection volumes. Compliance 
organisations and member states need to carefully filter them out of portable battery collection 
reports. Whilst in most countries, the reported return rate for portable lead batteries is 100% 
some implausible lead return rates have been reported. For example in the UK the return rate for 
lead portable batteries was 478%, and that of all other chemistries 5% in 2013. 
 
Inconsistent definitions in the Waste Framework and Battery Directives complicate data 
collection and enforcement. New batteries placed on the market are defined as ‘portable’, 
‘industrial’ and ‘automotive’ batteries. The waste battery categories in the Waste Framework 
Directive’s European Waste Catalogue distinguish only battery chemistries. Therefore, the 
licensing requirements for waste batteries management activities (e.g. collection, transport, 
treatment) do not allow for the identification of those waste batteries that should count towards 
the portable batteries collection rate. This complicates the identification of collection volumes.  
 
37% of all portable, and 76% of rechargeable portable batteries by weight are placed on the 
market as components within EEE products. The accuracy of reporting POM for embedded 
batteries is often a challenge. In the absence of ’collected’ (reported) POM data, the European 
Commission allows Member States to base their calculation of POM volumes on ‘statistically 
significant estimates based on collected data’. Detailed data from several countries would be 
needed to improve the accuracy of national assumptions underlying such estimates but these 
are not available.  
 
Data from the few battery organisations that require producers to indicate separately the volume 
of batteries placed on the market in EEE, suggest that batteries in EEE contribute around 20% to 
30% of portable batteries placed on the market. Little comparable data are available on a 
country basis and the share of portable batteries POM in EEE by volume shows wide variations. 
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On average, the batteries volume is 2.4% of the EEE volume. In 2010 it ranged from 1% - 1.5% in 
SK, LU, PT, GR, BE to above 3% in SE, LT, EE.   
 
Public and confidential data from various organisations suggest the share of batteries removed 
from WEEE is on average 7% in the 19 countries investigated, and ranges from 1% to 20%. 
Needless to say, that this is at odds with the legal text of the WEEE Directive in Article 8(2) and 
Annex VII.1 
 
Studies from Belgium and the Netherlands indicate that hoarding and increasingly longer life 
rechargeable batteries mean that at least 40% of batteries placed on the market do not become 
available for collection.  
 
Studies suggest that up to 40% of WEEE and used EEE may be improperly treated inside or 
outside the country in which the EEE was originally placed on the market. As the portable 
batteries collection rate methodology includes batteries in EEE and WEEE, the uncertainty about 
cross border flows of used EEE and WEEE gives further concern on use of the waste portable 
batteries collection rate as a performance measure of a waste portable battery collection 
scheme. The amount of waste batteries becoming available for collection as a percentage of 
POM can be expected to decrease in the future as improved battery technologies drive the 
widespread adoption of new applications (cordless power tools, garden equipment, small 
personal mobility, standby, energy storage). 
 

5.3 Conclusions ELV 
 
The number of vehicles of unknown whereabouts in 2013 was 3,600,000, representing 31% of 
the total vehicles taken out of use. In many EU countries there is a high incidence of vehicles with 
unknown whereabouts.  
 
Challenges exist in relation to differences in the interpretation of ELVs and used cars between 
various EU states. It is very difficult to distinguish between a used car and ELV in practice. This 
leads to challenges in tracking fates of ELV as well as in quantifying complementary flows of ELV. 
 
 The quantification of complementary flows is inherently different.  It consists primarily of:  
 

 ELVs recycled in unauthorised treatment facilities;  
 Those exported as second hand vehicles; 
 Exports of vehicles outside the EU via another MS; 
 ELVs accepted for destruction at authorised treatment facilities that are sold on as used 

vehicles; 
 Illegal exports of vehicles which have not been depolluted or only partially depolluted; 
 And illegal export of scrap cars. 

 
This Deliverable sought to better quantify the flow and fate of these ELVs.  This has been difficult 
to do due to the lack of reporting and inherently illegal aspects of some of these flows. Some 
specific country studies do exist and offer a model for future work. 
 
There is an obvious incentive for exports of used cars and ELVs. In countries with low average 
income in some European regions as well as outside the EU there is a well-developed market for 
very cheap cars, often in bad condition or serving as a source of spare parts.  
 
There is also evidence suggesting that ELVs are treated illegally in some cases in the country of 
origin. However, the situation seems to be improving. This can also be seen from the fact that the 
numbers of authorised treatment facilities have increased significantly in some Member States 
(UK, BE, GR) in recent years. 
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According to the “European second-hand car market analysis” report the majority of the 
“unknown whereabouts” can be considered as scrapped or hoarded within EU 27 and that only a 
minority of “unknown whereabouts” is exported as used vehicles or as ELV used for spare parts. 
(Mehlhart et al., 2011) Nevertheless, lack of sufficient evidence makes it hard to confirm for 
certain which of the complementary flows of ELV is most significant. 
 
The CoD system in Europe is not fully working as a system to determine the fate of vehicles. This 
has been a severe limitation to measuring complementary flows of ELV.  However what would be 
particularly useful based on our analysis is the detailed examination of the CoD system in 
European countries and how this system could be improved to ensure a better tractability of ELV 
in Europe. 
 

5.4 Recommendations and Next Steps 
 
The following activity will be undertaken to improve the analysis of WEEE complementary flows to 
support the stocks and flows modelling: 
 
1. Structured surveying will be undertaken with the recycling industry and WEEE Forum 

members to better determine the extent to which components are scavenged from whole 
units. 

2. The structured data produced in this Deliverable, and specifically the final mass balances, 
will be reconciled by the use of additional modelling tools. Both will continue to be compared 
with the available data in this report and further upcoming iterations of national WEEE flow 
models applied for instance in the UK and the Netherlands using simulation models. Further 
sensitivity analysis and/or Monte Carlo analysis will be undertaken to determine the 
probability levels for unreported flows from WEEE, batteries and ELV disposal.  

3. This next analytical step will be aligned with the more detailed determination of stock levels 
derived from the upcoming Deliverable 3.3 and in particular also to elaborate on the level of 
scavenged components for which more information from Deliverable 4.2 will be provided.  

 
Further data gathering will be possible following the outputs of future deliverables: 
 
4. Complement the analysis for scavenged components like coils and electron guns from CRT 

screens, circuit boards and drives from small IT equipment and cables from all types of 
appliances. Here additional information from WP4 will be included in later stages. Although 
this will represent a minor weight percentage overall, the influence on the overall mass 
balances for particular CRMs may be affected. 

 
The analysis of complementary flows of batteries will be improved by: 
 

1. The BATT structured data produced in this Deliverable, and specifically the final mass 
balances, will be reconciled by the use of additional modelling tools. The available data in this 
report will continue to be compared with further upcoming iterations of flow models and with 
additional information from other work packages (especially WP4). The flow models will 
deliver further information on gaps, i.e. on the amounts of batteries that can be assumed to 
be in complementary flows. 

2. Sampling and analysis campaigns are necessary to improve the data validity, for instance to 
get a more comprehensive picture on different types of batteries and where they are present 
in EEE/WEEE. The sampling needs to be representative and periodically repeated. 

3. Mandatory reporting undertaken by the batteries recycling industry already contains the 
information about the total amount per chemistry of batteries treated, and the recycling 
efficiency per process. Consolidation of these data, used with the proper modelling tool, will 
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clarify the amounts of industrial and automotive BATT recycled in Europe, and consequently 
allow a better understanding of the BATT complementary flows.  

4. Given the nature of BATT in residual waste (light, infrequently occurring, small) it is always 
likely that compositional studies will underestimate their presence. Future work in this area 
could be improved through development of modelling approaches and a better understanding 
of the time between a battery being placed on the market and its subsequent disposal.   

5. It is assumed that more single portable BATT are entering the residual waste stream than 
recycling.  This is in line with the reported values as part of the BATT directive. Further efforts 
to divert BATT to options further up the waste hierarchy could therefore increase the 
proportion that is captured within separate data without the need for further compositional 
analysis.  Improvements to collection infrastructure and advice to businesses and household 
may also be beneficial. 

 
The analysis of complementary flows for ELVs will be improved by: 
 
1. Alignment of the analytical next step with more detailed determination of stock levels derived 

from upcoming Deliverable 3.3 and in particular also to elaborate on the level of scavenged 
components with information from Deliverable 4.2.  

 
2. More research is needed on the final fates of unreported ELV. National statistics could help 

greatly to quantify the size of unreported flows of ELV. Also, there is a need to improve the 
ELV reporting system as it is likely that statistical gaps in data occur due to issues with ELV 
reporting rather those illegal activities. 

 
3. There are currently other projects underway further investigating the likely fates of 

unreported ELVs in Europe. The results of these projects will bring further intelligence to the 
analysis of unreported flows of ELV.  The reports below will be reviewed and relevant data 
used to improve the estimates for ELVs for the EU. 

a. The German Federal Environment Agency is currently carrying out a study to trace the 
deregistered vehicles. The objective of this on-going project is to analyse and then 
improve the data base on the fate of the deregistered vehicles.  

b. The Oko-Institute e.V is currently carrying out a study focused on the unknown 
whereabouts of ELV in Europe. The outcome of the public consultation Oko-Institute 
e.V is carrying out as part of the project will help to update intelligence on 
complementary WEEE flows. 
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17 Huisman, J. (2012) Confident 
27 Monier, V. (2013) Less confident 
11 Dvoršak, S. (2011) Dubious 
28 Montejo, C. (2011) Less confident 
48 WEEE Directive in Sweden (2009) Less confident 
24 Magalini, F. (2012). Dubious 
11 Dvoršak, S. (2011) Less confident 
Metal Scrap 
16 Eurostat Waste statistics (2010, 2012) Dubious, the source data is confident. The 

use of total metal crap amounts multiplied 
with the % of WEEE (1.4%) as a result is 
dubious and very country dependent. 

52 Wielenga, K., (2013) Less confident 
25 Monier, V. (2013) Less confident 
56 WRAP (2013) Confident 
19 Huisman, J. (2012) Confident 
32 Polák, M. (2012 Less confident 
Complementary Recycling Products  and Scavenging 
18 Huisman, J. (2015) Confident 
25 Monier, V. (2013) Less confident 
17 Huisman, J. (2012) Confident 
Exports 
25 Monier, V. (2013) Less confident 
19 Huisman, J. (2012) Confident 
52 Wielenga, K., (2013) Less confident 
23 Kopacek, B., (2013) Less confident 
34 Sander, K., et al., (2010) Confident 
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Annexes 
 

ANNEX 1 General Terms, Definitions and Abbreviations 
 
Annex 1.1 List of Abbreviations 
 
ACEA European Automobile Manufacturers’ Association 
ASR Automotive shredder residue 
ATF Authorised Treatment Facility, as defined in the ELV Directive  
B2B Business to Business 
B2C Business to Customers 
BATT BATT 
CoD Certificate of Destruction, as defined in the ELV Directive  
COMEXT Statistical database on trade of goods managed by Eurostat 
CWIT Countering WEEE Illegal Trade 
EEAB External Expert Advisory Board 
EEE Electrical and Electronic Equipment 
ELV  End-of-Life Vehicle 
EoL End-of-Life 
EPA Environmental Protection Agency 
EPBA European Portable Battery Association 
EBRA European BATT Recyclers Association 
ESAP Electrical Sustainability Action Plan 
EU-UMKDP Urban Mining Knowledge Data Platform 
Eurostat European Statistics Association database 
EU28+2 Austria (AUT), Belgium (BEL), Bulgaria (BGR), Cyprus (CYP), Czech Republic 

(CZE), Germany (DEU), Denmark (DNK), Spain (ESP), Estonia (EST), Finland 
(FIN), France (FRA), United Kingdom (GBR), Greece (GRC), Croatia (HRV), 
Hungary (HUN), Ireland (IRL), Italy (ITA), Lithuania (LTU), Latvia (LVA), Malta 
(MLT), the Netherlands (NLD), Poland (POL), Portugal (PRT), Romania (ROU), 
Slovakia (SVK), Slovenia (SVN), Sweden (SWE), plus Switzerland (CHE) and 
Norway (NOR) 

HH Households 
inh Inhabitant 
ILA International Lead Association 
kg Kilogram 
kg/HH Kilogram/household 
kg/inh Kilogram/ inhabitant 
kt Kilotonnes 
Mt Mega tonnes (Million Tonnes) 
MWh Megawatt hours 
pcs Pieces 
pcs/HH Pieces/household 
pcs/inh Pieces/inhabitant 
POLK Part of IHS Automotive. IHS is the leading source of information and insight on 

the automotive industry. 
POM Put on Market/ Placed On the Market 
PV Photo voltaic 
UEEE Used Electrical and Electronic Equipment 
WF WEEE Forum 
WF-KFP WEEE Forum- Key Figures Platform 
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WEEE Waste Electrical and Electronic Equipment 
WG Waste Generated 
 

Annex 1.2. General Terms and Definitions 
 
BATT (BATT)  
A ‘battery’ or ‘accumulator’ is any source of electrical energy generated by direct conversion of 
chemical energy and consisting of one or more primary battery cells (non-rechargeable) or 
consisting of one or more secondary battery cells (rechargeable) (Directive 2006/66/EC).  
 
Best available techniques  
Best available techniques as defined in Article 2(11) of Directive 96/61/EC (Directive 
2008/98/EC).  
 
Broker  
Any undertaking arranging the recovery or disposal of waste on behalf of others, including such 
brokers who do not take physical possession of the waste (Directive 2008/98/EC).  
 
Coherent estimates 
A Coherent estimate describe the strength of association between two series of data where the 
possible dependence between them is not limited to simultaneous values but may include 
primary, covered and smoothed relationships (Everitt, B.S. 2002)., The Cambridge Dictionary of 
Statistics, CUP. ISBN 0-521-81099-X. 
 
Complementary flows 
The term mainly refers to all waste flows that are not reported by the official compliance systems 
and others to a national level specified according to the ELV, BATT and WEEE Directives. A certain 
portion of these flows ends up being exported, incinerated or landfilled. The term also includes 
non-compliant treatment like recycling with other waste streams, for instance with mixed metal 
scrap. The amount of WEEE and BATT treated this way is very difficult to quantify.  
 
For ELV the complementary flows are referred to as unknown whereabouts of ELV. These are 
vehicles which are not reported; they are neither registered as part of the European vehicle stock 
(also called “vehicle fleet” or “vehicle parc”), nor as vehicles exported from the EU (termed extra 
EU-Export in COMEXT), nor as ELVs (Eurostat). (Mehlhart, G. et.al, (2011).) 
 
Data Consolidation  
Data consolidation refers to the collection and integration of data from multiple sources into a 
single destination. During this process, different data-sources are put together, or consolidated, 
into a single data store (Techopedia 2015). 
  
Data Quality  
Characteristics of data that relate to their ability to satisfy stated requirements, as defined by ISO 
14044. Data quality evaluates whether the accompanying characteristics are in accordance with 
the objective: time-related, geographical and technology coverage, precision, completeness, 
consistency, reproducibility, sources of data and uncertainty (Biemann et al., 2013).  
 
Data uncertainty 
The range of possible values within which the true value of the measurement lies (Oxford English 
Dictionary, 2015). 
 
Database  
A collection of structured data held on a computer. Data is organized to allow for easy access, 
management and updating (Oxford English Dictionary, 2015).  
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Diffusion Database 
Database optimized for diffusion. This central database contains all of the data retrieved 
(harvested) from the project databases and is used to provide services on top of the EU-UMKDP 
(search facilities, maps, statistics etc). The optimization provides end-users with the best 
experience with the platform. 
 
Directive 2012/19/EU on waste electrical and electronic equipment (WEEE); known as ‘WEEE 
Directive’. The WEEE Directive sets minimum requirements for the first treatment facilities. 
Moreover, it defines collection categories according to which data have to be reported.  
 
Directive 2011/65/EU of the European Parliament and of the Council of 8 June 2011 on the 
restriction of the use of certain hazardous substances in electrical and electronic equipment OJ L 
174 of 1 July 2011 (Roh’s Directive). 
 
Legislation concerning WEEE on Member state level is directly linked to the WEEE Directive which 
is completed by compositional specifications and Commission Decisions 2004/249/EC and 
2005/369/EC which lay down a questionnaire for the implementation report that Member States 
have to submit to the EC.  
 
Commission Decision 2005/369/EC of 3 May 2005 laying down rules for monitoring compliance 
of Member States and establishing data formats for the purposes of Directive 2002/96/EC of 
the European Parliament and of the Council on waste electrical and electronic equipment 
(notified under document number C(2005) 1355).  
 
Commission Decision 2004/249/EC of 11 March 2004 concerning a questionnaire for Member 
States reports on the implementation of Directive 2002/96/EC of the European Parliament and 
of the Council on waste electrical and electronic equipment (WEEE) (notified under document 
number C(2004) 714). 
 
Directive 2000/53/EC on end-of life vehicles (known as “ELV Directive”) defines a legislative 
framework to minimise the impact of ELV on the environment, to harmonise requirements for 
collection and treatment, and to set reuse/recycling and reuse/recovery targets for end-of-life 
vehicles.  
 
Commission Decision 2005/293/EC down detailed rules on the monitoring of the reuse/recovery 
and reuse/recycling targets set out in Directive 2000/53/EC on end-of-life vehicles and the 
minimum data required for reporting.  
 
Directive 2005/64/EC on the type-approval of motor vehicles with regard to their reusability, 
recyclability and recoverability and amending Council Directive 70/156/EEC applies to vehicles 
belonging to the categories M1 and N1, which are defined in Directive 70/156/EEC, ANNEX II, 
and to new or reused components of M1 and N1 vehicles. It establishes rules and provisions to 
make sure vehicles and vehicle components maintain the required safety standards when being 
reused. 
 
Electrical and Electronic Equipment (EEE)  
Equipment which is dependent on electric currents or electromagnetic fields in order to work 
properly and equipment for the generation, transfer and measurement of such currents and 
fields and designed for use with a voltage rating not exceeding 1 000 volts for alternating current 
and 1 500 volts for direct current (Directive 2012/19/EU).  
 
End-of life Vehicle (ELV)  
A vehicle which is waste within the meaning of Article 1(a) of Directive 75/442/EEC (Directive 
2000/53/EC).  EOL End-of-Life.  
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Exported  
WEEE, BAT or ELV products that are exported as defined by Regulation (EC) No 1013/2006 on 
shipments of waste.  
 
Eurostat  
Eurostat is the statistical office of the European Union. Its task is to provide the European Union 
with statistics at European level that enable comparisons between countries and regions. 
Eurostat is actually the only provider of statistics at European level and the data Eurostat issue 
are harmonised as far as possible (Eurostat, Eurostat - what we do, 2016). Eurostat contains 
reported data on flows on sold production, imports and exports of BATT and battery-containing 
items as well as information on separately collected BATT and battery containing items for the 
EU-28.  All data is collected following standard definitions and criteria.  This can be used to 
identify complementary flows. 
 
 
Gap  
The gap is non-accounted or the unknown whereabouts of the end of life vehicles (ELV), waste 
batteries (BATT) and Waste Electrical and Electronic Equipment (WEEE). 
 
For this report, the WEEE Gap is defined as the difference between the WEEE generated, the 
WEEE officially reported, and sum of complementary flows as expressed in the following formula: 
 

WEEE Gap= generated- officially reported- sum of complementary flows 
 
Harvesting Database 
Database making the bridge between the project databases used to stored harmonized data and 
the Diffusion database. This database allows for the retrieval and consistent formatting of data 
from different sources before being sent to the Diffusion database. 
 
Metadata 
Metadata uses descriptors to describe other data-sources, and acts as label for cataloguing and 
indexing purposes. 
 
Lifespan or Residence Time  
The time equipment spends at a household, business or the public sector is called the lifespan or 
residence time. This timeframe includes the exchange of second hand equipment among 
households and businesses within the given territory usually being the country borders. This is to 
be distinguished from the commonly used lifespan that is reflecting first use by the first 
consumer or business (Baldé et al., 2015; Wang et al., 2013).  
 
Placed on the market 
Placing on the market (also commonly referred to as ‘put on the market’) means the first time a 
product is sold on the market within the territory of a Member State on a professional basis 
(Directive 2012/19/EU). 
 
Preparing for reuse  
Checking, cleaning or repairing recovery operations, by which products or components of 
products that have become waste are prepared so that they can be reused without any other pre-
processing (Directive 2008/98/EC).          
 
Prevention measures taken before a substance, material or product has become waste, that 
reduce: (a) the quantity of waste, including through the reuse of products or the extension of the 
life span of products (b) the adverse impacts of the generated waste on the environment and 
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human health; or (c) the content of harmful substances in materials and products (Directive 
2008/98/EC).  
 
(Product) Stocks  
Material reservoirs (mass) within the system analysed that have the physical unit of kilogrammes 
and tonnes (per inhabitant or household). For the purpose of the project and the sales-stock-
lifespan model, stocks are the total amount of products (EEE, BATT and vehicles) in households, 
businesses and public sector. This is destined to become waste in the future and is also often 
referred to as the ''urban mine''. The stocks can be differentiated between in-use stocks and 
hibernated stocks (functioning and non-functioning products).  
 
Producer Compliance Scheme 
A Producer Compliance Scheme is usually a limited company, through which producers will meet 
their obligations to register with the appropriate authority and finance the cost of collection, 
treatment, recovery and environmentally sound disposal. 
 
Project Database  
Database coming from activity within the project used as raw data for feeding the Knowledge 
base.  
 
Recovery  
Any operation the principal result of which is waste serving a useful purpose by replacing other 
materials which would otherwise have been used to fulfil a particular function, or waste being 
prepared to fulfil that function, in the plant or in the wider economy. Annex II sets out a non-
exhaustive list of recovery operations (Directive 2008/98/EC).  
 
Recycling 
Any recovery operation by which waste materials are reprocessed into products, materials or 
substances whether for the original or other purposes. It includes the reprocessing of organic 
material but does not include energy recovery and the reprocessing into materials that are to be 
used as fuels or for backfilling operations (Directive 2008/98/EC).  
 
Removal  
Manual, mechanical, chemical or metallurgic handling with the result that hazardous substances, 
mixtures and components are contained in an identifiable stream or are an identifiable part of a 
stream within the treatment process. A substance, mixture or component is identifiable if it can 
be monitored to verify environmentally safe treatment (Directive 2012/19/EC).  
 
Reuse  
Any operation by which products or components that are not waste are used again for the same 
purpose for which they were conceived (Directive 2008/98/EC and Directive 2000/53/EC).  
Separate collection The collection where a waste stream is kept separately by type and nature so 
as to facilitate a specific treatment (Directive 2008/98/EC).  
 
Scrap  
Scrap consists of recyclable materials left over from product manufacturing and consumption, 
such as parts of vehicles, building supplies, and surplus materials. Unlike waste, scrap has 
monetary value, especially recovered metals, and non-metallic materials are also recovered for 
recycling (Oxford English Dictionary, 2016). 
 
Split-factors 
 Multipliers that are used to convert a value or number into various values that sum up to the 
original value.  
 
Treatment  
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Any activity after the end-of life vehicle [or any other product or good] has been handed over to a 
facility for [mechanical, chemical, thermal, biological pre-processing, such as] depollution, 
dismantling, shearing, shredding, [sorting], recovery or preparation for disposal of the shredder 
wastes, and any other operation carried out for the recovery and/or disposal of the end-of life 
vehicle and its components (Directive 2000/53/EC). It is not the recovery or disposal operation 
itself but rather the preparation prior to recovery or disposal (Directive 2008/98/EC).  
 
Unified Data model  
A unified data model is an abstract model that organizes elements of data and standardizes how 
they relate to one another (Len Silverstone & Paul Agnew 2008). 
 
Vehicle  
Any vehicle designated as category M 1 or N 1 defined in Annex IIA to Directive 70/156/EEC, and 
three wheel motor vehicles but excluding motor tricycles (Directive 92/61/EEC). 70  
 
Waste  
Means any substance or object in the categories set out in Annex I of Directive 2006/12/EC 
which the holder discards or intends or is required to discard.  
 
Waste BATT (WBATT)  
Waste battery or accumulator’ means any battery or accumulator which is waste within the 
meaning of Article 1(1)(a) of Directive 2006/12/EC and Directive 2006/66/EC.  
 
Waste Bin  
WEEE or waste BATT put in the waste bin and not separately collected for recycling but typically 
landfilled or incinerated includes household waste and mixed bulky waste.  
 
Waste electrical and electronic equipment (WEEE)  
Electrical or electronic equipment which is waste within the meaning of Article 3(1) of Directive 
2008/98/EC, including all components, sub-assemblies and consumables which are part of the 
product at the time of discarding (Directive 2012/19/EU). WEEE is grouped in categories 
outlined in Annexes I to IV of the WEEE Directive.   
 
Waste flows  
Waste flows are the amounts of waste from the point of being waste generated heading via 
collection to various recycling, recovery, disposal and export (for reuse) destinations.  
 
Waste generation  
WEEE Generated in a Member State corresponds to the total weight of discarded products 
(waste) as a result of consumption within the territory of that Member State in a given reporting 
year, prior to any activity (collection, preparation for reuse, treatment, recovery (including 
recycling) or export) after discarding. Waste arising from private, business and industrial sector. 
Waste generated is not the same as waste collected, since other non-compliant waste flows and 
processing exist. Moreover, a differentiation between excluding und including major mineral 
waste is made in Eurostat statistics.  
 
Waste holder  
The waste producer or the natural or legal person who is in possession of the waste (Directive 
2008/98/EC).    
 
Waste management  
The collection, transport, recovery and disposal of waste, including the supervision of such 
operations and the after-care of disposal sites, and including actions taken as a dealer or broker 
(Directive 2008/98/EC).  
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Waste producer  
Anyone whose activities produce waste (original waste producer) or anyone who carries out pre-
processing, mixing or other operations resulting in a change in the nature or composition of this 
waste (Directive 2008/98/EC).  
 
WEEE, BATT, ELV collected (and treated)  
The WEEE that is collected, reported and regulated by national transposition of the WEEE, Battery 
or ELV Directive. This includes WEEE, BATT, and ELV that is collected, exported and treated and 
recorded in national and European statistics.  
 
WEEE, BATT, ELV Generated  
The amount WEEE, BATT, ELV discarded after consumption within the member state in a given 
reporting year, prior to any collection, reuse, treatment or export, as defined in the WEEE, Battery, 
and ELV Directives. Generally WEEE and BATT generated is calculated using a sales-lifespan 
approach, according to internationally agreed statistical guidelines (Baldé, 2015) using the UNU 
keys for WEEE (Magalini et al, 2016) and the BATT keys for BATT. 
 
WEEE Officially Collected and Treated  
The WEEE that is reported as collected and recycled under the producer compliance regime 
within the member state and recorded in national and European statistics. 
 
Annex 1.3 BATT Specific Terms 
 
Automotive BATT 
Any battery or accumulator used for automotive starter, lighting or ignition power (Directive 
2006/66/EC).  
 
Battery recycling efficiency  
The recycling efficiency of a recycling process means the ratio obtained by dividing the mass of 
output fractions accounting for recycling by the mass of the waste BATT and accumulators input 
fraction expressed as a percentage (Regulation (EU) No 493/2012).  
 
Battery recycling process 
Any reprocessing operation as referred to in Article 3(8) of Directive 2006/66/EC which is carried 
out on waste lead-acid, nickel-cadmium and other BATT and accumulators and results in the 
production of output fractions as defined in point 5 of this Article. The recycling process does not 
include sorting and/or preparation for recycling/disposal and may be carried out in a single 
facility or in several facilities (Regulation (EU) No 493/2012).  
 
Industrial BATT  
Any battery or accumulator designed for exclusively industrial or professional uses or used in any 
type of electric vehicle and also include BATT and accumulators used in electrical vehicles, such 
as electric cars, wheelchairs, bicycles, airport vehicles and automatic transport vehicle (Directive 
2006/66/EC).  
 
Input fraction  
The mass of collected waste BATT and accumulators entering the recycling process as defined in 
Annex I (Regulation (EU) No 493/2012).  
 
Output fraction  
The mass of materials that are produced from the input fraction as a result of the recycling 
process, as defined in Annex I without undergoing further treatment, that have ceased to be 
waste or that will be used for their original purpose or for other purposes, but excluding energy 
recovery (Regulation (EU) No 493/2012).  
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Preparation for recycling  
Treatment of waste BATT and/or accumulators prior to any recycling process, which shall, inter 
alia, include storage, handling, dismantling of battery packs or separation of fractions that are 
not part of the battery or accumulator itself (Regulation (EU) No 493/2012).  
 
Registration bodies  
National authorities or with national producer responsibility organisations authorised by Member 
States where the registration of producers of BATT and accumulators shall take place (Directive 
2006/66/EC and 2013/56/EU).  
 
Annex 1.3 ELV Specific Terms 
 
Automotive shredder residue (ASR)  
Residues from ELV treatment after de-pollution, dismantling and shredding of the hulk, with or 
without mechanical post-shredder metal separation (Vermeulen et al., 2011).  
 
Certificate of Destruction 
 
A Certificate of Destruction (CoD) is a document issued to a registered Authorised Treatment 
Facility (ATF). Legally, all cars recycled by an ATF must be issued with a CoD.  
 
COMEXT 
 
Statistical database on trade of goods managed by Eurostat 
 
De-pollution  
Removal or treatment of components listed in ANNEX I of Directive 2000/53/EC, such as BATT, 
liquefied gas tanks; removal or neutralization of potential explosive components (e.g. air bags), 
removal and separate collection and storage of fuel, motor oil, transmission oil, gearbox oil, 
hydraulic oil, cooling liquids, antifreeze, brake; fluids, air-conditioning system fluids and any other 
fluid contained in the end-of-life vehicle, unless they are necessary for the reuse of the parts 
concerned; removal, as far as feasible, of all components identified as containing mercury 
(Directive 2000/53/EC).  
 
Dismantling  
Treatment operations in order to promote recycling as listed in ANNEX I of Directive 2000/53/EC, 
including removal of catalysts, removal of metal components containing copper, aluminium, and 
magnesium if these metals are not segregated in the shredding processes, removal of tyres and 
large plastic components (bumpers, dashboard, fluid containers, etc.), if these materials are not 
segregated in the shredding process in such a way that they can be effectively recycled as 
materials, and removal of glass. 16  
 
Economic operators 
Producers, distributors, collectors, motor vehicle insurance companies, dismantlers, shredders, 
recoverees, recyclers and other treatment operators of end-of-life vehicles, including their 
components and materials (Directive 2000/53/EC).  
 
ELV Guidance  
Guidance How to report on end-of-life vehicles according to Commission Decision 2005/293/EC 
describes the scope of the ELV directive and provides guidance to compile a quality report 
covering the ELV rates for reuse/recovery and reuse/recycling. 
 
Export/ Import of used vehicles  
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A vehicle running in a foreign country with registration plates from the country of origin is not 
considered as exported unless it is re-registered in the country of destination. Most MS apply the 
rule that all residents must register their vehicles in the country of their main residence. 
 
Extra-EU trade 
Refers to transactions with all countries outside of the EU: the rest of the world except for the EU. 
 
Fleet of motor vehicles 
A total number of vehicles on the roads. The 27 European Union (EU-27) member countries had a 
fleet of over 256 million in 2008, and passenger cars accounted for 87% of the union's fleet. The 
five largest markets, Germany (17.7%), Italy (15.4%), France (13.3%), the UK (12.5%), and Spain 
(9.5%), accounted for 68% of the region's total registered fleet in 2008.[13][14] The EU-27 member 
countries had in 2009 an estimated ownership rate of 473 passenger cars per 1000 people.[15] 
 
Hulk  
Car body after de-pollution and dismantling.  
 
Intra-EU trade 
Refers to transactions occurring within the EU. 
 
POLK  
Polk is now part of IHS Automotive. With the addition of Polk, IHS Automotive provides expertise 
and predictive insight across the entire automotive value chain from product inception-across 
design and production-to the sales and marketing efforts used to maximize potential in the 
marketplace. No other source provides a more complete picture of the automotive industry. For 
more information about IHS Automotive, please visit www.ihs.com/automotive. 
 
Producer  
A vehicle manufacturer or the professional importer of a vehicle into a Member State (Directive 
2000/53/EC).  
 
Registration/ de-registration/ re-registration 
 These terms are not applied in the same manner across the EU and within different domains 
(e.g. vehicle registration according to Article 3(1) of Directive 1999/37/EC and ELV treatment 
according to Article 5(3) of Directive 2000/53/EC). Definitions for the purpose of this 
questionnaire: 
•‘Registration’ should be understood as the administrative authorisation for the entry into 
service in road traffic of a vehicle, involving the identification of the latter and the issuing to it of 
a serial number, to be known as the registration number[1]. ‘Registration’ is applied for the first 
registration of a vehicle; 
•‘Re-registration’ is applied for two cases: 1) when a vehicle is temporarily de-registered (see 
below) and registered again in the same country;  2) when a vehicle is transferred to another 
country and re-registered in this new country.    
•‘De-registration’ should be understood as a ‘cancellation of a registration’, which means the 
cancellation of a Member State’s authorisation for a vehicle to be used in road traffic[2].  
•‘Temporary de-registration’[3] means that a vehicle is temporarily (for certain limited time) 
either fully or in limited manner not permitted to be used in road traffic. ‘Temporary de-
registration’ is typically applied by dealers when they keep used vehicles on private ground (in 
this case vehicles may obtain special dealer plates) but also can be applied by private person in 
order to avoid paying tax for a vehicle when the vehicle is not in use 
•‘Permanent cancellation of registration’ occurs when a vehicle has been treated as an ELV[4]. A 
Certificate of Destruction (CoD) is a condition for de-registration of the ELV[5]. ‘Final de-
registration’ is used as a synonym term. 
 
Shredder  
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Any device used for tearing into pieces or fragmenting end-of life vehicles, including for the 
purpose of obtaining directly reusable metal scrap (Directive 2000/53/EC).  
 
Treatment 
Any activity after the end-of life vehicle has been handed over to a facility for depollution, 
dismantling, shearing, shredding, recovery or preparation for disposal of the shredder wastes, 
and any other operation carried out for the recovery and/or disposal of the end-of life vehicle and 
its components; 
 
Unknown whereabouts of ELV   
The complementary flows are referred to as unknown whereabouts of ELV. These are vehicles 
which are not reported; they are neither registered as part of the European vehicle stock (also 
called “vehicle fleet” or “vehicle parc”), nor as vehicles exported from the EU (termed extra EU-
Export in COMEXT), nor as ELVs (Eurostat). (Mehlhart, G. et.al, (2011).) 
http://elv.whereabouts.oeko.info/index.php?id=58 
 
Used Car 
A used car, a pre-owned vehicle, or a secondhand car, is a vehicle that has previously had one or 
more retail owners. Used cars are sold through a variety of outlets, including franchise and 
independent car dealers, rental car companies, leasing offices, auctions, and private party sales. 
 
Vehicle registration certificate 
An official document providing proof of registration of a motor vehicle. It is used primarily by 
governments as a means of ensuring that all road vehicles are on the national vehicle register, 
but is also used as a form of law enforcement and to facilitate change of ownership when buying 
and selling a vehicle. In the European Economic Area vehicle registration certificates are govern 
by the European directive 1999/37/EC.[1].The data on numbers of registered vehicles in Europe 
are available from official sources, i.e. Eurostat 
 
Vehicle deregistration 
Cancelling your vehicle’s registration removes the vehicle from the Motor Vehicle Register, which 
means the vehicle owner can no longer lawfully use the vehicle on the roads. Vehicle 
deregistration may occur only at the request of the vehicle’s registered person or an insurance 
company. 
 
Vehicle park 
 European vehicle stock or vehicle fleet 
 
Annex 1.4 WEEE Specific Terms 
 
Complementary flow 
All flows of WEEE that are discarded through other channels, collected and recycled are called 
complementary flows (Wielenga et al., 2011). 
 
Clearing House  
A central agency for the collection, classification, and distribution especially of information. 
Clearing houses may be of public or private nature. In the context of this report, their aim is to 
coordinate the activities of Compliance Schemes (for BATT and WEEEs) at national level.  
 
Collection 
The gathering of waste, including the preliminary sorting and preliminary storage of waste for the 
purposes of transport to a waste treatment facility (Directive 2008/98/EC).  
 
Dealer 
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Any undertaking which acts in the role of principal to purchase and subsequently sell waste, 
including such dealers who do not take physical possession of the waste (Directive 
2008/98/EC).  
 
Disposal 
Any operation which is not recovery even where the operation has as a secondary consequence 
the reclamation of substances or energy. Annex I sets out a non-exhaustive list of disposal 
operations (Directive 2008/98/EC).  
 
Distributor 
Any natural or legal person in the supply chain, who makes EEE available on the market. This 
definition does not prevent a distributor from being, at the same time, a producer within the 
meaning of point (f) (Directive 2012/19/EU).  
 
Harvesting or Scavenging  
Removal of valuable components, only considering reuse or material value in e.g. compressors 
from temperature exchange equipment, hard disks, memory and other small IT components. 
Harvesting implies pre-treatment in a regulated environment. Scavenging implies theft from 
whole units in storage.  
 
Mono flows of WEEE (pure WEEE flow) 
A mono-flow contains devices which are financially attractive to the market. Mono-flows of WEEE 
are scrap metals flows that (almost) exclusively contain WEEE products (Wielenge et al., 2011). 
 
Non-treatment  
The term non-compliant does not necessarily imply substandard treatment, but rather refers to 
these quantities not being declared to national/ EU levels. Other terms commonly used are 
complementary treatment or unreported treatment. 
 
Registered (reported) Flows/Collection 
The quantities of WEEE reported to national registers and Eurostat WEEE database are called 
registered flows (Wielenga et al., 2011). 
 
Unreported flow 
The unreported flows are declared to regional authorities under different reporting regimes.  
 
WEEE in mixed metal scrap (WEEE in light iron fraction, pre-shredder material) 
Mixed flows (pre-shedder material) can contain metals from all possible sources ad these mostly 
contains limited percentage of WEEE (Wielenge et al., 2011). 
 
WEEE from private households  
WEEE which comes from private households and WEEE which comes from commercial, 
industrial, institutional and other sources which, because of its nature and quantity, is similar to 
that from private households. Waste from EEE likely to be used by both private households and 
users other than private households shall in any event be considered to be WEEE from private 
households (Directive 2012/19/EC).  
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