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EXECUTIVE SUMMARY 

OVERVIEW 

Sustainable development is an underlying objective of the European Union treaties. An important 
part of sustainable development is its environmental aspect, as reflected in the Europe 2020 
strategy (EC, 2010a) and its Resource-efficient Europe flagship initiative (EC, 2011a). Waste 
management has a key role in the success of this strategy. 

For analysing and monitoring our progress towards sustainability in terms of the environmental 
performance and in relation to waste management, indicators are needed. These indicators need to 
provide an integrated view on the links between consumption, production, resource depletion, 
resource use, resource recycling, environmental impacts and waste generation. One of the 
approaches that facilitate such integrated view is life cycle thinking (LCT), as promoted in the Waste 
Framework Directive (EC, 2008b).  

This integrative approach underlies the development of life cycle indicators for analysing and 
monitoring progress towards the sustainable development of the European Union. It considers not 
only the impacts of waste management, but also the benefits of prevention, recovery, re-use, and 
recycling. These indicators will serve the purpose of further development and monitoring of modern, 
life-cycle based, environmental policies, like the Sustainable Consumption and Production and 
Sustainable Industrial Policy Action Plan (EC, 2008a),  Europe 2020 strategy (EC, 2010a) and the 
Waste Framework Directive (EC, 2008b).  

Sustainable waste management is closely linked to the Resource-efficient Europe flagship initiative 
(EC, 2011a) where increasing resource-efficiency […] is necessary to develop new products and 
services and find new ways to reduce inputs, minimise waste, improve management of resource 
stocks, change consumption patterns, optimise production processes, management and business 
methods, and improve logistics. […]. Moreover, the Roadmap to a Resource Efficient Europe (EC, 
2011b) further reinforces this message calling for turning waste into resources: “Improving the 
reuse of raw materials through greater 'industrial symbiosis' (where the waste of some firms is 
used as a resource for others)”. In addition, the Roadmap promotes life cycle thinking because 
“consumers can save costs by avoiding waste themselves, and buying products that last, or that can 
be easily repaired or recycled. New entrepreneurial models, where products are leased rather than 
bought, can satisfy consumer needs with less life-cycle resource use”. 

The development of waste management indicators responds to these needs of increased resource 
efficiency as well as for monitoring the environmental benefits of waste management strategies in 
Europe. This report describes the development and implementation of the waste management 
indicators, one of three life cycle indicator sets (EC, 2012a). The waste management indicators are 
complemented by the resource indicators—including the overall eco-efficiency indicator (EC, 2012b) 
and basket-of-products indicators (EC, 2012c). 

METHODOLOGY 

Life cycle waste management indicators are developed to analyse and monitor over time the 
potential environmental impacts, benefits, and improvements associated with waste management 
in Europe and in the individual Member States. Taking the life cycle approach, these indicators cover 
the potential impacts and benefits related to the entire waste management chain, including the 
collection, transport, and treatment of waste including also secondary wastes (e.g. bottom ash from 
the incineration of household waste). The indicators are therefore valuable for evaluating EU and 
national waste management strategies and scenarios. 
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The starting point for the development of the waste management indicators was the selection of 
environmentally relevant waste streams based on a number of predefined criteria. For this initial 
development, twelve waste streams were identified. The indicators were calculated for the EU-27, 
and exemplarily for one Member State, Germany. The reference year for the development of the 
prototype waste management indicators was 2006. 

The main data sources for the indicator development were the Waste Statistics Regulation (WStatR; 
EC, 2010f) and related official waste statistics (Eurostat, 2011a). In terms of definitions, the 
nomenclature of the European Waste Catalogue for Statistics was referred to, as well as the waste 
definition under Directive on waste (EC, 1996). To complement the WStatR statistics, additional data 
on end-of-life vehicles (Eurostat, 2011c), and waste electrical and electronic equipment (Eurostat, 
2010) was used. For the German waste management indicators, the calculations were based on 
Member State specific statistics (Destatis, 2007 and 2008). 

Due to considerable gaps and some inconsistencies in the available data, the analysis of waste 
statistics for the EU-27 as well as Germany proved to be a challenging task. For the reference year 
2006, the analysis of the WStatR data revealed for example that the provided level of detail on 
waste specifications and applied treatment technologies was, in many cases, insufficient for 
modelling entire waste balances. Lacking such critical information, it was not possible to fully 
assess the potential environmental impacts of the entire waste management chain of the specific 
waste streams. For the calculation of the German waste management indicators, national waste 
statistics (Destatis, 2008) were available and provided sufficient detail. Therefore, it was possible to 
investigate complete waste balances for the majority of the twelve waste streams for Germany. 

RESULTS 

Based on the available waste statistics and life cycle data for different management options, the 
waste management indicators were calculated for seven waste streams for the EU-27, and eight 
waste streams for Germany. 

The assessment of the potential environmental impacts, without taking into account the benefits 
related to energy recovery and recycling, suggested that for most of the considered environmental 
impacts (e.g. climate change, acidification, eutrophication, photochemical ozone formation, etc.) the 
treatment of household and similar waste is the most significant. This is the case for both the EU-
27 and Germany. However, in Germany unsorted household waste can no longer be landfilled 
(BMNUR, 1993 and 2001). Therefore, the German results demonstrate notably lower impacts for 
the impact category climate change, compared to the European average (per tonne of household 
waste).  

Significant environmental benefits were noted for waste streams with high material recycling rates. 
This concerns in particular the recycling of metals and affects impact categories such as climate 
change, photochemical ozone depletion and acidification. 

CONCLUSIONS 

The developed waste management indicators provide a remarkable combination of macro statistical 
waste management data and emissions/resource life cycle data for the different elements of the 
waste management chain. This combination enables the monitoring of environmental impacts, 
benefits, and improvements associated with the waste management strategies in the EU-27 and its 
Member States in an innovative way.  

A further development of the indicators should include an increased number of waste streams, and 
calculating the indicators for all Member States. Achieving the scope of the indicators fully (i.e. to 
monitor the potential environmental impacts from the management of waste streams over time) 
will only be possible if regular and comparable updates of the indicator results become available. 
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But even without an overview of such trends and time series, the indicators are already a useful 
tool to identify environmentally relevant waste streams, and help inform decisions on effective 
waste management strategies. 

The experiences from the waste management indicator development highlight the need for more 
detailed waste statistics, especially regarding the information about different treatment operations. 
Furthermore, it would be beneficial to use a higher disaggregation of waste categories, and have 
access to more detailed information on what is included in the different waste categories. Following 
the foreseen changes in the WStatR (EC, 2010f), it is expected that the waste statistics will 
provide—at least partially—the necessary statistical data to extend the calculation of the waste 
management indicators to all Member States. 

To further improve the reliability of the calculated indicators, and in order to be able to calculate 
specific indicator results for the different Member States, more consistent life cycle inventory (LCI) 
data sets for the waste management operations are required. The availability of emissions and 
resource life cycle data for different waste treatment technologies within e.g. the ELCD database 
(EC, 2010b) should therefore be enhanced.Outline 

Chapter 1 of this report provides an introduction, chapter 2 analyses the possible statistical data 
that could be used and documents the findings and constraints with regard to the development and 
calculation of the indicators. In the relevant sub-chapters the WStatR data are analysed in detail, as 
well as additional Eurostat data about end-of-life-vehicles, WEEE and steel scrap, possible further 
data sources, import and export data of waste, and waste statistics for Germany as the selected 
Member State for which the indicators were also calculated. In addition, shortcomings of the 
statistical data are discussed. 

Chapter 3 summarises the modelling of the indicators. The system boundaries for the waste 
management indicators are defined, assumptions that have been made to use the statistical data 
are documented, and details for the used life cycle inventory (LCI) data are given. 

Finally, chapter 4 describes the results for these waste streams for which indicators have been 
calculated. The results are presented in the form of life cycle inventory (LCI) and impact assessment 
(LCIA). The interpretation of the results is provided in the chapter 5, and overall environmental 
impact indicators are described in chapter 6. Chapter 7 presents the outlook for the further 
development of the indicators. 
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1 INTRODUCTION 

The main goal of the life cycle waste management indicators is to quantify and monitor the 
potential environmental impacts, benefits, and improvements associated with the management of a 
number of selected waste streams generated and treated in the European Union (EU-27). The 
indicators were developed from an EU-27 perspective, And for the purposes of the development 
and initial assessment, Germany (DE). Taking the life cycle perspective, the indicators cover the 
entire waste management chain and account for the benefits or impacts associated with e.g. 
material or energy recovery. 

It should be noted that the aim of the indicators is not to analyse and evaluate possible waste 
management options for certain wastes, but to approximate the current impact and develop 
indicators which can monitor the impacts over time. These indicators can, however, provide detailed 
insights into improvement needs/potential as well as serving as a baseline when evaluating options. 

The starting point for the development of the waste management indicators was the selection of 
environmentally relevant waste streams. As a basis for the selection, the official waste statistics 
and related data for the reference year 2006 were used. The relevant data have to be reported 
under the Waste Statistics Regulation (WStatR) (EC, 2002). Until 2008, 48 waste categories had to 
be reported (EC, 2004) under the WStatR. The five most relevant categories in terms of mass for 
the criteria: generated total waste, generated hazardous waste and recovered waste (excluding 
energetic recovery) were preselected. Table 1 presents the final list of selected waste streams. 

More details for the selection of waste streams and the modelling approach of the indicators are 
outlined in the indicators framework (EC, 2012a). 

TABLE 1 LIST OF SELECTED WASTE STREAMS1 

# EWC-Stat Code Waste stream 
Share of total generated waste by mass 

Non-hazardous Hazardous 

1 06 Metallic wastes 3.4% 0.3% 

2 07.1 Glass wastes 0.6% 0.1% 

3 07.2 Paper & cardboard wastes 2.3% 0.0% 

4 07.4 Plastic wastes 0.5% 0.0% 

5 07.5 Wood wastes 3.1% 3.9% 

6 08.1 Discarded vehicles 0.2% 9.1% 

7 08.2 Discarded electrical and electronic equipment & 
bulky household equipment (WEEE) 0.1% 1.7% 

8 09.32 Animal faeces, urine and manure 1.0% 0.0% 

9 09 (excl. 9.11 & 9.3) Animal and vegetal wastes 3.8% 0.0% 

10 10.1 Household and similar wastes 7.4% 0.0% 

11 12.1 – 12.3 & 12.5 Mineral wastes (excluding combustion wastes, 
contaminated soils and polluted dredging) 65.4% 15.8% 

12 12.4 Combustion wastes 5.3% 14.1% 

Total coverage 93.1% 45.0% 

                                                  
1 For definitions of the selected waste streams refer to the Waste Statistic Regulation (EC, 2002) and the Eurostat 

Manual on waste statistics (Eurostat, 2011a). 
2 The selection of waste category 09.3 Animal faeces, urine and manure was based on the criteria amount. The 

extracted data for 2006 was currently updated resulting in a decrease from 125.2 million tonnes (data extracted 
in January 2010) to 28.7 million tonnes (data extracted in February 2011).  
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Chapter 2 of this report analyses the possible statistical data that could be used and documents the 
findings and constraints with regard to the development and calculation of the indicators. In the 
relevant sub-chapters we analyse in detail the WStatR data, additional Eurostat data about end-of-
life-vehicles, WEEE and steel scrap, possible further data sources, import and export data of waste, 
as well as waste statistics for Germany as the selected Member State for which the indicators are 
also calculated. In addition, shortcomings of the statistical data are discussed. 

Chapter 3 summarises the modelling of the indicators. The system boundaries for the waste 
management indicators are defined, assumptions that have been made to use the statistical data 
are documented, and details for the used life cycle inventory (LCI) data are given. 

Finally, chapter 4 describes the results for these waste streams for which indicators have been 
calculated. The results are presented on an LCI basis and a life cycle impact assessment (LCIA) 
basis. The interpretation of the results is provided in the chapter 5, and overall environmental 
impact indicators are described in chapter 6. Chapter 7 presents the outlook for the further 
development of the indicators. 
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2 WASTE STATISTICS  

The statistical basis for the calculation of the waste management indicators is the Waste Statistics 
Regulation (WStatR) (EC, 2002) and the related official waste statistics for 2006 (Eurostat, 2011b), 
based on the European Waste Catalogue for Statistics (EWC-Stat). The nomenclature of the EWC-
Stat and its data3 were used for the selection of waste streams. 

The WStatR defines waste as any substance or object defined as waste under the Council Directive 
on waste (EC, 1996). Under this Directive “waste shall mean any substance or object in the 
categories set out in Annex 1 which the holder discards or intends or is required to discard” (EC 
1996). This definition is applied for this project and also defines the system boundaries of the 
waste management indicators. Hence, substances or objects that do not fall under this definition 
are not covered by the indicators. Examples include internal recycling of materials in production 
facilities such as steel scrap and slags in steel works, or steel and paper cuttings which are directly 
recycled without further pre-treatment in paper mills or steel works. 

2.1 DATA REPORTED UNDER THE WSTATR 

The WStatR (EC, 2010f) regulates the establishment of EU-27 wide statistics on the generation and 
treatment (recovery and disposal) of waste. Starting with year 2004, the data are bi-annually 
updated and published by Eurostat. The reporting obligations for all Member States, in terms of 
waste generation and waste treatment, are defined in Annex I and Annex II of WStatR, respectively. 
The following sections discuss the structure of the actual 2006 data reported under the WStatR, as 
well as possible constraints to the development of the indicators. 

2.1.1 GENERATION DATA 

For the 2006 data, the generation data4 that have to be reported by the Member States, fall into 48 
waste categories (hazardous and non-hazardous waste are accounted as two separate waste 
categories for each waste stream). See chapter 2.1.3 for changes starting with the reference year 
2010. The generation data include all waste that is exported for treatment. 

The statistics cover primary and secondary waste, thus the double counting of certain waste 
streams may occur (Eurostat, 2011a). Secondary waste which arises from the treatment of primary 
waste might be accounted for again in a different waste category. The following examples 
demonstrate how this concept affects the data presented in Table 2: 

• 06 Metallic wastes include other waste category metals in addition to metals recovered 
from the bottom ash of incinerated waste. A consideration of metal recovery from the 
bottom ash in the waste management indicator for household and similar wastes, and 
again in the indicator for metal waste, would lead to double counting. 

• 07.1 Glass wastes contain glass from the recycling of End-of-Life Vehicles (ELV) and 
Waste Electrical and Electronic Equipment (WEEE). 

• 08.1 Discarded vehicles are accounted as hazardous waste after they have been 
deregistered and depollution has been done. Depollution is the removal of hazardous 
substances contained in the car, like cooling liquids or engine oil. The depolluted ELV, and 

                                                  
3 The data on generation and treatment for 2006 within the framework and methodology document downloaded in 

January 2010 was updated by Eurostat. For the calculation of the indicators, the updated data downloaded in 
February 2011 were used. 

4 Generation data under the WStarR is the produced amount of waste in a certain waste category. 



 

  Waste statistics | 17 

the parts that have subsequently been removed are accounted for again when they are 
treated in a further waste treatment operation, e.g. shredding of car bodies etc. In 2006, a 
total of 14.2 million tonnes was reported by the EU-27, resulting in 6.1 million tonnes of 
non-hazardous and 8.0 million tonnes of hazardous waste.  

• 10.3 Sorting residues consist completely of secondary waste, e.g., refuse derived fuel (RDF) 
from mechanical-biological treatment (MBT). 

• 12.4 Combustion wastes include the bottom ash from the incineration of household and 
similar waste. 

Table 2 presents the European waste generation data for 2006 (Eurostat, 2011b). The breakdown 
of sources for waste generation (into 20 waste producing activities) is also available. The 
breakdown is based on NACE5 sectors (plus households). The waste generation data for Germany 
are presented in Annex 1. 

2.1.2 TREATMENT DATA 

The basic concept of the treatment data is to always account the final treatment operation; no 
double counting is done (an exception is combustion waste from waste incineration). Thus, pre-
treatment operations like mechanical-biological treatment (MBT) in an MBT facility are excluded 
from reporting. However, the final treatment is accounted for instead, e.g. landfilling of the treated 
waste (disposal operation D1) or recovered materials like metals (recovery operation R3).  

The treatment data reported are divided into five treatment categories: 

• Energy recovery (recovery operation R1)6; 

• Non-energetic recovery (recovery operations R2 to R11); 

• Waste incineration (disposal operation D10); 

• Deposit onto or into land (disposal operations D1, D3-D5, D12); 

• Land treatment and release into water bodies (disposal operations D2, D6, D7). 

A further breakdown into the specific treatment processes, e.g., recycling of organic substances (R3), 
or recovery of metals (R4) is not available. For a complete list of all treatment operations, see the 
WStatR (EC, 2010f) or the manual (Eurostat, 2011a).  

The amount of waste treated (sum of the treatment data of a specific waste category over all 
treatment operations) can be significantly smaller or higher than the amount of waste documented 
under generation data. This is due to several reasons: 

• The amount of treated waste includes imported waste treated in the EU-27 (Germany), but 
excludes the exported waste that still has to be treated.  

• Material losses during pre-treatment, e.g. MBT.  

• Temporal variations between generation and treatment (e.g. storage of waste). 

                                                  
5 Statistical classification of economic activities in the European Community 
6 The incineration of waste is defined as energy recovery if certain criteria are met, i.e. main purpose of incineration 

must be a net generation of energy and the greater part of the waste must be consumed. For household and 
similar waste, the R1 energy efficiency formula for incineration facilities in the Waste Framework Directive (EC, 
2008b) is applied for the distinction between R1 and D10. 
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• Different aggregation levels: The amount of waste treated in a specific waste operation is 
not visible for all waste categories in the WStatR data. For the waste categories metallic 
waste, glass waste, paper waste and plastic waste, as well as some others, only the 
amount of waste which undergoes a non-energetic treatment is reported under the 
respective waste category (Table 3). The amount of waste which is disposed of in these 
waste categories is covered by waste category other disposed wastes, and the amount of 
waste incinerated is covered by other incinerated wastes. 

Table 3 presents the treatment data for the reference year 2006. The treatment statistics have a 
different breakdown of waste categories than the generation statistics. Certain waste categories 
are not covered in the treatment statistics, while others are more aggregated. With regard to the 
calculation of the waste management indicators, the following waste categories are affected by the 
differences between generation and treatment statistics: 

• 06 Metallic wastes: the disposal of metallic waste is covered under the waste category 
Other disposed waste. 

• 07 Non-Metallic wastes (covering beside other 07.1 glass wastes, 07.2 paper & cardboard, 
07.4 plastic wastes, 07.5 wood wastes): incineration (R1 or D10) is covered under Other 
incinerated wastes; disposal is covered under waste category Other disposed wastes. 

• 08.1 Discarded vehicles and 8.2. Discarded electrical and electronic equipment & bulky 
household equipment (WEEE): are covered completely under waste category other 
incinerated wastes, other disposed wastes or other recovered wastes; 

• 09 (excl. 9.11 & 9.3) Animal and vegetal wastes and 09.3 Animal faeces urine and manure: 
incineration (R1 or D10) is covered under waste category other incinerated wastes. 

• 10.1 Household and similar waste: recovered waste is covered under waste category other 
recovered wastes. 

• 12.1 - 12.3 & 12.5 Mineral wastes (excluding combustion wastes, contaminated soils and 
Polluted dredging) and 12.4 combustion wastes: for mineral waste only the aggregated 
waste category 12 Mineral wastes is available. In the case of incinerated mineral waste the 
amount is covered under waste category other incinerated wastes. 

Starting with the reference year 2010, the aggregation levels of waste categories in generation and 
treatment data are the same for both statistics. For all 51 waste categories for which generation 
data will be reported from 2010, the treatment data also has to be reported for all six treatment 
operations. Chapter 2.1.3 describes the changes that will be made in the reporting, in further detail. 
The German treatment data are presented in Annex 1. 

2.1.3 CHANGES STARTING WITH REFERENCE YEAR 2010 

Based on the updated version of the WStatR, published in October 2010 (EC, 2010f), the reporting 
obligations have significantly changed starting with the data reported for the reference year 2010. 
While the changes at the level of waste generation are small (increasing from 48 to 51 waste 
categories), the changes on the treatment side have high importance for the development of the 
waste management indicators. 

With respect to waste generation, the following changes involving the selected waste streams will 
be made: 

• 06 Metallic waste will have a further breakdown into: 

▬ 06.1 Metallic wastes, ferrous 
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▬ 06.2 Metallic wastes, non-ferrous 

▬ 06.3 Metallic wastes, mixed ferrous and non-ferrous 

• 12. Mineral waste will have a different breakdown: 

▬ 12.1 Mineral waste from construction and demolition 

▬ 12.2, 12.3, 12.5 Other mineral wastes 

▬ 12.4 Combustion wastes 

▬ 12.6 Soils 

▬ 12.7 Dredging soils 

▬ 12.8 Solidified, stabilised or vitrified wastes, Mineral waste from treatment and 
stabilised wastes (which includes e.g. wastes from the incineration of waste). 

The actual version of the WStatR (EC, 2010f) requests that six treatment types are reported for all 
51 waste categories listed under Annex I of the new WStatR. The treatment types that have to be 
reported are: 

• Energy Recovery (R1) 

• Waste incineration (D10) 

• Recovery other than energy recovery, i.e. 

▬ Recycling 

▬ Backfilling 

• Landfilling 

• Other forms of disposal. 

These changes will lead to considerable improvements in the data consistency and suitability for 
the calculation of the indicators. Certain treatment types for a specific waste category are no longer 
aggregated with other waste categories; therefore it will be easier to prepare a complete waste 
balance for a certain waste stream. However, certain pre-treatment operations (e.g., MBT) are not 
visible in the statistics; additionally the possibility of double counting still exists. More information 
on the changes in the actual WStatR and the impacts on the official statistics can be found in the 
latest manual on waste statistics (Eurostat, 2011a) and in Eurostat (2009). 

2.1.4 SUITABILITY OF DATA FOR WASTE MANAGEMENT INDICATORS 

For most of the selected waste streams, the data reported under the WStatR do not have a 
sufficient level of detail to compile a complete waste balance for certain waste categories. The 
main challenges are double counting in the generation data, and the higher aggregation level of the 
treatment data. Despite the changes in the reporting obligations it will not be possible to 
appropriately analyse the different treatment operations used for material recovery such as sorting, 
shredding, MBT, or biological treatment. Hence, in order to support further analysis, to then identify 
or generate more suitable life cycle inventory (LCI) data sets, higher disaggregation of waste 
categories and better descriptions of the waste categories (e.g. average data on elemental waste 
composition, lower calorific value etc.) are needed. 

In addition, the statistics do not enable the tracking of secondary waste from the treatment of 
waste. For secondary waste which is defined by the incoming waste, like bottom ash from the 
incineration of household and similar wastes, it is possible to use average production rates from 
technical documents, e.g. the BREF document on waste incineration (EC, 2006). 
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TABLE 2 WASTE GENERATION DATA (EU-27, 2006) 

EWC-Stat Code Waste stream 
Non-

hazardous 
waste [kt] 

Hazardous 
waste [kt] Total [kt] 

01.1 Spent solvents 0  2 860 2,860 

01.2 Acid, alkaline or saline wastes 3 020 5 000 8,020 

01.3 Used oils 0  6 440 6,440 

01.4 Spent chemical catalysts 80 100 180 

02 Chemical preparation wastes 3 430 3 730 7,160 

03.1 Chemical deposits and residues 8 570 11 930 20,500 

03.2 Industrial effluent sludges 7 610 3 260 10,870 

05 Health care and biological wastes 1 200 1 170 2,370 

06 Metallic wastes 93 540 230 93,770 

07.1 Glass wastes 15 430 60 15,490 

07.2 Paper and cardboard wastes 63 730 0  63,730 

07.3 Rubber wastes 3 760 0  3,760 

07.4 Plastic wastes 14 620 0  14,620 

07.5 Wood wastes 85 830 3 490 89,320 

07.6 Textile wastes 3 810 0  3,810 

07.7 Waste containing PCB 0  110 110 

08 (excl. 08.1 & 
08.41) 

Discarded equipment (excluding discarded vehicles and 
batteries and accumulators waste) 1 890 1 550 3,440 

08.1 Discarded vehicles 6 140 8 040 14,180 

08.41 Batteries and accumulators wastes 170 1 420 1,590 

09 (excl. 09.11 & 
09.3 

Animal and vegetal wastes (excluding animal waste of 
food preparation and products; and animal faeces, urine 
and manure) 

105 830 0  105,830 

09.11 Animal waste of food preparation and products 13 000 0  13,000 

09.3 Animal faeces, urine and manure 28 690 0  28,690 

10.1 Household and similar wastes 206 650 0  206,650 

10.2 Mixed and undifferentiated materials 42 270 1 280 43,550 

10.3 Sorting residues 35 780 690 36,470 

11 Common sludges 64 570 0  64,570 

11 (excl. 11.3) Common sludges (excluding dredging spoils) 17 100 0  17,100 

11.3 Dredging spoils 47 470 0 47,470 

12.1 – 12.5 
(excl.12.4) 

Mineral wastes (excluding combustion wastes, 
contaminated soils and polluted dredging spoils) 1 816 200 13 990 1,830,190 

12.4 Combustion wastes 145 920 12 490 158,410 

12.6 Soils 0 9 960 9,960 

13 Solidified, stabilised or vitrified wastes 2 530 860 3,390 

TOTAL - Total Waste 2 838 840 88 660 2 927 500 

Source: Eurostat 2011b 
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TABLE 3 WASTE TREATMENT DATA (EU-27, 2006) 

EWC-
Stat 
Code 

Waste stream Disposal (D 
without 
D10) [kt] 

Incineration 
(D10) [kt] 

Energy 
Recovery 
(R1) [kt] 

Non energetic 
recovery (R 
without R1) 

[kt] 

Total waste 
treatment 

[kt] 

01-03 

Chemical wastes (Chemical 
compound waste + Chemical 
preparation wastes + Other 
chemical wastes) 

14 950 4 100 5 350 0 24,400 

01.3 Used oils 190 280 530 2 990 3,990 

05 Health care and biological wastes 0 680 170 0 850 

06 Metallic wastes 0 0 0 73 480 73,480 

07.1 Glass wastes 0 0 0 11 750 11,750 

07.2 Paper and cardboard wastes 0 0 0 34 920 34,920 

07.3 Rubber wastes 0 0 0 2 130 2,130 

07.4 Plastic wastes 0 0 0 6 410 6,410 

07.5 Wood wastes 0 0 0 36 180 36,180 

07.6 Textile wastes 0 0 0 2 540 2,540 

07.7 Waste containing PCB 0 30 0 0 30 

09 (excl. 
09.11 & 
09.3 

Animal and vegetal wastes 
(excluding animal waste of food 
preparation and products; and 
animal faeces, urine and manure) 

5 160 0 0 42 850 48,010 

09.11 Animal waste of food preparation 
and products 410 0 0 2 230 2,640 

09.3 Animal faeces, urine and manure 430 0 0 8 880 9,310 

10.1 Household and similar wastes 110 360 31 800 17 250 0 159,410 

10.2 Mixed and undifferentiated 
materials 12 910 1 720 2 020 0 16,650 

10.3 Sorting residues 20 790 3 010 4 610 0 28,410 

11 Common sludges 38 890 1 530 1 860 0 42,280 

12 Mineral wastes 988 060 0 0 812 640 1,800,700 

RCV_OTH - Other recovered wastes 0 0 0 0 0 

DSP_OTH - Other disposed wastes 10,510 10 510 0 0 21 020 

INC_OTH - Other incinerated wastes 0 0 4 680 48 850 53 530 

Total Waste 1 202 660 53 660 36 470 1 085 850 2 378 640 

Source: Eurostat 2011b 

The estimation of generated amounts is more difficult if the amount of secondary waste is defined 
by the applied technology—like for example the amount of effectively recovered metals from the 
bottom ash. In this case, the estimation has to be based on plant-specific data (e.g. recovery rates 
of metals from the bottom ash). However, the importance of representativeness should be kept in 
mind as well as the possible consequences of scaling up data for the entire waste category on the 
basis of data from a limited number of plants. 

The same holds true for secondary waste which is recovered (in sorting and other treatment 
facilities) from a certain waste category like metals from ELV (End-of-Life Vehicle) and accounted 
for again in a different waste category. Besides the double counting, it is also difficult to assign the 
relevant benefits from recycling within the first waste stream (e.g. ELV) if the amounts are not 
visible in the statistic. 
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Thus, it is necessary to use additional data that are similar to the reported data under the WStatR, 
and which are updated at least on a biannual basis and are publicly available. Chapters 2.2 and 2.3 
document additional statistics that are used on a European level, while chapter 2.6 focuses on 
Germany. Other waste statistics might use different definitions of waste than defined under 
Directive on waste (EC, 1996) and might therefore allocate a different amount of waste to a certain 
waste category. A comparison of the definition of specific waste in different statistics is done here 
based on the list of waste (LoW) codes (EC, 2000). The WStatR provides a complete list of LoW 
codes covered by the waste categories to be reported. For the reference year 2006, the EWC-Stat 
Rev. 3 (EC, 2004) is valid. 

2.2 OTHER WASTE RELATED EUROSTAT STATISTICS 

2.2.1 END-OF-LIFE VEHICLES 

The data reported under the Directive on end-of-life vehicles (EC, 2000b) provide a good data 
source for the input and output streams within the dismantling & depolluting and shredding 
facilities. Annex 2 presents the data in detail (Eurostat, 2011c). 

Despite the high level of detail in the ELV statistics, some problems affect the calculation of the 
waste management indicators. First of all, waste category 8.1 discarded vehicles under the WStatR 
includes more than only ELV considered under the ELV directive. 

The ELV statistics account for the ELV that are delivered and treated in the respective Member 
States. In 2008, around 3 million passenger cars were deregistered in Germany, whereas only 13% 
of the deregistered cars were covered under the ELV reporting. The major share are exported to 
other Member States (50%), exported to non-EU countries (8%), or neither reported under the ELV 
directive nor under the trade statistics (28%) (UBA, 2010). The majority of cars exported to Member 
States are still in use and, therefore, will be reported under the ELV directive in the future. For the 
EU-27 indicator, this phenomenon will not lead to problems, whereas for the German indicator a 
large number of the vehicles that have been used for a certain time cannot be covered by the 
indicator. Passenger cars exported to non-EU countries for reuse will not be covered by the 
reporting. The breakdown of outputs from dismantling, depollution, and shredding is different for 
the specific Member States. Some provide detailed information, others report only totals. 

2.2.2 WEEE 

Directive on waste electrical and electronic equipment (EC, 2002) requires the reporting on sales 
and collecting data including recovery, recycling and reuse quotas. The published statistics include 
detailed data about different types of WEEE (e.g. large and small household appliances, IT & 
telecommunication equipment etc.). Within the published data for 2006 (Eurostat, 2010), about ten 
Member States, representing 30% of the EU population, have not reported data about WEEE 
collection. An additional problem is that it is not possible to calculate environmental impacts from 
WEEE for those WEEE types that were not separately collected, i.e. treated via household and 
similar waste, illegally disposed or exported. 

2.2.3 STEEL SCRAP 

Eurostat compiles an “Annual statistics on the steel and cast iron scrap balance sheet” (Eurostat, 
2011d) which provides a complete balance of steel scrap entering European steelworks and leaving 
Europe as exported steel scrap. However, it has been communicated that the statistic will not be 
further updated after the reference year 2009. In addition, the possible usage of this data is 
affected by the same problem which is discussed in section 2.3. 
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2.2.4 SUITABILITY OF DATA FOR WASTE MANAGEMENT INDICATORS 

The statistics of ELV and WEEE constitute a considerable data source for the calculation of the 
respective waste management indicators, despite the shortcomings described above. For the 
purposes of the indicator calculation, the data for the ELV is broken down into recovered and 
disposed secondary wastes from the dismantling and shredding of ELV. In addition, double counting 
of ELV with hazardous substances and dismantled ELV, as in the WStatR data, is avoided in the ELV 
statistics. 

However, the breakdown of outputs from dismantling & depollution and shredding is different for 
the specific Member States, which complicates the integration of data. Some Member States 
provide detailed information, others report only totals. This leads to significant gaps if the data is 
used to determine the different parts/components which are dismantled or shredded and recovered 
or disposed. Therefore, only the total amounts of treated ELV as well as the share of recovery, 
reuse and disposal are taken from the Eurostat data. For German data, the share of recovered or 
disposed materials/components is taken from German waste statistics (Destatis, 2008), where such 
a comprehensive breakdown is available. 

As mentioned above, the ELV statistics comprise only a part of waste category 8.1 discarded 
vehicles. Since the WStatR data provide no treatment data at all for discarded vehicles, and the 
generation data are affected by substantial double counting, the ELV data are seen as the most 
appropriate choice for the time being. 

The WEEE data provide information only about the amount and type of collected WEEE, without 
further detail on the treatment of the collected WEEE. 

2.3 OTHER SOURCES 

An additional source of information is from business sectors, especially the sectors that use 
considerable amounts of waste or secondary products in their production like the steel, glass and 
paper industry. However, significant amounts of the used secondary products do not fall under the 
waste definition of the Directive on waste (EC, 1996), and hence are not reported under the WStatR. 
As a result, they do not necessarily enter the waste management system as a pre-treatment is 
either not done or done directly by the user. The amount of secondary products or waste like metal 
scrap, recovered glass or paper that are used in the corresponding industries are often distinctly 
higher than the outputs of these secondary products or waste from the waste management system. 

The German waste statistics report that around 8.4 million tonnes of waste paper were recovered 
by the waste management system in 2006 (Destatis, 2008). Becker et al. (2009) reports that 15.5 
million tonnes of waste paper were collected during 2006 in Germany (40% households, 60% 
industry), using the definition of DIN 6730 for waste paper, excluding internal recycling within 
production facilities of the paper industry. According to Becker et al. (2009), 8.1 million tonnes of 
collected waste paper was sorted and treated, which is in line with the data from Destatis, and 7.4 
million tonnes was directly traded. 

The waste paper example demonstrates that significant streams of wastes and secondary products 
are directly transferred within the respective industry branches without entering the waste 
management system and without any pre-treatment. The data from the relevant industry sectors 
about the usage of wastes/secondary products will therefore not match with the WStatR data 
published by Eurostat or the Member States. 

A clear distinction between waste covered under the Directive on waste (EC, 1996) and secondary 
products that are not reported under the WStatR will be created for the waste management 
indicators. At the current stage of the indicator development, we only cover the waste that has to be 
reported under the WStatR.  
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However, the usage and trade of secondary products (which are not defined as waste) is an 
important factor for reduction of possible environmental impacts. This is especially true for waste 
with high recycling rates, such as paper, metal, glass and plastics. Additionally, the usage of these 
secondary products does not require pre-treatment such as sorting or shredding and the impacts for 
the collection might be distinctly smaller than for post-consumer waste. To fully reflect the impacts 
and benefits from recycling, it would be preferable in a further extension of the indicator 
development to also include the secondary products within the indicators. For transparency reasons, 
the results of the indicators could be displayed with and without the secondary products.  

2.4 IMPORTS AND EXPORTS OF WASTE 

The potential environmental impacts associated with the treatment of imported waste should 
ideally be excluded from the waste management indicators. At the same time, those impacts that 
are associated with the treatment of exported waste and occur within the treatment country should 
be added.  

WStatR data on generated waste include waste which is exported, but exclude the exported waste 
from the treatment data. In contrast to this, waste which is imported is not covered within the 
generation data, but is included in the treatment data. This is the exact opposite of how it should be. 

The influence of imports in the treatment data and the exclusion of exports on the indicator results 
of a specific waste stream cannot be quantified. Nonetheless, for the majority of the selected waste 
streams the influence on the EU-27 indicators is seen as small. For small Member States, a 
calculation of the waste management indicators should be done only if the import and export of 
waste is analysed in detail. 

For this current status of the indicator development, and due to the shortcomings within the WStatR 
data, the data was not matched with data on trans-boundary movements of hazardous waste 
reported under the Basel Convention. In this context, it is also important to note that for illegal 
exports of waste (e.g. electronic equipment declared for reuse, but which is in reality WEEE exported 
for metal recovery) there are no reliable statistics available (ETC RWM, 2008). 

For WEEE and ELV, the data that have to be reported under Directive on waste electrical and 
electronic equipment (EC, 2002), and Directive on end-of-life vehicles (EC, 2000b), refer to total 
collected waste, including exports.  

For all other selected waste streams, the problem of imported and exported waste is not seen as 
relevant on the EU-27 level.  

2.5 SUMMARY FOR EU-27 

As stated above, the current statistical data situation markedly challenges the development of 
robust waste management indicators. The main problems are the different aggregation levels for 
the generation and treatment data, as well as the issue surrounding double counting in the 
generation data. This subsequently distorts the numbers and leads to a significantly higher amount 
of generated waste compared to treated waste (around 16%).  

Waste categories which normally undergo non-energetic recovery, such as metallic wastes, glass 
wastes, paper & cardboard or plastic wastes, are only separately accounted under non-energetic 
recovery. The entire amounts of these wastes which are incinerated (R1 or D10) are accounted 
together under waste category “other incinerated wastes”. The same holds true if waste from these 
categories are landfilled (“other disposed wastes”). For waste category 10.1 household and similar 
wastes, only disposal and incineration (R1 & D10) are separately accounted in the treatment 
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statistics. Non energetic recovered household wastes are accounted in waste category “other 
recovered wastes” (see also Table 3). 

Table 4 presents the EU-27 treatment data for 2006 and the gap related to the treatment data 
which were extracted from the Eurostat database (Eurostat, 2011b). However, it should be kept in 
mind that some specific treatment options for certain waste categories are not individually 
accounted for in the treatment data but are accounted under the three aggregated waste 
categories, being other recovered wastes, other disposed wastes and other incinerated wastes. In 
addition, these aggregates also include the treatment of other waste categories than the twelve 
selected for the indicator development. Hence, the amount of for example incinerated or landfilled 
wood waste or landfilled glass wastes cannot be taken from the treatment data, even though this 
would be necessary to correctly assess the environmental impacts of the entire waste stream. 

It is not possible to determine whether the gap of a waste stream is related to 1) double counting, 
2) the consideration under one of the three aggregates (other recovered wastes, other disposed 
wastes, and other incinerated wastes), or 3) other accounting problems (e.g. import & exports). In 
our understanding, it is most likely related to the first two reasons for the majority of the waste 
streams. 

Table 5 documents the data which are used for the indicator calculation. In principle, they are data 
published under the WStatR with some corrections considering double counting and the system 
boundaries of the applied life cycle inventory data. The main difference between the Tables 2-3 and 
2-4 is the allocation of secondary wastes/products to the waste streams that they originate from 
(see chapter 3.1 on system boundaries). The most important example is the generation of bottom 
ash and other air pollution control (APC) residues during the incineration of household and similar 
waste.  

TABLE 4 WASTE TREATMENT DATA FOR EU-27 FROM WSTATR AND GAPS 

Code Name Total waste 
generated 

[kt] 

Disposal 
[kt] 

Incineration 
(R1&D10) 

[kt] 

Non energetic recovery Gap [kt] 

[kt] treatment 

6 Metallic wastes 93 780 0  0  73 480 shredding 20 300 

7.1 Glass wastes 15 490 0  0  11 750 sorting 3 740 

7.2 Paper & cardboard wastes 63 730 0  0  34 920 sorting 28 810 

7.4 Plastic wastes 14 620 0  0  6 410 
sorting/ 

treatment 8 210 

7.5 Wood wastes 89 310 0  0  36 180 wood chips 53 130 

8.1 Discarded vehicles 14 180 14 1807 

8.2 

Discarded electrical and 
electronic equipment & 
bulky household 
equipment (WEEE) 

3 440 3 4401 

9.3 Animal faeces, urine and 
manure 13 000 430 0  8,880 anaerobic digestion 3 690 

09, excl. 
9.11&9.3 

Animal and vegetal 
wastes 105 830 5 160 0  42 850 composting 57 820 

10.1 Household and similar 
wastes 206 650 110 360 49 050 0  0  47 240 

12.1- 
12.3 
&12.5 

Mineral wastes (excluding 
combustion wastes, 
contaminated soils and 
polluted dredging) 

1 830 190 1 830 1901 

12.4 Combustion wastes (excl. 
waste incineration) 158 420 158 4201 

                                                  
7 No information on treatment in WStatR available. 
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According to the life cycle inventory (LCI) data set on municipal solid waste (MSW) incineration, 
published in the ELCD (EC, 2010b), 192 kg of bottom ash and 42 kg APC residues are generated per 
tonne of incinerated waste. In addition, 23 kg of metals are recovered per tonne of incinerated 
waste. The total amount resulting from the incineration being 49,050 kt of household and similar 
waste is subtracted from waste stream 12.4 combustion wastes. 

Due to the double counting within waste streams 8.1 discarded vehicles and 8.2 discarded electrical 
and electronic equipment & bulky household equipment (WEEE), the data that have to be reported 
under Directive on waste electrical and electronic equipment (EC, 2002) and Directive on end-of-life 
vehicles (EC, 2000b) have been used, instead of the WStatR data. 

The recovered metals from ELV dismantling and shredding are also subtracted from the total 
amount of recovered metals under waste stream 06 metallic wastes. For all other waste streams, it 
is not possible to assign recovered secondary wastes within sorting facilities to the waste stream of 
origin. For instance, the recovery of wood from bulky waste, which belongs to 10.1 household and 
similar waste (according to the chosen system boundaries under chapter 3.1), but is most probably 
accounted for within waste stream 07.5 wood wastes. 

For some waste streams, such as twelve mineral wastes, the aggregation level is too high to 
calculate a meaningful indicator. The treatment data for mineral waste does not provide any 
breakdown into the sub-categories, such as 12.1-12.3 & 12.5 mineral wastes (excluding combustion 
wastes, contaminated soils and polluted dredging) or 12.4 combustion wastes. There is also no 
information about the treatment options selected for the treatment. Hence, an assessment of the 
environmental impacts based on the WStatR data is not possible. 

The data covered by the three aggregates (other recovered wastes, other disposed wastes and other 
incinerated wastes) is not considered in the waste management indicators. The total amount of 
these three aggregates makes up 6.5% of the entire treated waste in the EU-27 in 2006. 

 

 

TABLE 5 WASTE TREATMENT DATA FOR EU-27  

Code Name Disposal 
[kt] 

Incineration (R1 
&D10) [kt] 

Non energetic recovery 

[kt] Treatment 

6 Metallic wastes 0  0  68 579 shredding 

7.1 Glass wastes 0  0  11 750 sorting  

7.2 Paper & cardboard wastes 0  0  34 920 sorting  

7.4 Plastic wastes 0  0  6 410 sorting/treatment 

7.5 Wood wastes 0  0  36 180 wood chips 

8.1 Discarded vehicles 5 781 

8.2 Discarded electrical and electronic equipment & 
bulky household equipment (WEEE) 1 548 

9.3 Animal faeces, urine and manure 430 0 8 880 anaerobic digestion 

09 (excl. 
9.11 & 
9.3) 

Animal and vegetal wastes 5 160 0 42 850 composting 

10.1 Household and similar wastes 110 360 49 050 0   

12.1-
12.3 & 
12.5 

Mineral wastes (excluding combustion wastes, 
contaminated soils and polluted dredging) 1 830 190 

12.4 Combustion wastes (excl. waste incineration) 146 942 
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2.6 GERMAN STATISTICS 

The calculation of waste management indicators is done for the EU-27, and, exemplarily, for the 
one Member State (Germany). The main reason for the selection of Germany is the expected good 
availability and quality of data. It is therefore possible to demonstrate how far the methodological 
approach could be taken in a country where good data availability and quality can be presumed.  

For consistency reasons, it would have been preferable to use the German data reported under the 
WStatR. As stated above, however, the usage of this data for the calculation of waste management 
indicators has some significant limitations. These limitations will pertain at least until the reference 
year 2010. For this reason, we use the official German waste statistics, published by the German 
Federal Statistical Office (Destatis, 2008). 

The statistics for the waste treatment in Germany are based on the nomenclature of the European 
list of waste. To allow a comparison between the data, the waste codes covered under specific 
waste categories of the WStatR will be used to calculate the amount of waste for the relevant 
waste categories from the German data. For reference year 2006, the EWC-Stat Rev. 3 (EC, 2004) is 
valid and is used to transfer the German data into the waste categories under the WStatR for which 
indicators were calculated. 

The German data are structured into a summary table (displaying waste entry and exit from the 
waste treatment system) and into specific tables focusing on different waste treatment operations. 
Part of the concept is that, similarly to the WStatR data, waste entering several treatment 
operations (e.g. metals recovered after mechanical treatment of sorted household waste) is 
accounted for each time they enter or leave a treatment operation. A major part of waste leaving 
treatment operations can be easily identified because their waste code starts with 19. Hence, for 
the consideration of the amounts that are treated in the different operations, the data can be used 
directly; for the final balance of a waste stream (amount of input and output) the data need to be 
adjusted to avoid double counting. 

Table 6 presents the waste balance for the waste category 10.1 household and similar wastes. It 
covers the following household waste for the input and output side: 

• 200301 mixed municipal waste 

• 200307 bulky waste 

• 200399 municipal wastes not otherwise specified 

• 200303 street-cleaning residues 

The output flows for household and similar waste are obviously small compared to the input side. 
The major part of the household waste entering waste treatment is incinerated (the residues from 
the burning leave the operation with a different waste code e.g. 190112), mechanically or 
biologically treated, or sorted. Thus, the amount of waste coming into these treatment operations is 
affected by mass loss (incineration and biological treatment) or is transformed into secondary 
waste or products (compost, bottom ash from incineration, combustibles, metals, glass etc.). A 
further follow up of the quantity of these streams is not always directly possible within the 
statistics due to the fact that a multitude of waste enters the relevant waste treatment operations, 
and it is not possible to allocate outputs to a specific input stream. An example is the generation of 
bottom ash from the incineration of household and similar waste and the recovery of metal scrap. 
As stated above, for the WStatR data it was possible to calculate these amounts of secondary 
wastes generated based on technical documents or LCI data.  

Some of the treatment operations, mainly sorting, have household waste on their output side. The 
assumption is made that this waste has not substantially changed during its treatment, and that it 
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is treated again in a further operational step (e.g. landfilling, incineration etc.). Thus, to arrive at the 
total net input, the output is subtracted from the input. 

The data that were developed here provide further detail than the German data under the WStatR. 
While the data under the WStatR for non-energetic recovery provide only an aggregate across all 
waste categories, Destatis (2009) provides information about all important treatment operations 
and waste categories. The amount of household waste treated in disposal operations (D without 
incineration D10) and incineration (R1 and D10) is the same in both statistics. Only the share 
between R1 and D10 is different. 

For waste streams such as plastic, wood and metals, the calculation of a complete balance for one 
waste stream is affected by two challenges. On the one hand, a portion of the treated waste is 
treated a second time and accounted again in the statistics. An example is wood waste which enters 
a shredding or sorting facility under the code 170201, leaves the treatment as 191207 (wood 
waste from the mechanical treatment of waste), and is treated again in an incineration plant. On 
the other hand, wood waste is also recovered from other waste categories (e.g. household and 
similar waste, construction and demolition waste etc.) in sorting or other treatment facilities. To 
overcome these problems, the share of recovered waste from waste management, which leaves the 
waste system without further treatment, and the share of waste which is treated again within the 
waste management system (disposal or recovery) are calculated. The difference between output of 
secondary waste from waste management facilities (mainly waste category 191297 for wood), and 
the input, is then used to calculate the amount of waste which is treated again and leaves the 
waste management system (e.g. steel scrap used in a steelwork). 

Table 7 presents the waste balance for the waste stream wood as it can be taken from the waste 
statistics. The subsequent table (Table 8) presents the data when the secondary treatment is 
considered and the amount of secondary waste recovered from other waste streams via sorting 
facilities, as well as the imports, are subtracted. The subtraction of these amounts is necessary to 
ensure the data are in line with the system boundaries (as outlined in chapter 3.1). 

TABLE 6 WASTE BALANCE HOUSEHOLD AND SIMILAR WASTE (DE, 2006) 

10.1 Household and similar waste Input [kt] Imports 
[kt] 

Total output 
[kt] 

Composition of total output 

Disposal 
[kt] 

Recovery 
[kt] 

Hand over 
to other [kt] 

Landfilling 175 1 9 3 6 0 

Incineration D10 13 661 17 0 0 0 0 

Energetic Recovery R1 46 2 0 0 0 0 

Physico-chemical treatment 4 0 0 0 0 0 

Soil treatment 156 1 0 0 0 0 

Biological treatment 3 802 1 1 0 1 0 

Mechanical treatment 3 046 0 56 15 42 0 

Shredding 137 0 33 28 5 0 

Sorting 2 953 0 581 253 313 15 

Dismantling of WEEE 1 0 2 1 2 0 

Other treatment 240 0 33 2 31 0 

Construction and demolition waste treatment 17 0 0 0 0 0 

Total 24 238 22 715 302 400 15 

Net total  23 521 22 0 0 0 0 
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TABLE 7 WASTE BALANCE 07.5 WOOD WASTES (DE, 2006) 

07.5 wood wastes Input [kt] Imports 
[kt] 

Total 
output [kt] 

Composition of total output 

Disposal 
[kt] 

Recovery8 
[kt] 

Hand over 
9[kt] 

Landfilling 4 0 2 0 2 0 

Incineration (D10) total 246 2 0 0 0 0 

Energy recovery (R1) total 5,100 246 2 0 1 0 

Physico-chemical treatment 20 0 0 0 0 0 

Soil treatment 0 0 0 0 0 0 

Biological treatment 266 1 76 0 30 47 

Mechanical treatment 0 0 6 0 6 1 

Shredding 2,605 151 2,803 48 2,129 627 

Sorting 578 25 1,433 179 971 283 

Dismantling of WEEE 0 0 0 0 0 0 

Other treatment 180 13 168 1 135 32 

Construction and Demolition waste treatment 56 0 123 0 123 0 

Total 9,055 438 4,613 228 3,397 990 

TABLE 8 WASTE BALANCE 07.5 WOOD WASTES (DE, 2006, CONSOLIDATED) 

07.5 wood wastes 1st treatment [kt] Output 2nd treatment 
(loop) [kt] 

Total 
treatment [kt] 

Recovery [kt] Disposal [kt] 

Total 6,277 2,932 106 1,490 7,767 

Landfill [kt] 4 0 0 0 4 

Incineration (D10) 19 0 0 143 162 

Energy recovery (R1) 3,033 0 0 1,159 4,192 

Biological treatment 259 76 0 4 263 

Mechanical treatment 0 0 0 0 0 

Shredding 2,208 2,170 38 157 2365 

Sorting 539 472 67 9 548 

Other 215 214 1 18 233 

Total non-energetic recovery 1,627 

Note: The data for the 1st and the 2nd treatment do not necessarily sum up exactly to the value noted under 
‘total treatment’ due to rounding effects. 

It should be noted that the volume of all treated waste (7767 kt) in Table 8 is higher than the total 
input of waste (6277 kt) due to the fact that a portion of the incoming waste is treated twice (or 
more, e.g. shredding and afterwards incineration). In total 1627 kt of wood waste are non-
energetically recovered and leave the waste management system. 

This illustrates the difficulties in allocating specific recovered wastes from sorting facilities, such as 
wood, metals and plastics, to the waste stream from which they originate. For these three waste 
streams, as well as for mixed wastes which are sorted or shredded (e.g. bulky waste within 
household and similar waste), the data is affected by some uncertainties or gaps. 
                                                  
8 Recovery means the waste is treated in a recovery facility (R1-R11). 
9 Hand over means the secondary waste leaves the waste management system as a secondary product/waste and 

is used without further treatment. 
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The compiled waste balances for the remaining waste streams are presented in Annex 3. For waste 
stream 8.1 discarded vehicles, the waste balance was compiled based on the data that has to be 
reported under Directive on end-of-life vehicles (Eurostat, 2011c) and data from Destatis (2009). 
The German data was used to determine the different materials obtained after the dismantling of 
the ELV. The data is also presented in Annex 3. 

For WEEE, it was not possible to establish a meaningful waste balance to calculate the 
environmental impacts associated with the waste treatment. Destatis (2009) provides an 
input/output table for WEEE dismantling facilities. However, the data covers some additional waste 
categories which do not belong to waste stream 8.2 discarded electrical and electronic equipment & 
bulky household. The total amount of input is also distinctly smaller than the collected WEEE 
reported under Directive on waste electrical and electronic equipment. In addition, an important 
output of the treatment facilities are components and equipment not further specified. Without any 
further specification, a substitution of avoided primary production of these components and 
equipment is not meaningful or would be extremely imprecise. 
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3 MODELING OF WASTE MANAGEMENT INDICATORS 

3.1 SYSTEM BOUNDARIES 

The ultimate aim of the waste management indicators is to quantitatively assess the environmental 
impacts, benefits, and improvements associated with the treatment of specific waste streams. The 
treatment of waste leads to potential environmental impacts. However, the recovery of secondary 
products or energy from waste also substitutes primary production, and can thus contribute to the 
reduction of resource consumption and emission releases. 

To consider the savings from recovered secondary products and energy, the principle of system 
boundary expansion by crediting has been used. This approach is in line—as is the entire 
modeling—with the ILCD Handbook (EC, 2010c) for the "Monitoring" Situation C1 applicable to this 
set of indicators. More information on this can be taken from the life cycle indicators framework 
(EC, 2012a). 

Nonetheless, the calculation of the impacts from the waste management system for a specific 
waste stream might be difficult to interpret or to compare with other data if the credits for the 
recovered secondary products or energy are included. For this reason, the indicators have been 
calculated, at first, without the credits, which allows presenting the overall impacts for the waste 
treatment chain. In this case, the final treatment step for these wastes which undergo a material 
recovery is the final sorting and conditioning step. For instance, the remelting of steel scrap in an 
electric arc furnace (EAF) in a steel work is excluded from the waste treatment system. The same 
holds true for glass, plastic and paper waste if a material recovery is done. 

In addition, the indicators have been calculated including the credits from the recovery of secondary 
products and energy. For material recovery, this step also includes the impacts from remelting or 
other recovery processes like the emissions and resource consumption associated with the 
operation of an EAF. 

 

FIGURE 1 SYSTEM BOUNDARY FOR 10.1 HOUSEHOLD AND SIMILAR WASTE 
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Figure 1 exemplarily presents the system boundaries for the waste stream household and similar 
waste. The generation of secondary wastes, and the treatment through the waste management of a 
waste stream, respectively, will be covered by the relevant waste management indicator. 

As mentioned above, for mixed waste streams like household and similar waste or ELV and WEEE, 
the existing statistical data do not always allow for an accounting of the recovered secondary 
waste or products within the same indicator. Nonetheless, based on additional data from technical 
documents or LCI data, relevant assumptions can be made to overcome this problem. The 
subtraction of these secondary wastes from the relevant waste streams (e.g. generated bottom ash 
from the incineration of 10.1 household and similar waste) must be added to the relevant indicator, 
but also subtracted from 12.4 combustion waste. So this does not cause any problems for the 
German indicators thanks to the high level of detail within the statistics. 

3.1.1 COLLECTION 

The collection step needs to be considered only for solid household waste collection via bins or 
separately collected waste fractions, like paper, glass, plastic or bio-waste. For all other waste, e.g. 
waste from industry or construction sites, it is assumed that no explicit collection step has to be 
done. Thus, only the transport between the location of generation and the location of treatment will 
be considered. For simplicity reasons, no further differentiation into collection via bins, drop off 
containers, or via municipal recycling centres where the waste is handed over directly by citizens, is 
concluded. It is also not seen as meaningful to include private transport of waste to drop off 
containers or recycling centres. For the data reported under the WStatR that will be used for the EU-
27 indicators, it is not feasible to determine the amount of separately collected household waste 
like paper or glass. To include the collection step for these waste data from the Eurostat, waste 
packaging (EC, 2011e) statistics are used as a first estimation. 

Larsen (2009) reports diesel consumption ranging from 1.4 to 10.1 l/t of solid household waste 
collected via bins. The consumption varies between 1.4 and 1.7 l/t of waste for apartment buildings, 
between 3.0 and 3.6 l/t for city centres and detached houses in urban areas, and between 6.3 and 
10.1 l/t for rural areas. For the collection of drop off containers, 2.2 to 6.6 l/t of paper and 4.9 l/t of 
glass was reported (Larsen, 2009). 

As basic setting for the indicator calculation, a value of 4 l/t of waste will be used for the collection 
step. It is possible to adjust the parameter in the calculation tool. 

3.1.2 TRANSPORT 

For the calculation of the indicators, a generic approach was chosen to consider different transport 
alternatives between the location where the waste is generated and the treatment facilities. An 
assumption was made that all waste is transported with a truck (total truck weight 22t, 17t 
payload) over a distance of 25 km with 100% load and an empty return trip. 25 km was seen as a 
suitable transport distance between collection and treatment site. The distance can be adjusted 
within the calculation tool. No transport is considered between first and second treatment within the 
waste management system. An example is the shredding of wood as first treatment and the 
energetic recovery as second treatment. The same holds true for secondary wastes generated 
during the waste treatment, which undergoes a further treatment, e.g. recovered metal scrap from 
the mechanical treatment of household and similar waste for which a further treatment (shredding 
etc.) is assumed. The only exception should be made for combustion wastes from the incineration of 
household and similar waste due to the high amount which is produced per tonne of incinerated 
waste. The LCI data sets used regarding incineration are taken from ELCD database (EC, 2010b), 
and already consider a transport of 50 km to the disposal site, i.e. capture this additional transport. 
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Overall, the assumptions made for the transport of waste do not appear to have a decisive 
influence on the potential environmental impacts of the waste management. Only for the indicator 
related to 12.1 Construction and demolition wastes, the assumption made for the transport might 
have a more relevant influence due to the high amount of mineral waste (concrete, bricks etc.) 
which is used after the assumed treatment as material for road construction, concrete additive etc. 
Due to the relatively low environmental impact from the assumed waste treatment for construction 
and demolition wastes, the assumption for transport type and distance might be more relevant than 
for other waste streams with high environmental impacts from landfilling or incineration. However, 
the primary material that is substituted also needs to be transported, and often is from further 
away (i.e. outside populated areas); such might be considered in a further development or updating 
of the indicators. 

For those recovered secondary products which may directly substitute a primary product (plastic 
granulates, wood etc.), no further transport is considered. As no reliable information about the 
average transport distances between treatment facilities (such as sorting or shredding) and the 
users of the recovered materials exists, generic distances and transport modes have been assumed. 
For glass, paper and metal waste which is recovered and sent to the paper mill, glass factory or 
metalwork, a generic transport distance of 200 km is assumed (50% rail and 50% ship). The 
calculation tool provides the possibility to adjust the distance and to select the share between road, 
rail and water transport. 

3.1.3 INFRASTRUCTURE AND SERVICES  

The infrastructure of the waste management system, and related background data (energy supply, 
data sets for the accounting of credits etc.) as well as services (consultancy, travel etc.) were not 
explicitly investigated. According to the ILCD Handbook (EC, 2010c), a systematic exclusion of 
infrastructure and services should be avoided. The impacts from infrastructure and services are 
assumed not to be relevant with regard to the overall potential environmental impacts. 
Nonetheless, this should be investigated in more detail during the update of the indicators. 

3.2 LIFE CYCLE INVENTORY (LCI) DATA SOURCES 

In principle, the usage of LCI data from the ELCD (EC, 2010b) is preferred. This will be 
complemented by the International Reference Life Cycle Data Network (ILCD Data Network); 
providing a network of data from multiple sources but with a common authoritative basis for 
coherence and quality assurance.10 For this reason, ELCD data sets were used when possible for the 
calculation of the indicators. For all transport, sorting/shredding, incineration and landfill processes, 
as well as partly for the calculation of credits, ELCD data sets were used. 

For sorting and shredding processes relating to specific waste categories, the energy consumption 
(diesel and electricity) was considered and taken from literature (AGBR, 2009; Frischenschlager, 
2010; Knappe, 2007; Plinke, 1999). The LCI data for the supply of diesel and electricity were taken 
from the ELCD (EC, 2010b). Generic data about the rejection of impurities with sorting and 
shredding facilities were only available for glass and paper. For all other waste treatment processes 
for which no LCI data were available within ELCD, data from the database GaBi 4 (PE International, 
2007) were used. However, for the future calculation the life cycle data will be obtained from wider 
sources 11; the usage of ELCD data sets, data sets from the ILCD Data Network12, or other ILCD-
compliant data sets is foreseen as preferential. 

                                                  
10 http://lct.jrc.ec.europa.eu/assessment/assessment/data 
11 The detailed listing of data sources and providers is available in the LCA Resources Directory 

(http://lct.jrc.ec.europa.eu/assessment/directories). 
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3.2.1 DATA RESTRICTIONS AND REPRESENTATIVENESS 

The current LCI data that were used do not contain any information about land use. The LCI data 
also do not cover a differentiation of the elementary flows released to a certain environmental 
compartment, such as air, water or soil. Hence, as an example, only emissions to air unspecified are 
considered, but no further differentiation into e.g. emissions to lower stratosphere and upper 
troposphere, or emissions to non-urban air or from high stacks. For emissions into water, the 
distinction between emissions to fresh water and sea water is available. For emissions to soil, the 
distinction between emissions to agricultural soil and non-agricultural soil is available. 

In general, the LCI data are representative for Europe (geographic representativeness). For the 
German waste management indicators, the LCI data sets for shredding and sorting processes are 
representative for Germany. For accounting of the credits related to electricity generation during 
waste treatment, the average EU-27 electricity grid mix was used for the EU-27 indicators, and the 
average German grid mix for the German indicators. For the landfilling and incineration of waste, as 
well as for all transport processes, the European data sets were used. 

LCI data was used with reference to the years between 2002 and 2006. More information about 
the represented technology, modelling aspects such as applied allocation rules, cut-off criteria etc., 
as well as information about the data provider of the used ELCD data sets can be found in the 
documentation inside each data set (EC, 2010b). 

3.3 FURTHER LIFE CYCLE METHOD ASSUMPTIONS 

3.3.1 IMPACT CATEGORIES 

The impact categories are selected based on the recommendation in the ILCD Handbook (EC, 
2010c). The impact categories considered are presented in the Table 9. 

3.3.2 ALLOCATION 

For the combined heat and power production (combined heat and power plant, incineration of 
waste, biogas CHP etc.), allocation by exergetic content is applied. For each multi-product process 
step within the refinery, allocation by net calorific value and mass is used. For all other processes, 
allocation by economic value is applied. 

3.3.3 SYSTEM BOUNDARY EXPANSION BY CREDITING 

To consider the potential environmental benefits from the generation of secondary products or 
energy during the waste treatment, a system expansion by crediting is used. Chapter 4.3.4 within 
the Indicators Framework contains a detailed description on how this process is done. A value 
corrected substitution to consider the quality of the produced secondary products was not done. 

 

 

 

 

 

                                                                                                                                                            
12 http://lct.jrc.ec.europa.eu/assessment/assessment/data 
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TABLE 9 IMPACT CATEGORIES 

Impact category13 Unit 

Climate change midpoint kg CO2 eq. 

Ozone depletion midpoint kg CFC11 eq. 

Human toxicity midpoint, cancer effects CTUh 

Human toxicity midpoint, non-cancer effects CTUh 

Particulate matter/Respiratory inorganics midpoint kg PM2.5 eq. 

Ionizing radiation midpoint, human health kg U235 eq. 

Ionizing radiation midpoint, ecosystems CTUe = PAF*m3*year 

Photochemical ozone formation midpoint, human health kg C2H4 eq. 

Acidification midpoint mol H+ 

Eutrophication terrestrial midpoint kg N eq. 

Eutrophication freshwater midpoint kg P eq. 

Eutrophication marine midpoint kg N eq. 

Ecotoxicity freshwater midpoint CTUe = PAF*m3*year 

Land use midpoint kgCdeficit*year 

Resource depletion water, midpoint Environmental Load (EL) 

Resource depletion, mineral, fossils and renewables, midpoint Person Reserve (PR) 

3.4 CALCULATION OF THE WASTE MANAGEMENT INDICATORS 

3.4.1 STRUCTURE OF THE PROTOTYPE  

The prototype is structured in five sections. Table 10 illustrates the content of the different sections 
of the prototype (the same structure is used for the EU-27 and Germany). 

Section 0 covers used data sources. Section 1 covers the Life Cycle Inventory (LCI) used to assess 
the waste management chain for the individual waste streams. The LCI data are structured as 
follows: 

• Collection & transport 

• Pre-treatment (such as shredding) 

• Treatment (e.g. incineration, landfill etc.) 

• LCI data sets used to account credits 

The worksheet “1.1 LCI Import from LCI database” contains the LCI per functional unit14 of all 
needed LCI data sets which are extracted from the LCA software. The next work sheet 1.2 is 
required for mapping the LCI of the data sets with the ILCD reference elementary flows (EC, 
2010b). 

 

                                                  
13 For land use and resource depletion water no impacts have been calculated due to missing, consistent LCI data. 
14 Functional unit is the treatment of all waste covered under a specific waste indicator over one year in  EU-27/DE 

including secondary treatment and credits as well, minus those waste which should be covered already under a 
different waste indicator (e.g. metals recovered from bottom ash of incinerated MSW should be included in waste 
indicator 10.1household waste and not under metallic wastes). It should be noted however, that in practice not all 
waste streams could be covered for most of the indicators (aggregation level in statistics to high, missing LCI 
data etc.). 
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TABLE 10 SECTIONS OF THE PROTOTYPE 

Prototype Section Work sheet Content 

0 References 0.1 List of references List of used references for domestic inventory 

1. LCI data 
1.1 LCI Import from LCI database Life cycle inventories of LCI data sets as exported from the 

LCA software GaBi 

1.2 LCI data matching file Translation of all LCI data from GaBi format to ILCD format 

2. LCI waste 
management 
indicators  

2.0 Colour codes and literature Colour codes to classify used data (statistical data, free 
parameters etc.), table of used literature  

2.1 – 2.11 LCI of waste stream  LCI inventory for the treatment of the considered waste 
streams 

3. LCIA 
3.1 Characterisation factors Characterisation factors for the selected impact categories 

and LCIA methodologies (EC, 2011c) 

3.2.1 – 3.2.16 LCIA total inventory LCIA results of the selected impact categories for all 
considered waste streams 

4. Results 

4.1 Results Summary of results for all impact categories and 
considered waste streams 

4.2 Normalization and weighting data Normalization and weighting data 

4.3.1 Diagrams  Diagrams for selected results  

 

Section 2 contains the calculation of the LCI for the individual waste streams. The first worksheet in 
this section (2.0) contains colour codes. The colour codes indicate statistical data, parameters such 
as transport distance that can be adjusted (see chapters 3.1.1 and 3.1.2), and calculated data based 
on the statistical data and parameters. The LCI’s of the waste management indicators are 
calculated in a separate worksheet for each waste stream. Within these worksheets, the amount of 
waste which is collected, transported and treated is multiplied with the relevant data sets to obtain 
the LCI for the relevant steps. In addition, the credits for the recovered materials and energy are 
calculated by multiplying the relevant amounts with the LCI data of the product/material which is 
substituted. The LCI for the entire management chain of one waste stream is presented with and 
without credits. The data in used in the prototype are without imports. The calculations for 
incineration cover D10 and R1, biological treatment and mechanical treatment is split up into 
composting and anaerobic digestion (approx. 75% composting, 25% anaerobic digestion for 
biological treatment; 67% composting, 33% anaerobic digestion for mechanical treatment). 

In section 3 of the prototype the life cycle impact assessment (LCIA) is completed. Worksheet 3.1 
contains the characterisation factors for all 16 impact categories of the elementary flows covered. 
The following 16 worksheets present the LCIA results of the waste management indicators. To 
calculate results for one impact category (e.g. climate change) the elementary flows covered e.g. for 
the domestic inventory are multiplied with the corresponding characterisation factors (e.g. carbon 
dioxide = 1, methane = 25, nitrous dioxide = 298 etc.). The sum of all multiplications is the result of 
the impact category in the corresponding unit (e.g. kg of CO2-equivalents). 

Section 4 of the prototype provides the results of all waste management indicators for the different 
impact categories and a diagram of all impact categories comparing the different waste streams. 

3.4.2 UPDATING THE PROTOTYPE 

ANNUAL UPDATING OF THE WASTE MANAGEMENT INDICATORS 

For an annual updating of the indicators all data with a blue colour code needs to be updated. All 
statistical waste data are in kilo tonnes. The relevant cells are in the upper part of each worksheet, 
in which the LCI calculation of the different waste streams (2.1-2.11) is done. 
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UPDATING OF LCI DATA 

The prototype allows to individually exchange LCI data for the different treatment steps of the 
waste management chain or to add additional steps. To facilitate the exchange of LCI data, the 
elementary flows of the new LCI data set should be sorted in the same order as it is done in the 
prototype. The LCI data should be imported directly within worksheet 1.2, as worksheet 1.1 is simply 
an interface to import the LCI from the contractor’s LCA software. Additional LCI data could be 
added at the end of the existing list or, if the same order of the treatment steps should be kept, a 
new column has to be inserted at the relevant position. 

If the number of elementary flows should be increased, the characterisation factors for these 
elementary flows have to be added. 

ADDING NEW WASTE STREAMS 

If a new waste stream should be assessed, one of the worksheets from 2.1-2.16 needs to be copied 
and renamed (2.17 etc.). The calculation starting with column P to the right (after the transport) 
needs to be adapted to the individual treatment steps of the waste stream, i.e. multiplying the 
amount treated with the relevant LCI data sets. 

3.5 MODELED WASTE MANAGEMENT INDICATORS AND LIMITATIONS 

The limitations of the waste statistics (especially in terms of double counting and differing levels of 
aggregation between generation and treatment data) represent the main obstacle to the 
development and calculation of the waste management indicators. This is especially true for the 
EU-27 indicators. The gaps between generation and treatment data of the WStatR have an 
important influence on the reliability of the EU-27 waste management indicators. In addition, 
missing LCI data for specific waste treatments or missing suitable LCI data sets for the credit 
calculation of reused parts or secondary products have affected the calculation of the waste 
management indicators. 

So far, it has been possible to calculate the EU-27 waste management indicators for seven waste 
streams, and the German waste management indicators for eight waste streams. The additional 
one for Germany is 12.1 mineral wastes from construction and demolition. The calculation was done 
in the developed Microsoft Excel based prototypes (EC 2011) as described above. 

For 8.2 discarded electrical and electronic equipment & bulky household equipment (WEEE) and 
12.4 combustion waste, the available statistical information was not sufficient to calculate the 
indicators. Especially for WEEE it was not possible to determine the final recovery or disposal 
operations for a significant part of the waste. 

For waste stream 12.1-12.3 & 12.5 mineral wastes, only the German indicator for sub-stream 12.1 
mineral waste from construction & demolition was calculated. The EU-27 WStatR data neither 
provided any information about the waste composition nor on the applied treatment operations. A 
possibility to calculate an EU-27 waste management indicator for construction and demolition 
waste might be to use the German waste composition and treatment data and to scale it with the  
EU-27 WStatR generation data for waste stream 12.1. It was not seen as meaningful to calculate 
the indicators for the remaining sub-streams (12.2 asbestos wastes, 12.3 waste of naturally 
occurring minerals, 12.5 various mineral wastes). Especially for sub-stream 12.3 waste of naturally 
occurring minerals it is unclear which treatment technologies are applied. 

For biowaste (9 excl. 9.11&9.3 animal and vegetal wastes 9.3 animal faeces, urine and manure), no 
indicators were calculated due to a lack of LCI data. The waste management indicator for paper 
wastes does not include the credits for the material recovery. 
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4 RESULTS 

4.1 OVERVIEW 

The following two chapters present the calculated indicator results for the various waste streams. 
As the main goal of the waste management indicators is to analyse and monitor the potential 
environmental impacts, benefits, and improvements associated with the management of a certain 
waste stream over time, an interpretation of the indicators for the initial reference year 2006 has 
only limited explanatory power. Nonetheless, the results for this first year provide interesting and 
valuable information to understand potential environmental impacts of waste management as well 
as additional possibilities to conduct in depth analysis with the calculation tools. The following sub-
chapter will give an overview of the waste streams for which assessment of the environmental 
impacts was possible. Additionally, it details the limitations or data gaps that are apparent when 
interpreting the results. 

The results in the following graphics are presented on an impact assessment basis. In addition, 
Annex 4 contains all results in tables. In principle, the calculation tool provides the possibility to 
make in depth analysis on an life cycle inventory basis and to analyse the contribution of the 
different management and treatment operations of one waste stream. Every considered impact 
category is presented in a separate diagram displaying the impact for each waste stream for which 
an assessment was possible. The impacts are presented with a breakdown into the different 
management steps and treatment options (using the same terminology as the Waste Statistics 
Regulation (EC, 2010f)) as follows: 

• Collection 

• Transport 

• D1 (landfill) 

• R1 & D10 (incineration & energy recovery) 

• R2 - R11 (recycling operation, such as composting of bio waste, recycling of scrap in 
steelworks, reprocessing and recycling of plastic waste etc. 

• D2 - D9 (other disposal than landfill) 

In addition, the calculated credits are presented as separate parts of the bar charts. The subtraction 
of the credits from the impacts leads to one of the three following situations: 

• After subtraction of the credits the potential environmental impacts of a certain impact 
category are negative. Negative values represent those cases for which the overall 
potential benefits from the waste treatment are higher than the potential environmental 
impacts caused by the waste treatment. 

• The potential environmental impacts of a certain impact category after subtraction of the 
credits have positive values but are smaller than without the consideration of the credits. 
The considered credits lead to a reduction of the potential environmental impacts caused 
by the waste treatment of a waste stream. Nonetheless, the positive values represent a 
net impact from the waste treatment of the relevant waste stream, also if the credits are 
considered. 

• The potential environmental impacts of a certain impact category after subtraction of the 
credits are higher than without the consideration of the credits. This special case is possible 
for those wastes/secondary products which leave the waste management system to 
produce a final good or semi-finished product outside the waste management system, 
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such as metal scrap, cullet and paper waste. The production of e.g. steel from scrap is done 
differently than the production from primary resources. Steel scrap is mainly processed in 
electric arc furnaces (EAF) and primary steel is produced via the blast furnace route. To 
calculate the credits for recovered steel scrap, the impacts from the recycling process to 
produce one kg of secondary steel have to be subtracted from the average LCI data set 
(mix of primary and secondary production) for the production of one kg of steel. In the case 
that the associated emissions of a certain substance during the secondary production are 
higher than for the average production, the recycling of the material leads to a net impact 
for this specific substance. This possible net impact related to the recycling of a material is 
the reason why waste management indicator values for a specific impact category can be 
higher if the credits are considered. 

4.2 EU-27 INDICATORS 

Figure 2 and Figure 16 present the potential environmental impacts of the waste management 
indicators for all considered impact categories. 

The climate change impacts in Figure 2 are dominated by the landfill and incineration of waste 
stream 10.1 household and similar waste. The impacts are by far higher than the credits obtained 
for the recycled metals from the bottom ash of incinerated waste and the recovered energy from 
landfills or incinerators. 

Figure 3 provides a split up of the individual contributors to the climate change impact category of 
waste stream household and similar wastes. The impacts are dominated by methane emissions 
from landfills as well as carbon dioxide emissions from landfills (splitting up into biogenic and fossil 
was not possible) and incineration. Other emissions with an impact on climate change are not 
relevant. 

It is noticeable that there are high credits from the recycling of metallic wastes. For most of the 
other waste streams, the credits are higher than the impacts caused during the treatment. The 
exception is, as already stated, waste stream 10.1 household and similar waste. 

The impacts in the category ozone depletion in Figure 4 are mainly driven by the credits of the 
waste streams 06.1 metallic wastes and 10.1 household and similar wastes. The accounting of the 
credits for the recycled metals results in impacts for the ozone depletion. The credits obtained from 
the treatment of household wastes result in an overall net environmental benefit for the impact 
category ozone depletion. 

The impact categories human toxicity, cancer-effects and non-cancer effects are again dominated 
by the impacts during the recycling of metallic wastes. Also direct emissions from landfill and the 
incineration of household and similar wastes have significant influence on the human toxicity 
impact categories (see Figure 5 and Figure 6). 

The results for impact category particulate matter / respiratory inorganics in Figure 7 present a high 
benefit from the treatment of waste, which is obtained from the generation of electricity and steam 
during the incineration and landfill of household and similar waste. Especially, for metallic and 
plastic wastes, the treatment of the waste (recycling operations like shredding, sorting etc.) is more 
relevant than for other impact categories. 

This impact category is the first which demonstrates some significant impacts from the collection 
and transport step, at least for the waste stream household and similar waste. 

The impact categories ionizing radiation, human health (see Figure 8), and ionizing radiation, 
ecosystems (see Figure 9), are driven by the same parameters as for the impact category ozone 
depletion. The accounting of these credits has a significant influence on the results. Whereas, for 
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waste stream 06.1 metallic wastes, the accounting of the credits for metal recycling results in an 
impact from the recycling processes of the metals. 

The highest impacts for the impact categories photochemical ozone formation and acidification 
(Figure 10 and Figure 11) are found for waste stream 10.1 household and similar wastes. As 
observed before for impact category particulate matter / respiratory inorganics, these impact 
categories demonstrate an important contribution from the transport and collection step to the 
impacts for waste stream 10.1. Nonetheless, the main impacts are related to the emissions from 
landfill and incineration. As for most of the remaining impact categories, the recycling of metals 
illustrates a high net environmental benefit for both indicators. 

The terrestrial and marine eutrophication for waste stream 10.1 household and similar wastes in 
Figure 12 and Figure 14 is mainly driven by the collection of waste as well as direct emissions from 
the landfill and incineration of the waste. The estimated credits for energy recovery do not 
compensate the impact caused by the treatment. For the remaining waste streams, the impacts 
from collection, transport or treatment are distinctly smaller than the benefits from the recycling of 
the waste. 

The impacts estimated for freshwater eutrophication in Figure 13 are mainly driven by emissions 
from landfilling of household and similar wastes. Compared to this waste stream, the treatment of 
all other waste streams does not cause significant impacts. 

As previously seen for the impact categories ozone depletion, ionizing radiation or human toxicity, 
the accounting of the recovered metals leads to an overall significant impact for the impact 
category freshwater ecotoxicity compared to the impacts associated with the other waste streams 
(Figure 15). Landfilling of household and similar wastes also leads to significant impacts which are, 
however, more or less completely compensated by the crediting of produced energy and recovered 
metals after the incineration15. 

The impact category resource depletion mineral, fossils and renewable is dominated by the credits 
given for the metal recycling, resulting in a high net environmental benefit. As already seen for the 
impact category freshwater ecotoxicity, incineration of household and similar wastes leads to a 
negative environmental impact for this impact category, i.e. to a net environmental benefit (Figure 
16). 

 

 
FIGURE 2 CLIMATE CHANGE (EU-27) 
                                                  
15 The negative value for R1 & D10 (thermal treatment) is related to the fact that the LCI data set for the 

incineration already includes the credits for the metal recovery. 
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FIGURE 3 CLIMATE CHANGE (EU-27) FOR 10.1 HOUSEHOLD WASTES 

 
FIGURE 4 OZONE DEPLETION (EU-27) 

 
FIGURE 5 HUMAN TOXICITY, CANCER EFFECTS (EU-27) 
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FIGURE 6 HUMAN TOXICITY, NON-CANCER EFFECTS (EU-27) 

 
FIGURE 7 PARTICULATE MATTER/RESPIRATORY INORGANICS (EU-27) 

 
FIGURE 8 IONIZING RADIATION, HUMAN HEALTH (EU-27) 
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FIGURE 9 IONIZING RADIATION, ECOSYSTEMS (EU-27) 

 
FIGURE 10 PHOTOCHEMICAL OZONE FORMATION, HUMAN HEALTH (EU-27) 

 
FIGURE 11 ACIDIFICATION (EU-27) 
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FIGURE 12 EUTROPHICATION TERRESTRIAL (EU-27) 

 
FIGURE 13 EUTROPHICATION FRESHWATER (EU-27) 

 
FIGURE 14 EUTROPHICATION MARINE (EU-27) 
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FIGURE 15 ECOTOXICITY FRESHWATER (EU-27) 

 
FIGURE 16 RESOURCE DEPLETION, MINERAL, FOSSILS AND RENEWABLES (EU-27) 
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wastes the recycling of metals result in an overall impact, the generated energy from the 
incineration of household wastes or wood waste compensate by far the environmental impacts 
from the treatment (Figure 19). 

The impact category human toxicity, cancer effects, is characterised by emissions from the landfill 
of mineral waste (Figure 20). Also the incineration and recycling operations of household and 
similar wastes and wood wastes leads to significant impacts which are, however, more or less 
completely compensated by the accounted credits for the generation of electricity and steam. For 
waste stream metallic wastes, the impacts associated with the recycling processes are higher than 
the credits for the recovered metals, resulting in environmental impacts for the credits. 

As illustrated in Figure 21, the impacts that fall in the category of non-cancer human toxicity 
effects are dominated by the incineration of household and similar wastes, wood wastes and 
mineral wastes (also wood waste from construction and demolition). Yet, the impacts can be partly 
compensated by the accounted credits for the generation of electricity and steam. 

With regard to particulate matter/respiratory inorganics, collection and transport are the key drivers 
of impacts for most waste streams (Figure 22). With the exception of waste stream 07.2 paper & 
cardboard wastes (which does not include the credits for paper recovery), the impacts of all waste 
streams are more than compensated by the accounted credits. 

Both impact categories for ionizing radiation (human health and ecosystems) demonstrate similar 
results (see Figure 23 and Figure 24). The impacts of waste treatment are small compared to the 
accounted credits, with exception for waste stream 06.1 metallic wastes. For this waste stream, the 
results have the same characteristic previously found for the impact categories ozone depletion or 
human toxicity cancer effects. 

The impacts that fall into the categories photochemical ozone formation and acidification are 
illustrated in Figure 25 and Figure 26, and present similar results for the different waste streams. 
As for the impact category particulate matter / respiratory inorganics, the waste management steps 
collection and transport are again more important than for other impact categories. The impacts 
from the thermal treatment of household and similar wastes are the most significant. Beside waste 
stream paper & cardboard wastes the environmental impacts are compensated by the credits for 
the recycling of materials or the generated energy. 

The impact categories terrestrial and marine eutrophication (see Figure 27 and Figure 29) have 
comparable characteristics as previously found for the impact categories acidification and 
photochemical ozone formation. However, a basic difference is that for waste stream household 
and similar wastes and mineral wastes, the benefits from recycling and incineration do not fully 
compensate the actual impacts. 

The impact category freshwater eutrophication, in Figure 28, is entirely driven by the landfilling of 
mineral wastes and household and similar wastes, as well as the recycling (mechanical biological 
treatment) of household waste. 

The results for impact category freshwater ecotoxicity, as presented in Figure 30, are dominated by 
high environmental benefits associated with material recycling and energy generation. The most 
significant impacts are related to the landfilling of mineral wastes. As already observed for the EU-
27 indicators, the used LCI data set for waste incineration already includes the credits for metal 
recovery, which is the reason for the negative environmental impacts from the incineration of 
household and similar wastes.  

As seen in Figure 16 for the impact category resource depletion, mineral, fossils and renewable of 
the  EU-27 indicators, the results in Figure 31 for the German indicator are entirely driven by the 
credits obtained for the material recycling and energy recovery. 
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FIGURE 17 CLIMATE CHANGE (DE) 

 
FIGURE 18 CLIMATE CHANGE (DE) FOR 10.1 HOUSEHOLD WASTES 
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FIGURE 19 OZONE DEPLETION (DE) 
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FIGURE 20 HUMAN TOXICITY, CANCER EFFECTS (DE) 

 
FIGURE 21 HUMAN TOXICITY, NON-CANCER EFFECTS (DE) 

 
FIGURE 22 PARTICULATE MATTER/RESPIRATORY INORGANICS (DE) 
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FIGURE 23 IONIZING RADIATION, HUMAN HEALTH (DE) 

 
FIGURE 24 IONIZING RADIATION, ECOSYSTEMS (DE) 

 
FIGURE 25 PHOTOCHEMICAL OZONE FORMATION, HUMAN HEALTH (DE) 
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FIGURE 26 ACIDIFICATION (DE) 

 
FIGURE 27 EUTROPHICATION TERRESTRIAL (DE) 

 
FIGURE 28 EUTROPHICATION FRESHWATER (DE) 
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FIGURE 29 EUTROPHICATION MARINE (DE) 

 
FIGURE 30 ECOTOXICITY FRESHWATER (DE) 

 
FIGURE 31 RESOURCE DEPLETION, MINERAL, FOSSILS AND RENEWABLES (DE) 
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5 INTERPRETATION 

5.1 EU-27 INDICATORS 

06.1 METALLIC WASTES 

The environmental impacts caused by the treatment of waste stream 06 metallic wastes without 
credits are mainly driven by the shredding activities (electricity consumption). 

The recycling process (remelting) and crediting of recycled metals present an interesting picture. For 
impact categories such as climate change or acidification, the impacts caused by transport, sorting 
and shredding are more than compensated by the environmental benefits of the recycling of 
metals. The reason for this is the avoidance of environmental burden, due thanks to recycling of 
scrap. The avoided burden is calculated by subtracting the potential environmental impacts from 
the recycling of, for example, steel from those associated with the market-average primary 
production of e.g. steel. 

For impact categories such as ozone depletion or human toxicity, the recycling leads to high 
environmental impacts which are related to differing manufacturing processes for primary and 
secondary steel (see chapter 3.4.2 for more details). 

High impacts from the pre-treatment of metal scrap (shredding & sorting) are visible for the impact 
categories ozone depletion, acidification and ionizing radiation. This is directly related to the 
electricity consumption and the applied grid mix (e.g. share of nuclear power for the ionizing 
radiation, or share of coal and appliance of flue gas desulphurisation in coal power stations). This is 
also visible within the impacts for accounted credits, as the electric arc furnace (EAF) route uses 
primarily electricity as an energy source. 

The impact of electricity consumption for the pre-treatment of metal scrap (shredding & sorting) on 
resource depletion is very small, compared to the credits obtained from recycling. The reason is that 
the characterisation factors (and consequently, potential environmental impacts) for the resource 
extraction of lead, zinc, manganese and copper are three orders of magnitude higher than those for 
fossil fuels or iron. As a result, even very small amounts of alloys within the LCI data set for steel 
scrap crediting dominate the resource depletion potential. This reveals the high sensibility of the 
used LCI data sets for the crediting of recycled metals. 

07.1 GLASS WASTES 

The potential environmental impacts of the waste management indicator 7.1 glass wastes are 
mainly driven by the collection, transport and sorting of glass. The recovery and recycling of glass 
reduces the potential environmental impacts estimated in all impact categories, which means that 
recycling of glass is environmentally beneficial. For some impact categories, such as climate change 
or acidification, the recycling results in a net environmental benefit of the waste treatment. 

07.2 PAPER & CARDBOARD WASTES 

The results for the paper waste management indicator are determined by sorting and transport 
processes. Compared to the treatment of other waste streams, the impacts are rather small. 
However, the credits for recovered paper are not included, which could have an important influence 
on the overall results (benefits for recycling but also environmental impact for e.g. de-inking). 
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07.4 PLASTICS WASTES 

The potential environmental impacts for the treatment of plastic wastes are mainly caused by the 
high electricity demand for the sorting and treatment of plastic waste to obtain secondary products. 
This is especially visible for those impact categories which are highly influenced by the production 
of electricity, respectively certain types of electricity generation. As already described for metallic 
wastes, this is the case for ionizing radiation (nuclear power within the EU-27 grid mix), ozone 
depletion, particulate matter / respiratory inorganics (dust emissions from coal power plants) and 
acidification (sulphur dioxide emissions from coal power plants). 

Despite the high electricity demand for the sorting and treatment processes, the potential benefits 
from recycling are by far higher than the impacts, with the exception of impact category ionizing 
radiation. Nonetheless, it should be considered that a value corrected substitution to consider the 
quality of the produced secondary products was not done. 

07.5 WOOD WASTES 

The results for the indicator wood wastes should be interpreted by considering the large gap 
between the generation and treatment data of the WStatR data as presented in Table 5. Moreover, 
the indicator for wood wastes does not include the incineration or energetic recovery of wood waste 
due to the aggregation problems in the WStatR data. The impacts are mainly determined by the 
shredding of wood and the considered transport. For the recovered wood, the credits are accounted 
via an LCI data set of wood chips. 

08.1 DISCARDED VEHICLES 

For the interpretation of waste management indicator 08.1 discarded vehicles, see chapter 5.2 for 
the German waste management indicators. Due to the fact that the European statistics on end-of-
life vehicles (Eurostat 2011c) did not provide the necessary detail for the output from the 
dismantling and shredding of cars, the German waste statistic (Destatis 2009) is used as an 
additional source. Hence, the relative results are similar to those of the German waste management 
indicator. 

10.1 HOUSEHOLD AND SIMILAR WASTES 

Waste management indicator 10.1 household and similar wastes is mainly driven by the impacts 
from the disposal and incineration of waste. The obtained credits for the generation of energy 
(incineration or utilisation of landfill gas) lead to a considerable reduction of the potential 
environmental impacts or even to net environmental benefits for many impact categories. 

The impact category climate change is mainly influenced by carbon dioxide and methane emissions 
from landfilling of household waste, as well as the release of fossil and biogenic carbon dioxide 
during the incineration of household wastes (household waste contains approximately 60% biogenic 
carbon). Yet, the LCI data set for the landfilling of household waste (EC 2010b) is not split into 
fossil and biogenic carbon dioxide, and therefore does not allow for a differentiation. However, the 
differentiation of biogenic and fossil carbon dioxide should be considered for the next update of this 
LCI dataset. 

For the release of biogenic carbon dioxide an LCIA characterisation factor of “one” has been used, 
the same that has been used for fossil carbon dioxide16. 

                                                  
16 However, it should be acknowledged that within the LCA community there are different approaches towards 

accounting for emissions of biogenic carbon. For example, some consider emissions of biogenic carbon as not 
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For impact category human toxicity, cancer effects are dominated by chromium emissions to soil 
and water from landfills, whereas for impact category human toxicity, non-cancer effects are driven 
by mercury emissions from the incineration of household wastes. 

The collection and transport steps become important for the impact category particulate matter / 
respiratory inorganics due to dust emissions from trucks. However, it is foreseen that further 
developments of emission standards for trucks will result in reduced impact in these impact 
categories. 

The photochemical ozone formation for the treatment of household wastes is mainly influenced by 
methane and nitrogen oxide emissions from landfills (approx. 35%), nitrogen oxide emissions from 
incineration (approx. 30%) and transport (approx. 18%). The impacts for acidification are caused by 
nitrogen oxides from transport and collection (approx. 20%), landfills (approx. 35%) and incineration 
(approx. 20%), as well as sulphur dioxide emissions. 

The main driver for freshwater eutrophication caused by the treatment of household waste is 
related to phosphate emissions to water from landfills. 

5.2 GERMAN INDICATORS 

06.1 METALLIC WASTES 

For waste management indicator 06 metallic wastes the results are similar to those for the EU-27 
indicators. The results are mainly driven by potential benefits or impacts of the metal recycling. One 
basic difference is that the German indicators also include the recovery of aluminium and copper 
(for the EU-27 indicators no statistical data were available). 

Especially the inclusion of recovered copper changes the results for the impact category ecotoxicity 
due to the high impact of copper emissions from primary copper for this impact category. 

07.1 GLASS WASTES 

Also for waste management indicator 07.1 glass wastes, the results are comparable to those for 
the EU-27 indicators. The impacts without credits are mainly driven by the collection, transport and 
sorting of the glass. The very small amount of glass waste which is disposed of has no significant 
influence on the overall results. The recycling of the glass reduces the environmental impacts in 
nearly all impact categories. 

07.2 PAPER & CARDBOARD WASTES 

For the waste management indicator 07.2 paper wastes, no credits are given so far for the material 
recovery (secondary paper) due to a lack of readily available LCI data needed to calculate the 
credits for the recycled paper. The potential impacts of the treatment are driven by the sorting and 
the incineration of paper (around 5% of the treated paper waste). The differences between the 
values for the indicator without, and with credits, are therefore exclusively related to the credits 
given for the generated energy from the thermal treatment of paper. 

 

 

                                                                                                                                                            

contributing to climate change (i.e. as being carbon neutral). 
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07.4 PLASTIC WASTES 

Considering the low amount of plastic which is treated compared to the amount of treated metals, 
glass and paper, the waste management indicator for plastic waste presents relatively high 
potential impacts that occur during the treatment. The reason is the high energy consumption 
during the sorting and preparation of plastics to obtain usable secondary products (see also 
interpretation for EU-27 indicator above). Despite the impacts from the treatment, however, the 
values that include the credits confirm the benefits that arise from recycling. Also here, it should be 
considered that a value corrected substitution to consider the quality of the produced secondary 
products was not done. 

07.5 WOOD WASTES 

The waste management indicator for wood wastes presents relatively high impacts for the impact 
category climate change. The reason is that a major part of the treated wood undergoes a thermal 
treatment (incineration or energetic recovery). The released biogenic carbon dioxide during the 
incineration is considered as contributing to the climate change impact category, as previously 
explained (see chapter 5.1 on biogenic carbon dioxide releases and how it is accounted within an 
LCA). The majority of the impact categories are driven by the incineration/energetic recovery of 
wood and the conceded credits for produced electricity and thermal energy. 

The high credits for the energy production are due to the actual grid mix in Germany. However, if 
the share of renewable energies within the grid mix will increase further (as planned by the German 
government), the obtained credits will be reduced for almost all impact categories. The same holds 
true if the calculation of the waste management indicators is applied to Member States which 
already have a high share of renewables in the grid mix (e.g. Austria or Sweden). Also a high share 
of nuclear power in the grid mix would change the results for certain impact categories. 

08.1 DISCARDED VEHICLES 

The results for indicator 08.1 discarded vehicles without credits reflect the high energy consumption 
associated with the shredding of cars, as well as the impacts caused by the disposal and 
incineration of the shredder light fraction. The treatment of some specific parts is currently not 
covered by the indicator (tires, waste oil, anti-freeze liquids and catalysts). The potential benefits of 
the ELV recycling reflect the positive effects from metal recycling as well as thermal treatment of 
the shredder light fractions. The negative impacts associated with the metal recycling, such as 
ionizing radiation or human toxicity are partly compensated by the benefits from thermal treatment. 

10.1 HOUSEHOLD AND SIMILAR WASTES 

As already stated for the EU-27 waste management indicator 10.1 household and similar wastes, 
the characterisation factor of biogenic carbon is the same as for fossil carbon dioxide. Hence, the 
release of biogenic carbon dioxide is considered within the impact category climate change. Again it 
is important for the interpretation to keep in mind that the intake of carbon dioxide during the 
growth of the wood is not reflected. 

The indicator for household and similar waste without credits illustrates its highest values 
compared to the other waste streams for the impact category climate change and some other 
categories. These values are due to the high amount of waste (24,215 kt) and the fact that a major 
portion of it is incinerated (55%) or treated by MBT, followed by an incineration of the residue 
derived fuel, composting or anaerobic digestion. The collection and transport contribute 8% of the 
total fossil carbon dioxide emissions. For household and similar waste, biogenic dioxide is 
considered in the climate change indicator value as described above for the EU-27 indicators. The 
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impacts caused by biological treatment of waste (applied for around 16% of the entire waste) are 
not considered. In addition, the recovered materials from the sorting of bulky waste and other 
waste cannot be determined from the waste statistic and therefore are not considered. It is 
important to consider the distinctly lower climate change impacts per treated tonne of household 
waste for Germany (approx. - 30 % compared to  EU-27 results), compared to the  EU-27 results, 
due to the fact that direct landfilling of household waste is no longer possible in Germany. For a 
complete picture, the gaps related to statistical data and LCI data should be closed and sensitive 
parameters, such as methane emissions from landfills, should be further analysed. 

The impact category freshwater eutrophication is mainly determined by phosphate emissions to 
waste water from mechanical treatment plants. For the remaining indicators the interpretation of 
the results is similar to the interpretation for the EU-27 indicators. 

12.1 MINERAL WASTES 

The final indicator 12.1 construction and demolition wastes is mainly driven by the assumed 
incineration of mixed wastes, wood and plastics, which form a sub-fraction of this waste group. Due 
to the high amount of mineral waste, which undergoes a treatment with small environmental 
impacts (disposal or shredding of mineral waste such as concrete, bricks etc.), the transport is more 
relevant in connection with other waste management indicators. 

For the impact categories human toxicity (cancer effects) and freshwater eutrophication, the 
impacts are entirely due to the landfilling of mineral wastes (chromium to soil and water for human 
toxicity, and phosphate into water for freshwater eutrophication). 
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6 OVERALL ENVIRONMENTAL IMPACT INDICATOR 

The EU Thematic Strategy on the Sustainable Use of Natural Resources (EC, 2005a) establishes a 
policy context for weighting based upon three sets of decoupling indicators. A normalisation and 
weighting procedure is required across a comprehensive set of environmental impact categories in 
order to derive an overall environmental impact across the EU-27 or Germany. 

In ISO (2006:45) weighting is defined as […] converting and possibly aggregating indicator results 
across impact categories using numerical factors based on value-choices […] and […] Weighting is 
the process of converting indicator results of different impact categories by using numerical factors 
based on value-choices. It may include aggregation of the weighted indicator results. Weighting is 
an optional element with two possible procedures, either to convert the indicator results or 
normalized results with selected weighting factors, or to aggregate these converted indicator results 
or normalized results across impact categories. Weighting steps are based on value-choices and are 
not scientifically based. Different individuals, organizations and societies may have different 
preferences; therefore it is possible that different parties will reach different weighting results based 
on the same indicator results or normalized indicator results. In an LCA it may be desirable to use 
several different weighting factors and weighting methods, and to conduct sensitivity analysis to 
assess the consequences on the LCIA results of different value-choices and weighting methods […]. 

6.1 NORMALISATION 

6.1.1 GENERAL ASPECTS 

The normalisation step is done to gain a better understanding of the relative magnitude for each 
indicator result (ISO, 2006). It is generally required before indicators can be weighted and 
aggregated into one overall environmental impact score. Within the normalisation step, the result 
for a specific impact category is divided by the total impact for the same impact category within a 
reference region and reference year. The result is dimensionless. Direct comparison with other 
impact category indicators would imply, however, that they are of equal consequence/importance. 

The relevant normalisation factors for the reference regions the EU-27 and Germany are obtained 
from calculation of the resource indicators within this project17. The normalisation factors presented 
in Table 11 represent the impacts for the domestic inventory in 2004 for the EU-27 and Germany. 

Some of the impact categories are excluded from the normalisation and weighting step for various 
reasons: The impact categories ozone depletion and resource depletion (water) could not be 
assessed in the domestic inventory of the resource indicators. The domestic inventory results of the 
resource indicators use were also not considered to be robust enough for normalisation and 
weighting for human toxicity (cancer effects), ecotoxicity (freshwater) and land use. 

6.1.2 NORMALISED RESULTS 

As an example, Figure 32 and Figure 33 illustrate the normalised results for the treatment of 
household and similar waste in EU-27 and Germany for all impact categories that are used to 
calculate the overall environmental impact indicator.  

The most important impact categories for the EU-27 results after normalization are climate change, 
eutrophication freshwater and resource depletion (mineral and fossil). The climate change impact 
associated with the treatment of household and similar waste is responsible for ~2.5% of the 

                                                  
17 Normalisation and weighting are also carried out for the basket-of-product (EC, 2012c). 
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overall climate change impacts of the EU-27; for eutrophication freshwater it is ~4%. The remaining 
impact categories cause significantly smaller contributions to the overall impacts of the EU-27, e.g. 
acidification 0.25%, photochemical ozone formation 0.7%. Exceptions are negative figures for 
resource depletion (mineral and fossil)—without considering credits. The reason therefore is the 
inclusion of credits for the recovery of metals within the LCI data set.  

The normalised results for the treatment of household and similar waste in Germany are formed by 
the relative high negative values for resource depletion (mineral and fossil). The reason for the 
negative values is related to the used LCI data set, before inclusion of the credits. The reason for 
the high negative normalised impact, which is three times the negative value of the entire resource 
depletion (mineral and fossil) impact of Germany, is the application of the normalization factor. 
Germany has small domestic resource depletion (minerals and fossil) impacts, simply due to the 
fact that the resource availability in general and especially for scarce resources is extremely limited. 
Hence, the normalization factor used for the weighting is small compared to the impact associated 
with the final consumption (including import and export of resources) in Germany. This results in 
normalised impacts for resource depletion indicating such a high relevance for the obtained 
resource depletion (mineral and fossil) credits. 

 

TABLE 11 NORMALISATION FACTORS DERIVED FROM THE DOMESTIC INVENTORY OF THE RESOURCE 
INDICATORS 

Impact category Unit  EU-27 DE 

Climate change midpoint kg CO2 eq. 4 897 798 498 804 1 055 285 757 898 

Ozone depletion midpoint kg CFC11 eq. 0 0 

Human toxicity midpoint, cancer effects CTUh 2 496 214 

Human toxicity midpoint, non-cancer 
effects CTUh 248 184 34 017 

Particulate matter/Respiratory inorganics 
midpoint kg PM2.5 eq. 2 707 507 805 246 669 829 

Ionizing radiation midpoint, human health kg U235 eq. 1 905 100 000 105 287 020 505 243 

Ionizing radiation midpoint, ecosystems CTUe = PAF*m3*year 13 299 396 2 003 674 

Photochemical ozone formation midpoint, 
human health kg C2H4 eq. 16 581 055 979 2 048 353 851 

Acidification midpoint mol H+ 31 878 744 303 3 669 929 073 

Eutrophication terrestrial midpoint kg N eq. 104 907 336 164 14 689 864 624 

Eutrophication freshwater midpoint kg P eq. 175 105 845 11 876 780 

Eutrophication marine midpoint kg N eq. 8 389 304 517 967 785 382 

Ecotoxicity freshwater midpoint CTUe = PAF*m3*year 4 742 069 627 752 194 145 476 275 

Land use midpoint kgCdeficit*year 25 438 570 822 185 -5 525 447 750 900 

Resource depletion water, midpoint Environmental Load 
(EL) 0 0 

Resource depletion, mineral, fossils and 
renewables, midpoint Person Reserve (PR) 298 196 201 4 421 246 

Source: EC, 2012b 
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FIGURE 32 NORMALISED IMPACT ASSESSMENT RESULTS (EU-27) FOR 10.1 HOUSEHOLD AND 
SIMILAR WASTE 

 
FIGURE 33 NORMALISED IMPACT ASSESSMENT RESULTS (DE) FOR 10.1 HOUSEHOLD AND SIMILAR 
WASTE 
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6.2 WEIGHTING  

6.2.1 GENERAL ASPECTS 

In this project, not all impact categories recommended by the ILCD Handbook have been included in 
the weighting procedure (Table 12 which summarises the reasons for exclusion). For the categories 
that are included in the aggregation process, the Simple Additive Weighting scheme is applied. This 
calculates the sum-product by multiplying the normalised impact category scores with their 
respective weights (Hwang and Yoon, 1981 and Yoon and Hwang, 1995). 

The list of recommended environmental impact categories is provided by the International ILCD 
Handbook (EC, 2010c). The ILCD Handbook also gives recommendations on environmental impact 
assessment models and factors for LCA, which constitute the starting point for the development of 
the weighting scheme.  

Arriving at an overall eco-efficiency indicator starts with a large number of environmental 
interventions, covering emissions, extraction of resources and land use. These correspond to the Life 
Cycle Inventory (LCI) results (or flows) of a Life Cycle Assessment (LCA). 

TABLE 12 AVERAGE AND ADJUSTED WEIGHTING SCHEME  

Impact category Weight [%] Adjusted 
weighting set [%] 

Reasons for exclusion 

Climate change midpoint 23.21 36.37   

Ozone depletion midpoint 3.62 0.00 Data availability and quality for domestic 
emissions are poor 

Human toxicity midpoint, cancer effects 6.49 0.00 Emissions incomplete for domestic 
inventory 

Human toxicity midpoint, non-cancer 
effects 4.05 6.35 

 

Particulate matter/Respiratory inorganics 
midpoint 6.56 10.29   

Ionizing radiation midpoint, human health 3.23 5.06 

Ionizing radiation midpoint, ecosystems 3.23 5.06 

Photochemical ozone formation midpoint, 
human health 5.38 8.44   

Acidification midpoint 4.21 6.59   

Eutrophication terrestrial midpoint 2.33 3.66   

Eutrophication freshwater midpoint 2.33 3.66   

Eutrophication marine midpoint 2.33 3.66   

Ecotoxicity freshwater midpoint 10.87 
 0.00 

Highest impacts from pesticide emissions 
which were calculated using the PEST LCI 
model; PEST was originally developed to 
conduct LCA of specific agricultural 
products and not macro-scale analysis of 
the entire agriculture industry 

Land use midpoint 10.15 0.00 
High variations for domestic inventory due 
to impact assessment methodology; not 
included in imports and exports 

Resource depletion water, midpoint 5.08 0.00 
Not covered in domestic inventory; country-
specific information not available within LCI 
data used for import and export  

Resource depletion, mineral, fossils and 
renewables, midpoint 6.92 10.85   

Source: Based on Huppes and van Oers (2011) 
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Next, relatively simple and stable models link this large number of flows to a much smaller number 
of midpoint effects, like radiative forcing in the context of climate change, primary resource 
depletion or acidification. Ultimately, there are effects which are directly important for judgment: 
health effects, effects on the natural environment, and effects on human welfare. These ultimate 
endpoint effects are much more difficult to model.  

The weighting methods methodologies can be grouped into three main categories: midpoint 
methods, endpoint methods, and integrated methods. Integrated methodologies include both 
midpoints and endpoints (Huppes and van Oers, 2011). 

There are several operational weighting methods available which apply to these three main 
approaches. In this report, an average weighting set for midpoint assessment has been used. It has 
been adapted from the weighting factors of three panel weighting sets (EPA Science Advisory 
Board, BEES Stakeholder Panel and NOGEPA). The weighting scheme used (Table 12) is described in 
detail in the report “Evaluation of weighting methods for measuring the EU-27 overall 
environmental impact” (Huppes and van Oers, 2011). 

It should be noted that the weighting step and calculation of a single environmental impact score is 
done only for demonstration purposes and should not be considered a recommendation or official 
weighting set endorsed by the European Commission. 

6.2.2 WEIGHTED RESULTS 

The overall environmental impact indicator for  EU-27 and Germany presented in Figure 34 and 
Figure 35 including all impact categories in a single score indicator based on the weighting factors 
as presented in Table 12. 

The overall environmental impact indicator reveals the highest impacts for the treatment of 
household and similar waste in the EU-27; also when taking into account credits from recovery. The 
inclusion of the credits for waste stream metallic wastes leads to the highest environmental 
benefit.  

For Germany the treatment of household and similar waste shows a negative overall impact 
indicator,. This calculated benefit is again related to the very low normalisation factor for resource 
depletion (mineral and fossil). 

 
FIGURE 34 OVERALL ENVIRONMENTAL IMPACT INDICATOR (EU-27) 
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FIGURE 35 OVERALL ENVIRONMENTAL IMPACT INDICATOR (DE) 
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7 OUTLOOK 

7.1 FURTHER DEVELOPMENTS OF THE WASTE MANAGEMENT 
INDICATORS 

Life cycle based indicators are feasible to help analyse and monitor the environmental benefits of 
EU-27 and national waste strategies and policies.  They account for the impacts associated with 
waste management, as well as the benefits of recovery, recycling, and reuse. 

Despite the value of having, for the first time, quantitative and consistent figures for the treatment 
of the most important waste streams in the EU-27 and Germany, several aspects and elements 
need extension and improvement in reflection of the outcome of this project and the encountered 
difficulties and statistical data gaps. 

Firstly, the number of considered waste streams for the calculation of waste management 
indicators should be extended in the future, to come closer to the envisioned aim to capture all 
potential environmental impacts, benefits, and improvements associated with the entire  EU-27 
waste management system. 

Possible additional waste streams for this second round include common sludges, used oils and 
batteries. In addition a further investigation of sorting residues and mixed and undifferentiated 
materials might be of high interest. The possible consideration of these waste streams in a second 
round will, to a great extent, depend on the availability of meaningful statistical treatment data. 
Better differentiated, coherent statistics (overcoming the identified data gaps between generated 
and treated waste), and data on average waste elemental composition and energetic content are 
key. Estimation methods and further national sources of data should be considered to provide the 
necessary additional detail. 

The possibility to use or generate suitable emissions/resource life cycle data for the treatment of 
these waste streams needs to be enhanced further, particularly in the context of the European 
Commission ELCD Reference Database (EC, 2010b) and the ILCD Data Network18. For certain waste 
streams, such as paper, metal, household and similar etc. the treatment paths are known and data 
about the average composition are available. However, it will be a challenge to generate suitable 
LCI data for some of the remaining waste streams. This pertains especially to the waste streams 
that undergo a range of specific treatment routes or where components that are recovered need 
better specification to allow capturing the benefit of avoided burden (e.g. WEEE). 

The indicators should be calculated for all other Member States of the EU-27 in the future. 
Obviously, a consistent data source for the statistical data is needed in order to generate 
comparable results. The example of the German waste management statistics illustrates that 
national data may provide a higher level of detail, necessary for the calculation. However, 
comprehensive waste statistics, like the ones used for the calculation of the German waste 
management indicators (Destatis, 2009), are only available for a few countries19. In addition, the 
use of national statistics significantly increases the required effort to calculate the indicators. Also 
for consistency reasons it is recommended to use one main data source. With an improved level of 
detail from reference year 2010, the WStatR database might be a suitable data source for the 
calculation of the waste management indicators for the individual Member State. 

Further effort should also be made to consider the potential environmental impacts of the different 
national treatment paths via the inclusion of additional and specific LCI data sets granting the 
respective geographic representativeness (e.g. "dirty" or "clean" material recycling facilities for 
                                                  
18 http://lct.jrc.ec.europa.eu/assessment/data 
19 This indication is based on the authors’ survey and knowledge of waste statistics experts from Eurostat. 
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household waste in Great Britain vs. MBT for residual household waste in Germany which already 
contains a low share of packaging waste). 

Furthermore, to calculate an approximation of an overall indicator that captures the management 
of all waste, i.e. not explicitly modelled waste streams, the results could for instance be 
extrapolated/up-scaled for these, so far non-considered, other waste streams based on similarity 
and their amount. 

7.2 FUTURE PROSPECTS ON STATISTICAL DATA AVAILABILITY 

As already outlined in chapter 2.1.3, the information level in the WStatR data will be improved 
beginning with the reference year 2010. This improvement will increase the reliability and value of 
the obtained waste management indicators. The key change in the WStatR data will be the level of 
detail for generation and treatment data, i.e. generation and treatment data will be harmonised. In 
addition, the treatment data will be separately displayed in six treatment groups for every waste 
category. Aggregates will no longer be used. 

Nonetheless, the information and level of detail provided for the treatment group recovery other 
than energy recovery will not be sufficient for mixed wastes. Especially for household and similar 
wastes, additional national statistics are required to determine the different treatment options 
(MBT, composting, anaerobic digestion, material recycling facilities, sorting etc.) and recovered 
secondary products/wastes. 

7.3 UPDATING OF DATA 

7.3.1 STATISTICAL DATA 

The WStatR data, provided by Eurostat on a biannual basis, or any other statistical data used for the 
calculation of the waste management indicators can be updated in the calculation tool to compile 
time series for the indicators. Due to the changes in the WStatR data, beginning with the reference 
year 2010, the EU-27 waste management indicators for the year 2006 will be difficult to compare 
with the indicators that will be calculated for the reference year 2010. A solution might be to 
extrapolate the missing 2006 treatment data based on the data published for the reference year 
2010. 

7.3.2 LIFE CYCLE INVENTORY (LCI) DATA 

The LCI data used in the calculation tool can be easily exchanged. When updated LCI data from the 
ELCD data sets are released, or new LCI data about waste treatment operations become available 
within the ELCD or the ILCD Data Network, or in any case using the same ILCD reference 
elementary flows, the applied LCI data can be exchanged or new entries can be added to calculate 
the impacts of an additional treatment path. The calculation tool was set up in such a way that the 
LCI data sets, used to account for the credits (material recycling, energetic recovery or incineration), 
can be exchanged independently from the treatment data sets. This usability is especially important 
for the calculation of the waste management indicators for additional Member States. In case no 
consistent data sets with the relevant geographic representativeness for treatment operations like 
incineration or energetic recovery are available, as was the case for Germany, it is important to be 
able to exchange the electricity LCI data sets used to calculate the credits. 

In general, the LCI data sets that have been used to calculate the potential impacts of single 
management or treatment operations of the waste management system should be updated with a 
frequency of every 3-5 years. This update is necessary to consider relevant changes in, for example, 
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emissions standards or the energy efficiency of the different treatment operations. Updates are 
further required in order to reflect relevant changes in the composition of the waste. In addition, a 
possible higher recycling rate of e.g. plastics, recovered from household and similar waste, may 
change the elementary composition and net calorific value of the waste of the remaining household 
waste. The LCI data sets for the years between the updates could be interpolated (respectively the 
next years after an update could be extrapolated along the trend of the previous years). A more 
frequent update of the LCI data may not relevantly increase the accuracy. Therefore the effort 
should rather be focused on considering additional waste streams and reflecting differences in 
technology coverage, as well as on collating more accurate waste composition data. 

7.4 FURTHER DEVELOPMENT AND OTHER INDICATORS 

In order to inform waste management and resource efficiency policy development with regard to 
potential improvements, it is desirable to calculate the absolute theoretical potential for the 
management of a specific waste stream and to divide it by the current situation including currently 
achieved benefits due to recovery. This way, the relative and absolute potentials can be analysed 
and compared, and serve as basis for technology and management scenarios on waste collection, 
separation, and treatment including recycling and recovery. 

On-going work at the Joint Research Centre (JRC), Institute for Environment and Sustainability (IES) 
on recyclability indices and relevant benefits could be used as input for such a development as a 
contribution to policy impact assessment. The use in R&D projects dealing with recycling, energy 
recovery and waste management in general, as well as building upon the basket-of-products 
indicators and data to also feedback into Ecodesign and Ecolabel criteria development and 
technology-level decision support, is seen as valuable contributions to policy impact assessment. 
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ANNEX 1 GERMAN DATA 

TABLE 13 WASTE GENERATION DATA REPORTED UNDER WSTATR20 (DE, 2006) 

EWC-Stat 
Code 

Waste stream Non-hazardous 
waste [kt] 

Hazardous 
waste [kt] 

Total 
[kt] 

01.1 Spent solvents 0 714 714 

01.2 Acid, alkaline or saline wastes 347 1 162 1 509 

01.3 Used oils 0 981 981 

01.4 Spent chemical catalysts 11 15 26 

02 Chemical preparation wastes 200 1 143 1 343 

03.1 Chemical deposits and residues 476 2 636 3 112 

03.2 Industrial effluent sludges 1 095 760 1 855 

05 Health care and biological wastes 198 7 205 

06 Metallic wastes 7 683 8 7 691 

07.1 Glass wastes 2 154 5 2 159 

07.2 Paper and cardboard wastes 9 334 0 9 334 

07.3 Rubber wastes 398 0 398 

07.4 Plastic wastes 1 414 0 1 414 

07.5 Wood wastes 8 261 573 8 834 

07.6 Textile wastes 182 0 182 

07.7 Waste containing PCB 0 17 17 

08 (excl. 08.1 
& 08.41) 

Discarded equipment (excluding discarded vehicles and batteries 
and accumulators waste) 268 499 767 

08.1 Discarded vehicles 395 449 844 

08.41 Batteries and accumulators wastes 19 283 302 

09 (excl. 
09.11 & 09.3 

Animal and vegetal wastes (excluding animal waste of food 
preparation and products; and animal faeces, urine and manure) 10 551 0 10 551 

09.11 Animal waste of food preparation and products 363 0 363 

09.3 Animal faeces, urine and manure 1 138 0 1 138 

10.1 Household and similar wastes 20 933 0 20 933 

10.2 Mixed and undifferentiated materials 4 500 3 4 503 

10.3 Sorting residues 10 889 293 11 182 

11 Common sludges 1 282 0 1 282 

11 (excl. 11.3) Common sludges (excluding dredging spoils) 978 0 978 

11.3 Dredging spoils 305 0 305 

12.1-12.5 
(excl.12.4) 

Mineral wastes (excluding combustion wastes, contaminated soils 
and polluted dredging spoils) 233 366 4 948 238 

314 

12.4 Combustion wastes 25 546 2 395 27 942 

12.6 Soils 0 4 440 4 440 

13 Solidified, stabilised or vitrified wastes 1 078 375 1 453 

Total Waste 343 364 21 706 365 
070 

Source: Eurostat 2011c 

                                                  
20 Date of data extraction from Eurostat homepage 22nd February 2011 
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TABLE 14 WASTE TREATMENT DATA REPORTED UNDER WSTATR21 (DE, 2006) 

EWC-
Stat 
Code 

Waste stream Disposal  
(D without 
D10) [kt] 

Incineration 
(D10) [kt] 

Energy 
Recovery 
(R1) [kt] 

Non energetic 
recovery (R 

without R1) [kt] 

Total waste 
treatment 

[kt] 

01-03 Chemical wastes 1 194 1 287 2 149 0 4 630 

01.3 Used oils 0 8 47 813 868 

05 Health care and biological wastes 0 137 52 0 189 

06 Metallic wastes 0 0 0 7 652 7 652 

07.1 Glass wastes 0 0 0 2 029 2 029 

07.2 Paper and cardboard wastes 0 0 0 5 922 5 922 

07.3 Rubber wastes 0 0 0 192 192 

07.4 Plastic wastes 0 0 0 1 119 1 119 

07.5 Wood wastes 0 0 0 2 502 2 502 

07.6 Textile wastes 0 0 0 68 68 

07.7 Waste containing PCB 0 4 1 0 5 

09 (excl. 
09.11 & 
09.3 

Animal and vegetal wastes (excluding 
animal waste of food preparation 
and products; and animal faeces, 
urine and manure) 

42 0 0 6 136 6 178 

09.11 Animal waste of food preparation 
and products 0 0 0 233 233 

09.3 Animal faeces, urine and manure 2 0 0 851 853 

10.1 Household and similar wastes 161 10 665 3 054 0 13 880 

10.2 Mixed and undifferentiated materials 99 205 292 0 596 

10.3 Sorting residues 1 695 1 768 2 940 0 6 403 

11 Common sludges 78 356 285 0 719 

12 Mineral wastes 70 746 0 0 198 219 268 965 

Total Waste 74 017 14 430 8 820 225 736 323 003 

Source: Eurostat 2011b 

  

                                                  
21 Date of data extraction from Eurostat homepage 8th February 2011 



 

  

ANNEX 2 DATA REPORTED UNDER THE ELV DIRECTIVE 

TABLE 15 ELV ARISING IN THE MEMBER STATE AND TREATED WITHIN OR OUTSIDE THE MEMBER STATE (BE TO LU) 
 BE BG CZ DK DE EE IE EL ES FR IT CY LV LT LU 
Reuse (A), [kt] 25 2 1 11 28 0 4 623 80 117 128 54 669 6 0 
Total recycling (B1 + B2 + F1), [kt] 90 35 37 68 362 9 110 19 596 549 794 730 4 6 4 
Total recovery (D1+D2 + F2), [kt] 93 38 40 69 374 9 110 19 664 561 825 741 4 7 4 
Total reuse and recycling (X1 = A + B1 
+ B2 + F1), [kt] 

114 37 38 79 390 9 115 20 676 666 921 784 5 12 4 

Total reuse and recovery (X2 = A + D1 
+ D2 + F2), [kt] 

117 39 41 80 402 9 115 20 744 678 953 795 5 13 4 

W (total number of end-of-life 
vehicles) [numbers] 

131 043 45 127 56 582 102 202 499 756 11 035 0 29 689 954 715 930 000 1 379 000 1 032 6 288 13 877 4 864 

W1 (total vehicle weight), [kt] 131 45 48 99 449 11 147 24 8856 837 1 310 918 56 14 5 
Total reuse and recycling rate (= X1 / 
W1), [%] 

87 82 79 80 87 83 78 82 76 80 70 85 86 88 85 

Total reuse and recovery rate (= X2 / 
W1), [%] 

90 87 85 80 70 83 78 82 84 81 73 87 86 92 86 

Source: Eurostat (date of revision: 25th January 2011) 

TABLE 16 ELV ARISING IN THE MEMBER STATE AND TREATED WITHIN OR OUTSIDE THE MEMBER STATE (HU TO NO), AND EU-27 TOTAL 
 HU MT NL AT PL PT RO SI SK FI SE UK NO  EU-27 
Reuse (A), [kt] 1 0 40 3 14 121 235 197 465 1 0 13 17 476 
Total recycling (B1 + B2 + F1), [kt] 12 0 1089 53 91 18 13 6 9 10 0 773 71 3 778 
Total recovery (D1+D2 + F2), [kt] 12 0 114 57 93 19 14 6 9 10 0 786 72 3 936 
Total reuse and recycling (X1 = A + B1 + 
B2 + F1), [kt] 13 0 148 55 105 18 134 6 10 12 280 786 88 4 534 
Total reuse and recovery (X2 = A + D1 + 
D2 + F2), [kt] 13 0 153 59 107 19 14 6 10 12 285 799 88 4 697 
W (total number of end-of-life vehicles) 
[numbers] 20 976 0 192 224 87 277 150 987 25 641 21 234 9 15 069 14 945 283 450 995 569 105 324 5 972 591 
W1 (total vehicle weight), [kt] 16 0 180 69 124 22 18 8 12 14 336 971 106 5 781 
Total reuse and recycling rate (= X1 / W1), 
[%] 81 0 83 80 85 82 77 77 83 82 83 81 83 81 
Total reuse and recovery rate (= X2 / W1), 
[%] 82 0 85 86 86 86 80 80 84 83 85 82 84 78 

Source: Eurostat (date of revision: 25th January 2011) 

 



 

 

TABLE 17 SHREDDING OF ELV ARISING IN THE MEMBER STATES AND TREATED WITHIN THE MEMBER STATES (BE TO LU) 

Treat
ment Materials from shredding BE BG CZ DK DE EE IE EL ES FR IT CY LV LT LU 

Re
cy

cl
in

g 
(B

2)
 

Ferrous scrap (steel) [t] 71 730 19 045 34 820 54 672 265 155 6 804 0 14 371 560 535 13 956 0 0 0 0 0 

Non-ferrous materials (aluminium, 
copper, zinc, lead, etc.) [t] 6 416 4 067 0 4 754 0 478 0 3 593 31 579 1 003 45 499 0 0 0 0 

Shredder Light Fraction (SLF) [t] 5 129 2 574 0 0 26 988 0 8 128 0 0 0 0 0 0 0 0 

Other [t] 1 657 360 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total [kt] 85 26 35 59 292 7 8 18 592 15 46 0 0 0 0 

En
er

gy
 R

ec
ov

er
y 

(C
2)

 

Ferrous scrap (steel) [t] 0 1 028 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-ferrous materials (aluminium, 
copper, zinc, lead, etc.) [t] 0 204 0 0 0 0 0 0 0 0 0 0 0 0 0 

Shredder Light Fraction (SLF) [t] 694 129 0 0 10 479 0 0 0 0 781 0 0 0 0 0 

Other [t] 1 087 18 0 0 0 0 0 0 55 264 0 0 0 0 0 0 

Total [kt] 2 1 0 0 10 0 0 0 55 781 0 0 0 0 0 

To
ta

l R
ec

ov
er

y 
(D

2 
= 

B2
 +

 C
2)

 

Ferrous scrap (steel) [t] 71 730 20 073 34 820 54 672 265 155 6 804 0 14 371 560 535 13 956 0 0 0 0 0 

Non-ferrous materials (aluminium, 
copper, zinc, lead, etc.) [t] 6 416 4 271 0 4 754 0 478 0 3 593 31 579 1 003 45 499 0 0 0 0 

Shredder Light Fraction (SLF) [t] 5 822 2 703 0 0 37 467 0 8 128 0 0 781 0 0 0 0 0 

Other [t] 2 744 378 0 0 0 0 0 0 55 264 0 0 0 0 0 0 

Total [kt] 87 27 35 59 303 7 8 18 647 16 45 0 0 0 0 

D
is

po
sa

l (
E2

) 

Ferrous scrap (steel) [t] 130 187 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-ferrous materials (aluminium, 
copper, zinc, lead, etc.) [t] 532 37 0 0 0 0 0 0 0 0 0 0 0 0 0 

Shredder Light Fraction (SLF) [t] 7 727 24 6 060 19 809 51 688 0 3 553 0 142 107 2 168 0 0 0 0 0 

Other [t] 4 619 3 0 0 0 0 0 0 0 737 0 0 0 0 0 

Total [kt] 13 251 6 20 52 0 4 0 142 3 0 0 0 0 0 

 

 

 

 

 



 

  

TABLE 18 SHREDDING OF ELV ARISING IN THE MEMBER STATES AND TREATED WITHIN THE MEMBER STATES (HU TO NO), AND EU-27 TOTAL 

Treat
ment 

Materials from shredding HU MT NL AT PL PT RO SI SK FI SE UK NO  EU-27 

Re
cy

cl
in

g 
(B

2)
 

Ferrous scrap (steel) [t] 4 388 0 91 864 40 960 17 262 13 966 155 0 8 695 8 706 189 656 669 702 60 133 2 074 845 

Non-ferrous materials (aluminium, 
copper, zinc, lead, etc.) [t] 472 0 3 106 2 837 160 1 004 11 0 192 629 0 58 235 3 687 161 306 

Shredder Light Fraction (SLF) [t] 16 0 0 0 0 0 0 0 30 0 0 0 6 992 44 728 

Other [t] 102 0 983 1 244 0 0 0 0 3 2 0 14 529 0 17 224 

Total [kt] 5 0 96 45 17 15 166 0 9 9 190 742 71 2 298 

En
er

gy
 R

ec
ov

er
y 

(C
2)

 

Ferrous scrap (steel) [t] 0 0 0 0 0 0 0 0 0 0 0 0 0 1 028 

Non-ferrous materials (aluminium, 
copper, zinc, lead, etc.) [t] 0 0 0 0 0 0 0 0 0 0 0 0 0 204 

Shredder Light Fraction (SLF) [t] 0 0 0 2 980 191 781 0 0 0 0 0 0 0 15 341 

Other [t] 0 0 0 0 0 0 0 0 0 0 0 0 0 55 282 

Total [kt] 0 0 0 23 191 800 0 0 0 0 0 0 0 72 

To
ta

l R
ec

ov
er

y 
(D

2 
= 

B2
 +

 C
2)

 

Ferrous scrap (steel) [t] 4 388 0 91 864 40 960 17 262 13 966 155 0 8 695 8 706 189 656 669 702 0 2 015 741 

Non-ferrous materials (aluminium, 
copper, zinc, lead, etc.) [t] 472 0 3 106 2 837 160 1 004 11 0 192 629 0 58 235 0 157 823 

Shredder Light Fraction (SLF) [t] 16 0 0 2 980 191 781 0 0 30 0 0 0 0 53 078 

Other [t] 102 0 983 1 244 0 0 0 0 3 2 0 14 529 0 72 506 

Total [kt] 5 0 96 48 18 16 166 0 9 9 190 742 71 2 370 

D
is

po
sa

l (
E2

) 

Ferrous scrap (steel) [t] 0 0 0 0 0 0 0 0 0 0 0 0 0 187 

Non-ferrous materials (aluminium, 
copper, zinc, lead, etc.) [t] 0 0 0 0 0 0 0 0 0 218 0 0 0 255 

Shredder Light Fraction (SLF) [t] 1 236 0 20 052 9 934 0 6 170 42 0 187 2 010 50 426 0 13 497 328 961 

Other [t] 320 0 5 228 4 148 4 310 738 0 0 403 0 0 0 3 477 19 364 

Total [kt] 2 0 25 14 4 3 42 0 590 2 50 0 17 345 
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ANNEX 3 WASTE BALANCE FOR GERMAN (DE) INDICATORS 

TABLE 19 WASTE BALANCE 06.1 METAL WASTES (DE, 2006, CONSOLIDATED) 

Waste balance 06.1 metal wastes 1st treatment 
[kt] 

Output 2nd 
treatment 

(loop) 

Total 
treatment/ 

output Recovery [kt] Disposal [kt] 

Total 7 002 6 940 11 328 7 330 

Landfill [kt] 52 0 0 0 52 

Incineration (D10) 0 0 0 0 0 

Energy recovery (R1) 0 0 0 0 0 

Biological treatment 0 0 0 0 0 

Mechanical treatment 0 0 0 0 0 

Shredding 4 125 4 125 0 175 4 300 

Sorting 369 368 1 62 432 

Other 2 456 2 446 9 92 2 547 

Total recovery 6 967 

Note: The data for the 1st and the 2nd treatment do not necessarily sum up exactly to the value noted under 
‘total treatment’ due to rounding effects. 

TABLE 20 WASTE BALANCE 07.1 GLASS WASTES (DE, 2006, CONSOLIDATED) 

Waste balance 07.1 glass wastes 1st treatment 
[kt] 

Output 2nd 
treatment 

(loop) 

Total 
treatment 

Recovery [kt] Disposal [kt] 

Total 2 042 1 918 4 5 2 047 

Landfill [kt] 25 0 0 5 125 

Incineration (D10) 0 0 0 0 0 

Energy recovery (R1) 0 0 0 0 0 

Biological treatment 0 0 0 0 0 

Mechanical treatment 0 0 0 0 0 

Shredding 0 0 0 0 0 

Sorting 2 008 1 911 222 0 2 008 

Other 9 7 1 0 9 

Total recovery 0 0 0 0 1 914 

Note: The data for the 1st and the 2nd treatment do not necessarily sum up exactly to the value noted under 
‘total treatment’ due to rounding effects. 

 

 

 

 

                                                  
22 A rate of 4,7% impurities is used, resulting in an additional amount of 95 kt landfilled impurities 
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TABLE 21 WASTE BALANCE 07.2 PAPER & CARDBOARD WASTES (DE, 2006, CONSOLIDATED) 

Waste balance 07.2 paper & cardboard wastes 1st treatment 
[kt] 

Output 2nd 
treatment 

(loop) 

Total 
treatment 

/output Recovery [kt] Disposal [kt] 

Total 8 537 7 937 7 15 8 552 

Landfill [kt] 0 0 0 0 162 

Incineration (D10) 13 0 0 1 14 

Energy recovery (R1) 299 0 0 0 299 

Biological treatment 116 0 0 3 119 

Mechanical treatment 3 0 0 0 3 

Shredding 303 297 0 6 310 

Sorting 7 682 7 522 623 2 7 684 

Other 120 118 0 3 123 

Total recovery 0 0 0 0 7 933 

Note: The data for the 1st and the 2nd treatment do not necessarily sum up exactly to the value noted under 
‘total treatment’ due to rounding effects. 

TABLE 22 WASTE BALANCE 07.4 PLASTIC WASTES (DE, 2006, CONSOLIDATED) 

Waste balance 07.4 plastic wastes  1st treatment 
[kt] 

Output 2nd 
treatment 
(loop) 

Total 
treatment/ 
output Recovery [kt] Disposal [kt] 

Total 861 766 10 170 1,031 

Landfill [kt] 6 0 0 14 20 

Incineration (D10) 32 0 0 6 37 

Energy recovery (R1) 46 0 0 10 56 

Biological treatment 0 0 0 0 0 

Mechanical treatment 1 0 0 0 1 

Shredding 72 71 1 45 117 

Sorting 317 313 5 9 327 

Other 386 382 4 87 473 

Total recovery 0 0 0 0 737 

Note: The data for the 1st and the 2nd treatment do not necessarily sum up exactly to the value noted under 
‘total treatment’ due to rounding effects. 

 

 

 

 

 

 

                                                  
23 A rate of 2% impurities is used, resulting in an additional amount of 154 kt landfilled impurities 
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TABLE 23 WASTE BALANCE 08.1 DISCARDED VEHICLES (DE, 2006) 

Code Name Input Dismantling 
[kt] 

Disposal 
[kt] 

Recovery 
[kt] 

Hand over 
[kt] 

160104* ELV 449.28 0 0  0  

13 Oil wastes 4.6 0.5 4.1 0  

150202* Absorbents, filter materials etc. contaminated by 
dangerous substances 0.1 0 0.1 0  

160103 End-of-life tyres 16.3 0.8 15.5 0  

160106 ELV containing neither liquids nor other hazardous 
components 354.31 0  354.3 0  

160107* Oil filtres 0.2 0 0.2 0  

160113* Brake fluids 0.2 0 0.2 0  

160114* Antifreeze fluids containing dangerous substances 0.9 0.1 0.8 0  

160115 Anti-freeze fluids 0.2 0.0 0.2 0  

160117, 
170405, 
191202 

FE metal 15.6 0 15.6 shredder? 

160118 Non ferrous metal 1.4 0 1.4 0  

160119 Plastics 1.3 0 1.3 0  

160120 Glass 1.3 0 1.3 0  

16012200 Components not specified 0.5 0.1 0.4 0  

16012201 Metallic components 31.6 0 31.6 0  

16012202 Non metallic components 6.6 0 6.6 0  

160199 wastes not otherwise specified 0.1 0 0.1 0  

160601* Lead batteries 11.2 0.1 11.1 0  

160801 Spent catalysts 0.1 0.0 0.1 0  

160807* Spent catalysts containing hazardous substances 1.7 0.1 1.5 0  

170402 Aluminium 0.1 0 0.1 0  

170407 Mixed metals 0.5 0 0.5 0  

191212 Other wastes from mechanical treatment 0.1 0 0.1 0  

160106 ELV containing neither liquids nor other hazardous 
components 354.3 0  0 0  

  Ferrous scrap (steel) 249.2  0 249.2 0  

  Non-ferrous materials (aluminium, copper, zinc, 
lead etc.) 15.9  0 15.9 0  

  Shredder light fraction 89.2 51.7 27.0 10.5 

  Other 0  0 0 0  

TABLE 24 WASTE BALANCE 9.3 ANIMAL FAECES, URINE AND MANURE (DE, 2006) 

Waste balance 9.3 animal faeces, 
urine and manure 

Code Input 
total [kt] 

Imported 
[kt] 

Output 
[kt] 

Disposal 
[kt] 

Recovery 
[kt] 

Hand over 
to other [kt] 

3 Incineration D10 020106 0.9 0 0 0 0 0 

6 Soil treatment 020106 1.5 0 0 0 0 0 

7 Biological treatment 030310 884 0 0 0 0 0 
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TABLE 25 WASTE BALANCE 9 (EXCL. 9.11&9.3) ANIMAL AND VEGETAL WASTES (DE, 2006) 

Waste balance 9 (excl. 9.11&9.3)  
animal and vegetal wastes 

Treatment [kt] Output 

Recovery [kt] Hand over [kt] Disposal [kt] 

Total 6 665 175 45 24 

Landfill [kt] 19 0 0 0 

Incineration (D10) 49 0 0 0 

Energy recovery (R1) 424 0 0 0 

Biological treatment 5 631 29 10 0 

Mechanical treatment 11 0 0 0 

Shredding 104 26 12 0 

Sorting 119 112 11 2 

Other 307 8 12 22 

Total recovery 0 0 0 0  

TABLE 26 WASTE GENERATION 12. MINERAL WASTE (DE, 2006) 

Inputs [kt] 12.1 Mineral 
waste C&D 

12.2 Asbestos 
waste 

12.3 Wastes of naturally 
occurring minerals 

12.4 Combustion 
waste 

12.5 Various 
mineral wastes 

Landfilling 6 019 315 15 871 7 391 1 234 

Incineration D10 173 0.0 18 0.0 1 

Energetic Recovery R1 196 0 0 480 71 

Physico-chemical 
treatment 115 0 195 167 19 

Soil treatment 610 0 765 1.0 7 

Biological treatment 0 0 78 0 0 

Mechanical treatment 13 0 7 0 0 

Shredding 252 0 0 0 0 

Sorting 2 653 0 73 0 0 

Dismantling of WEEE 0 1.0 0 0 0 

Other treatment 303 1.0 202 4 815 620 

Construction and 
Demolition waste 
treatment 

50 912 0 1 994 320.0 185 

Total 61 246 317 19 202 13 174.0 2 136 

TABLE 27 INPUT AND OUTPUT STREAMS CONSIDERED FOR 12.1 C&D WASTES (DE, 2006) 

Total waste transported [kt] 61 246 

Landfilling input [kt] 
Inert waste 8 538 

Biowaste 161 

Incineration & Energetic Recovery input [kt] 

Wood 758 

Plastics 47 

MSW 1 315 

Shredding of mineral waste input [kt] 50 172 

Material recovery output [kt] 

Gravel 49 168 

FE metals 423 

Non FE metals 4.4 
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TABLE 28 OUTPUTS FROM CONSTRUCTION AND DEMOLITION WASTE TREATMENT (DE, 2006) 

 Code Output [kt] 

Minerals (for construction works, filling etc.) 191209 49 077 

Other wastes 191212 430 

Waste not otherwise specified 1902999 424 

Paper 191201 10 

Ferrous metal 191202 222 

Non-ferrous metals 191293 4 

Plastic & rubber 191204 15 

Wood 191207 104 
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ANNEX 4 IMPACT ASSESSMENT RESULTS 

TABLE 29 CLIMATE CHANGE (EU-27) [KG CO2 EQ.] 

Waste stream Collection Transport Landfill 
Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 6.06E+08 0.00E+00 0.00E+00 3.85E+09 0.00E+00 -1.11E+11 -1.07E+11 

07.1 1.20E+08 1.01E+08 6.80E+06 0.00E+00 6.45E+07 0.00E+00 -8.22E+09 -7.93E+09 

07.2 2.85E+08 3.05E+08 8.60E+06 0.00E+00 6.03E+08 0.00E+00 0.00E+00 1.20E+09 

07.4 0.00E+00 2.21E+07 0.00E+00 0.00E+00 1.31E+09 0.00E+00 -1.44E+10 -1.30E+10 

07.5 0.00E+00 1.24E+08 0.00E+00 0.00E+00 5.22E+08 0.00E+00 -1.26E+09 -6.12E+08 

8.1 0.00E+00 2.15E+07 3.79E+07 6.10E+07 2.61E+08 0.00E+00 -9.23E+09 -8.85E+09 

10.1 2.47E+09 7.11E+08 7.75E+10 4.41E+10 0.00E+00 0.00E+00 -3.01E+10 9.47E+10 

All Waste streams 2.88E+09 1.89E+09 7.76E+10 4.42E+10 6.61E+09 0.00E+00 -1.74E+11 -4.13E+10 

TABLE 30 OZONE DEPLETION (EU-27) [KG CFC11 EQ.] 

Waste stream 

 

Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 4.47E+01 0.00E+00 0.00E+00 8.86E+02 0.00E+00 3.56E+03 4.49E+03 

07.1 2.42E-01 7.30E+00 1.78E-01 0.00E+00 1.57E+01 0.00E+00 -1.08E+02 -8.49E+01 

07.2 5.77E-01 2.23E+01 2.25E-01 0.00E+00 8.57E+01 0.00E+00 0.00E+00 1.09E+02 

07.4 0.00E+00 4.46E-02 0.00E+00 0.00E+00 3.13E+02 0.00E+00 -5.49E-03 3.13E+02 

07.5 0.00E+00 2.52E-01 0.00E+00 0.00E+00 9.52E+01 0.00E+00 -8.27E+01 1.28E+01 

8.1 0.00E+00 2.29E-01 1.60E+00 7.24E-02 6.00E+01 0.00E+00 -6.25E+01 -5.76E-01 

10.1 5.01E+00 1.44E+00 2.31E+02 8.78E+01 0.00E+00 0.00E+00 -4.14E+03 -3.82E+03 

All Waste streams 5.83E+00 7.62E+01 2.33E+02 8.79E+01 1.45E+03 0.00E+00 -8.32E+02 1.03E+03 

TABLE 31 HUMAN TOXICITY, CANCER EFFECTS (EU-27) [CTUH] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 4.11E-01 0.00E+00 0.00E+00 4.04E+00 0.00E+00 7.53E+01 7.97E+01 

07.1 6.37E-02 6.81E-02 4.71E-01 0.00E+00 6.96E-02 0.00E+00 -2.41E+00 -1.74E+00 

07.2 1.52E-01 2.06E-01 5.95E-01 0.00E+00 5.11E-01 0.00E+00 0.00E+00 1.46E+00 

07.4 0.00E+00 1.18E-02 0.00E+00 0.00E+00 1.40E+00 0.00E+00 -9.27E+00 -7.86E+00 

07.5 0.00E+00 6.64E-02 0.00E+00 0.00E+00 4.91E-01 0.00E+00 -9.00E-01 -3.43E-01 

8.1 0.00E+00 1.18E-02 3.56E-01 2.21E-03 2.73E-01 0.00E+00 -8.15E+00 -7.51E+00 

10.1 1.32E+00 3.79E-01 5.67E+01 7.26E+00 0.00E+00 0.00E+00 -2.40E+01 4.17E+01 

All Waste streams 1.53E+00 1.15E+00 5.81E+01 7.26E+00 6.79E+00 0.00E+00 3.05E+01 1.05E+02 
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TABLE 32 HUMAN TOXICITY, NON-CANCER EFFECTS (EU-27) [CTUH] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 6.63E+00 0.00E+00 0.00E+00 1.09E+02 0.00E+00 3.12E+03 3.23E+03 

07.1 3.81E-01 1.09E+00 1.01E-01 0.00E+00 1.91E+00 0.00E+00 -1.88E+01 -1.53E+01 

07.2 9.06E-01 3.32E+00 1.27E-01 0.00E+00 1.12E+01 0.00E+00 0.00E+00 1.55E+01 

07.4 0.00E+00 7.01E-02 0.00E+00 0.00E+00 3.82E+01 0.00E+00 -5.95E+01 -2.13E+01 

07.5 0.00E+00 3.96E-01 0.00E+00 0.00E+00 1.20E+01 0.00E+00 -1.44E+01 -2.02E+00 

8.1 0.00E+00 8.83E-02 4.44E-01 1.15E-01 7.35E+00 0.00E+00 6.97E+00 1.50E+01 

10.1 7.87E+00 2.26E+00 5.93E+01 7.13E+02 0.00E+00 0.00E+00 -7.94E+02 -1.18E+01 

All Waste streams 9.15E+00 1.39E+01 6.00E+01 7.13E+02 1.79E+02 0.00E+00 2.24E+03 3.21E+03 

TABLE 33 PARTICULATE MATTER/RESPIRATORY INORGANICS (EU-27) [KG PM 2.5 EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 2.26E+05 0.00E+00 0.00E+00 1.94E+06 0.00E+00 -1.27E+07 -1.05E+07 

07.1 3.16E+04 3.75E+04 1.78E+03 0.00E+00 3.34E+04 0.00E+00 -1.80E+06 -1.70E+06 

07.2 7.52E+04 1.14E+05 2.25E+03 0.00E+00 2.47E+05 0.00E+00 0.00E+00 4.38E+05 

07.4 0.00E+00 7.02E+03 0.00E+00 0.00E+00 6.72E+05 0.00E+00 -3.28E+06 -2.60E+06 

07.5 0.00E+00 3.96E+04 0.00E+00 0.00E+00 2.36E+05 0.00E+00 -1.64E+05 1.12E+05 

8.1 0.00E+00 6.97E+03 6.04E+03 1.87E+02 1.31E+05 0.00E+00 -1.61E+06 -1.47E+06 

10.1 6.53E+05 2.26E+05 1.22E+06 -2.91E+05 0.00E+00 0.00E+00 -1.32E+07 -1.14E+07 

All Waste streams 7.60E+05 6.57E+05 1.23E+06 -2.91E+05 3.26E+06 0.00E+00 -3.27E+07 -2.71E+07 

TABLE 34 IONIZING RADIATION, HUMAN HEALTH (EU-27) [KG U235 EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 3.65E+07 0.00E+00 0.00E+00 7.24E+08 0.00E+00 2.97E+09 3.73E+09 

07.1 1.99E+05 5.97E+06 1.45E+05 0.00E+00 1.28E+07 0.00E+00 -8.73E+07 -6.82E+07 

07.2 4.74E+05 1.82E+07 1.84E+05 0.00E+00 7.00E+07 0.00E+00 0.00E+00 8.89E+07 

07.4 0.00E+00 3.67E+04 0.00E+00 0.00E+00 2.56E+08 0.00E+00 0.00E+00 2.56E+08 

07.5 0.00E+00 2.07E+05 0.00E+00 0.00E+00 7.79E+07 0.00E+00 -6.77E+07 1.03E+07 

8.1 0.00E+00 1.87E+05 1.31E+06 5.53E+04 4.90E+07 0.00E+00 -4.75E+07 3.14E+06 

10.1 4.12E+06 1.18E+06 1.89E+08 7.02E+07 0.00E+00 0.00E+00 -3.39E+09 -3.12E+09 

All Waste streams 4.79E+06 6.23E+07 1.91E+08 7.03E+07 1.19E+09 0.00E+00 -6.17E+08 9.00E+08 
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TABLE 35 IONIZING RADIATION, ECOSYSTEMS (EU-27) [CTUE = PAF* M3*YEAR] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 5.35E+02 0.00E+00 0.00E+00 1.06E+04 0.00E+00 4.35E+04 5.47E+04 

07.1 2.92E+00 8.74E+01 2.13E+00 0.00E+00 1.88E+02 0.00E+00 -1.29E+03 -1.01E+03 

07.2 6.94E+00 2.67E+02 2.69E+00 0.00E+00 1.03E+03 0.00E+00 0.00E+00 1.30E+03 

07.4 0.00E+00 5.37E-01 0.00E+00 0.00E+00 3.74E+03 0.00E+00 0.00E+00 3.74E+03 

07.5 0.00E+00 3.03E+00 0.00E+00 0.00E+00 1.14E+03 0.00E+00 -9.92E+02 1.51E+02 

8.1 0.00E+00 2.74E+00 1.92E+01 8.15E-01 7.18E+02 0.00E+00 -6.95E+02 4.57E+01 

10.1 6.03E+01 1.73E+01 2.77E+03 1.03E+03 0.00E+00 0.00E+00 -4.96E+04 -4.57E+04 

All Waste streams 7.02E+01 9.13E+02 2.79E+03 1.03E+03 1.74E+04 0.00E+00 -9.03E+03 1.32E+04 

TABLE 36 PHOTOCHEMICAL OZONE FORMATION, HUMAN HEALTH (EU-27) [KG C2H4 EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 5.90E+06 0.00E+00 0.00E+00 9.85E+06 0.00E+00 -1.74E+08 -1.59E+08 

07.1 1.06E+06 9.81E+05 4.67E+04 0.00E+00 1.51E+05 0.00E+00 -2.22E+07 -2.00E+07 

07.2 2.53E+06 2.97E+06 5.90E+04 0.00E+00 2.46E+06 0.00E+00 0.00E+00 8.01E+06 

07.4 0.00E+00 2.12E+05 0.00E+00 0.00E+00 3.15E+06 0.00E+00 -3.31E+07 -2.97E+07 

07.5 0.00E+00 1.20E+06 0.00E+00 0.00E+00 1.76E+06 0.00E+00 -1.18E+07 -8.89E+06 

8.1 0.00E+00 2.07E+05 1.06E+05 1.36E+04 6.65E+05 0.00E+00 -1.52E+07 -1.42E+07 

10.1 2.19E+07 6.83E+06 6.57E+07 2.11E+07 0.00E+00 0.00E+00 -6.83E+07 4.73E+07 

All Waste streams 2.55E+07 1.83E+07 6.59E+07 2.11E+07 1.80E+07 0.00E+00 -3.25E+08 -1.76E+08 

TABLE 37 ACIDIFICATION (EU-27) [H+] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 5.69E+06 0.00E+00 0.00E+00 3.24E+07 0.00E+00 -2.18E+08 -1.80E+08 

07.1 8.10E+05 9.43E+05 5.64E+04 0.00E+00 5.55E+05 0.00E+00 -5.57E+07 -5.33E+07 

07.2 1.93E+06 2.86E+06 7.13E+04 0.00E+00 4.32E+06 0.00E+00 0.00E+00 9.17E+06 

07.4 0.00E+00 1.58E+05 0.00E+00 0.00E+00 1.12E+07 0.00E+00 -6.02E+07 -4.88E+07 

07.5 0.00E+00 8.89E+05 0.00E+00 0.00E+00 4.04E+06 0.00E+00 -6.95E+06 -2.02E+06 

8.1 0.00E+00 1.59E+05 1.54E+05 1.47E+04 2.20E+06 0.00E+00 -2.73E+07 -2.48E+07 

10.1 1.67E+07 5.08E+06 4.33E+07 1.36E+07 0.00E+00 0.00E+00 -2.28E+08 -1.49E+08 

All Waste streams 1.95E+07 1.58E+07 4.36E+07 1.37E+07 5.47E+07 0.00E+00 -5.96E+08 -4.48E+08 

 

 

 

 

 

 



 

  82 |  Annex 4 Impact assessment results 

 

TABLE 38 EUTROPHICATION TERRESTRIAL (EU-27) [KG N EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 2.25E+07 0.00E+00 0.00E+00 3.31E+07 0.00E+00 -3.72E+08 -3.16E+08 

07.1 4.19E+06 3.75E+06 1.68E+05 0.00E+00 4.94E+05 0.00E+00 -1.55E+08 -1.47E+08 

07.2 9.97E+06 1.13E+07 2.13E+05 0.00E+00 9.05E+06 0.00E+00 0.00E+00 3.06E+07 

07.4 0.00E+00 8.20E+05 0.00E+00 0.00E+00 1.04E+07 0.00E+00 -1.08E+08 -9.64E+07 

07.5 0.00E+00 4.63E+06 0.00E+00 0.00E+00 6.29E+06 0.00E+00 -2.99E+07 -1.90E+07 

8.1 0.00E+00 7.99E+05 3.54E+05 7.32E+04 2.23E+06 0.00E+00 -3.80E+07 -3.46E+07 

10.1 8.66E+07 2.64E+07 1.58E+08 1.06E+08 0.00E+00 0.00E+00 -2.30E+08 1.48E+08 

All Waste streams 1.01E+08 7.03E+07 1.59E+08 1.06E+08 6.16E+07 0.00E+00 -9.33E+08 -4.35E+08 

TABLE 39 EUTROPHICATION FRESHWATER (EU-27) [KG P EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 1.11E+02 0.00E+00 0.00E+00 3.54E+02 0.00E+00 8.53E+04 8.58E+04 

07.1 6.73E+01 5.61E+01 8.88E+03 0.00E+00 8.86E+01 0.00E+00 0.00E+00 9.09E+03 

07.2 0.00E+00 5.21E+00 0.00E+00 0.00E+00 1.13E+02 0.00E+00 -2.84E+05 -2.84E+05 

07.4 0.00E+00 2.94E+01 0.00E+00 0.00E+00 6.34E+01 0.00E+00 -2.71E+02 -1.78E+02 

07.5 0.00E+00 4.94E+00 1.51E+04 1.82E-01 2.39E+01 0.00E+00 4.56E+03 1.97E+04 

8.1 5.85E+02 1.68E+02 7.27E+06 -5.12E+02 0.00E+00 0.00E+00 -2.65E+03 7.27E+06 

10.1 6.80E+02 6.06E+08 7.30E+06 -5.12E+02 3.85E+09 0.00E+00 -1.11E+11 -1.07E+11 

All Waste streams 2.83E+01 1.86E+01 7.02E+03 0.00E+00 5.40E+00 0.00E+00 -3.47E+03 3.60E+03 

TABLE 40 EUTROPHICATION MARINE (EU-27) [KG N EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 2.06E+06 0.00E+00 0.00E+00 3.01E+06 0.00E+00 -3.10E+07 -2.59E+07 

07.1 3.82E+05 3.42E+05 1.53E+04 0.00E+00 4.48E+04 0.00E+00 -9.57E+06 -8.79E+06 

07.2 9.08E+05 1.03E+06 1.94E+04 0.00E+00 8.24E+05 0.00E+00 0.00E+00 2.79E+06 

07.4 0.00E+00 7.48E+04 0.00E+00 0.00E+00 9.47E+05 0.00E+00 -9.83E+06 -8.81E+06 

07.5 0.00E+00 4.22E+05 0.00E+00 0.00E+00 5.72E+05 0.00E+00 -2.73E+06 -1.73E+06 

8.1 0.00E+00 7.28E+04 3.22E+04 5.09E+03 2.03E+05 0.00E+00 -3.29E+06 -2.97E+06 

10.1 7.89E+06 2.41E+06 1.44E+07 8.68E+06 0.00E+00 0.00E+00 -2.09E+07 1.26E+07 

All Waste streams 9.18E+06 6.41E+06 1.45E+07 8.69E+06 5.60E+06 0.00E+00 -7.73E+07 -3.29E+07 
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TABLE 41 ECOTOXICITY FRESHWATER (EU-27) [CTUE = PAF* M3*YEAR] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 2.41E+07 0.00E+00 0.00E+00 2.28E+08 0.00E+00 4.01E+09 4.26E+09 

07.1 3.87E+06 3.99E+06 5.19E+06 0.00E+00 3.91E+06 0.00E+00 -9.25E+07 -7.56E+07 

07.2 9.20E+06 1.21E+07 6.56E+06 0.00E+00 2.94E+07 0.00E+00 0.00E+00 5.72E+07 

07.4 0.00E+00 7.12E+05 0.00E+00 0.00E+00 7.88E+07 0.00E+00 -3.76E+08 -2.96E+08 

07.5 0.00E+00 4.02E+06 0.00E+00 0.00E+00 2.79E+07 0.00E+00 -4.79E+07 -1.60E+07 

8.1 0.00E+00 7.12E+05 9.14E+06 -2.42E+04 1.54E+07 0.00E+00 -7.32E+07 -4.80E+07 

10.1 7.99E+07 2.30E+07 1.10E+09 -7.65E+08 0.00E+00 0.00E+00 -1.25E+09 -8.17E+08 

All Waste streams 9.30E+07 6.86E+07 1.12E+09 -7.65E+08 3.83E+08 0.00E+00 2.17E+09 3.07E+09 

TABLE 42 RESOURCE DEPLETION, MINERAL, FOSSILS AND RENEWABLES (EU-27) [PERSON RESERVE] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 1.23E+04 0.00E+00 0.00E+00 1.39E+05 0.00E+00 -3.23E+07 -3.21E+07 

07.1 1.64E+03 2.04E+03 1.30E+02 0.00E+00 2.41E+03 0.00E+00 -7.54E+04 -6.92E+04 

07.2 3.91E+03 6.18E+03 1.65E+02 0.00E+00 1.65E+04 0.00E+00 0.00E+00 2.68E+04 

07.4 0.00E+00 3.02E+02 0.00E+00 0.00E+00 4.84E+04 0.00E+00 -4.14E+05 -3.65E+05 

07.5 0.00E+00 1.23E+04 0.00E+00 0.00E+00 1.39E+05 0.00E+00 -3.23E+07 -9.45E+03 

8.1 0.00E+00 3.11E+02 7.78E+02 -5.20E+02 9.40E+03 0.00E+00 -2.08E+06 -2.07E+06 

10.1 3.39E+04 9.75E+03 1.13E+05 -6.50E+06 0.00E+00 0.00E+00 -7.57E+05 -7.10E+06 

All Waste streams 3.95E+04 4.32E+04 1.14E+05 -6.50E+06 3.54E+05 0.00E+00 -6.79E+07 -4.17E+07 

TABLE 43 CLIMATE CHANGE (DE) [KG CO2 EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 6.16E+07 7.53E+05 0.00E+00 3.73E+08 0.00E+00 -1.18E+10 -1.14E+10 

07.1 2.27E+07 1.73E+07 1.54E+06 0.00E+00 1.33E+07 0.00E+00 -1.40E+09 -1.35E+09 

07.2 9.18E+07 7.21E+07 8.10E+06 3.33E+08 1.57E+08 0.00E+00 -1.58E+08 5.04E+08 

07.4 0.00E+00 2.96E+06 2.90E+07 2.14E+08 1.14E+08 0.00E+00 -1.82E+09 -1.46E+09 

07.5 0.00E+00 2.16E+07 6.54E+06 7.12E+09 3.91E+07 0.00E+00 -3.84E+09 3.34E+09 

8.1 0.00E+00 3.12E+06 3.63E+06 2.39E+07 2.58E+07 0.00E+00 -6.57E+08 -6.01E+08 

10.1 2.90E+08 8.37E+07 1.22E+08 1.34E+10 8.96E+08 0.00E+00 -7.21E+09 7.61E+09 

12.1 0.00E+00 2.13E+08 1.88E+08 2.53E+09 7.89E+07 0.00E+00 -2.26E+09 7.49E+08 

All Waste streams 4.04E+08 4.75E+08 3.60E+08 2.36E+10 1.70E+09 0.00E+00 -2.92E+10 -2.58E+09 

 

 

 

 

 



 

  84 |  Annex 4 Impact assessment results 

 

TABLE 44 OZONE DEPLETION (DE) [KG CFC11 EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 4.54E+00 1.61E-02 0.00E+00 5.96E+01 0.00E+00 2.84E+02 3.48E+02 

07.1 4.60E-02 1.25E+00 4.04E-02 0.00E+00 2.34E+00 0.00E+00 -1.85E+01 -1.48E+01 

07.2 1.86E-01 5.17E+00 7.31E-02 2.61E-01 1.74E+01 0.00E+00 -1.20E+01 1.10E+01 

07.4 0.00E+00 6.00E-03 5.93E-02 2.54E-01 1.98E+01 0.00E+00 -1.19E+01 8.22E+00 

07.5 0.00E+00 4.37E-02 1.10E-02 1.19E+01 5.39E+00 0.00E+00 -2.85E+02 -2.68E+02 

8.1 0.00E+00 1.92E-01 1.53E-01 2.84E-02 4.37E+00 0.00E+00 -2.04E+00 2.70E+00 

10.1 5.87E-01 2.11E-01 3.65E-01 2.60E+01 8.08E+00 0.00E+00 -6.00E+02 -5.65E+02 

12.1 0.00E+00 7.02E-01 3.23E+00 4.56E+00 6.62E+00 0.00E+00 -1.17E+02 -1.02E+02 

All Waste streams 8.19E-01 1.21E+01 3.95E+00 4.30E+01 1.24E+02 0.00E+00 -7.63E+02 -5.80E+02 

TABLE 45 HUMAN TOXICITY, CANCER EFFECTS (DE) [CTUH] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 4.18E-02 1.78E-01 0.00E+00 1.95E-01 0.00E+00 3.93E+00 4.35E+00 

07.1 1.21E-02 1.17E-02 1.07E-01 0.00E+00 6.94E-03 0.00E+00 -4.12E-01 -2.75E-01 

07.2 4.89E-02 4.86E-02 1.39E-01 3.94E-03 8.20E-02 0.00E+00 -7.42E-02 2.49E-01 

07.4 0.00E+00 1.58E-03 1.14E-03 7.74E-03 5.95E-02 0.00E+00 -1.14E+00 -1.07E+00 

07.5 0.00E+00 1.15E-02 5.39E-04 5.87E-01 2.04E-02 0.00E+00 -1.82E+00 -1.20E+00 

8.1 0.00E+00 2.04E-03 3.41E-02 8.65E-04 1.35E-02 0.00E+00 -4.37E-01 -3.87E-01 

10.1 1.54E-01 4.47E-02 8.94E-02 2.17E+00 7.06E-01 0.00E+00 -3.44E+00 -2.77E-01 

12.1 0.00E+00 1.14E-01 7.30E+00 3.01E-01 4.14E-02 0.00E+00 -5.27E-01 7.22E+00 

All Waste streams 2.15E-01 2.76E-01 7.84E+00 3.07E+00 1.12E+00 0.00E+00 -3.92E+00 8.61E+00 

TABLE 46 HUMAN TOXICITY, NON-CANCER EFFECTS (DE) [CTUH] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 6.74E-01 1.40E-01 0.00E+00 7.94E+00 0.00E+00 1.37E+01 2.24E+01 

07.1 7.22E-02 1.87E-01 2.28E-02 0.00E+00 3.08E-01 0.00E+00 -3.22E+00 -2.63E+00 

07.2 2.92E-01 7.74E-01 3.37E-02 5.89E-01 2.45E+00 0.00E+00 -3.57E+00 5.76E-01 

07.4 0.00E+00 9.42E-03 1.12E-02 4.04E-01 2.61E+00 0.00E+00 -1.05E+01 -7.46E+00 

07.5 0.00E+00 6.86E-02 4.64E-02 5.05E+01 7.34E-01 0.00E+00 -8.63E+01 -3.50E+01 

8.1 0.00E+00 3.00E-02 4.25E-02 4.52E-02 5.78E-01 0.00E+00 -2.55E-01 4.40E-01 

10.1 9.22E-01 2.71E-01 9.35E-02 2.14E+02 1.23E+00 0.00E+00 -1.60E+02 5.66E+01 

12.1 0.00E+00 7.06E-01 1.64E+00 2.81E+01 9.91E-01 0.00E+00 -1.83E+01 1.32E+01 

All Waste streams 1.29E+00 2.72E+00 2.03E+00 2.93E+02 1.69E+01 0.00E+00 -2.68E+02 4.81E+01 
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TABLE 47 PARTICULATE MATTER/RESPIRATORY INORGANICS (DE) [KG PM 2.5 EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 2.30E+04 8.40E+01 0.00E+00 4.27E+04 0.00E+00 -1.54E+06 -1.47E+06 

07.1 5.99E+03 6.45E+03 4.04E+02 0.00E+00 1.32E+03 0.00E+00 -3.08E+05 -2.93E+05 

07.2 2.42E+04 2.68E+04 6.24E+02 -2.87E+02 2.49E+04 0.00E+00 -3.69E+04 3.94E+04 

07.4 0.00E+00 9.43E+02 3.25E+02 6.57E+02 1.16E+04 0.00E+00 -4.15E+05 -4.02E+05 

07.5 0.00E+00 6.87E+03 3.52E+01 3.83E+04 5.24E+03 0.00E+00 -9.05E+05 -8.54E+05 

8.1 0.00E+00 1.14E+03 5.78E+02 7.34E+01 2.73E+03 0.00E+00 -1.11E+05 -1.06E+05 

10.1 7.65E+04 2.67E+04 1.92E+03 -8.08E+04 1.97E+04 0.00E+00 -1.60E+06 -1.55E+06 

12.1 0.00E+00 6.80E+04 2.97E+04 -8.11E+02 1.45E+04 0.00E+00 -5.06E+05 -3.95E+05 

All Waste streams 1.07E+05 1.60E+05 3.37E+04 -4.29E+04 1.23E+05 0.00E+00 -5.42E+06 -5.04E+06 

TABLE 48 IONIZING RADIATION, HUMAN HEALTH (DE) [KG U235 EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 3.71E+06 1.32E+04 0.00E+00 4.87E+07 0.00E+00 2.38E+08 2.91E+08 

07.1 3.78E+04 1.02E+06 3.29E+04 0.00E+00 1.92E+06 0.00E+00 -1.49E+07 -1.19E+07 

07.2 1.53E+05 4.23E+06 5.96E+04 2.01E+05 1.42E+07 0.00E+00 -9.83E+06 9.01E+06 

07.4 0.00E+00 4.93E+03 4.84E+04 1.94E+05 1.62E+07 0.00E+00 -9.74E+06 6.70E+06 

07.5 0.00E+00 3.59E+04 8.94E+03 9.73E+06 4.41E+06 0.00E+00 -2.33E+08 -2.19E+08 

8.1 0.00E+00 1.57E+05 1.25E+05 2.17E+04 3.57E+06 0.00E+00 -1.40E+06 2.47E+06 

10.1 4.82E+05 1.74E+05 2.98E+05 2.08E+07 6.61E+06 0.00E+00 -4.91E+08 -4.62E+08 

12.1 0.00E+00 5.76E+05 2.64E+06 3.67E+06 5.41E+06 0.00E+00 -9.54E+07 -8.31E+07 

All Waste streams 6.73E+05 9.90E+06 3.22E+06 3.46E+07 1.01E+08 0.00E+00 -6.17E+08 -4.67E+08 

TABLE 49 IONIZING RADIATION, ECOSYSTEMS (DE) [CTUE = PAF*M3*YEAR] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 5.43E+01 1.93E-01 0.00E+00 7.14E+02 0.00E+00 3.49E+03 4.26E+03 

07.1 5.53E-01 1.49E+01 4.82E-01 0.00E+00 2.81E+01 0.00E+00 -2.20E+02 -1.76E+02 

07.2 2.24E+00 6.19E+01 8.73E-01 2.97E+00 2.08E+02 0.00E+00 -1.44E+02 1.32E+02 

07.4 0.00E+00 7.22E-02 7.10E-01 2.86E+00 2.37E+02 0.00E+00 -1.43E+02 9.82E+01 

07.5 0.00E+00 5.26E-01 1.31E-01 1.43E+02 6.46E+01 0.00E+00 -3.42E+03 -3.21E+03 

8.1 0.00E+00 2.29E+00 1.83E+00 3.19E-01 5.23E+01 0.00E+00 -2.05E+01 3.62E+01 

10.1 7.07E+00 2.54E+00 4.36E+00 3.06E+02 9.68E+01 0.00E+00 -7.19E+03 -6.77E+03 

12.1 0.00E+00 8.43E+00 3.86E+01 5.40E+01 7.92E+01 0.00E+00 -1.40E+03 -1.22E+03 

All Waste streams 9.86E+00 1.45E+02 4.72E+01 5.08E+02 1.48E+03 0.00E+00 -9.03E+03 -6.84E+03 
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TABLE 50 PHOTOCHEMICAL OZONE FORMATION, HUMAN HEALTH (DE) [KG C2H4 EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 6.00E+05 3.68E+03 0.00E+00 5.79E+05 0.00E+00 -1.88E+07 -1.76E+07 

07.1 2.01E+05 1.69E+05 1.06E+04 0.00E+00 1.37E+04 0.00E+00 -3.80E+06 -3.40E+06 

07.2 8.14E+05 7.02E+05 1.88E+04 9.27E+04 4.82E+05 0.00E+00 -2.66E+05 1.84E+06 

07.4 0.00E+00 2.85E+04 2.18E+04 4.76E+04 1.26E+05 0.00E+00 -4.08E+06 -3.85E+06 

07.5 0.00E+00 2.08E+05 9.44E+02 1.03E+06 8.70E+04 0.00E+00 -6.99E+06 -5.66E+06 

8.1 0.00E+00 3.03E+04 1.02E+04 5.31E+03 3.25E+04 0.00E+00 -1.08E+06 -9.99E+05 

10.1 2.57E+06 8.04E+05 1.04E+05 6.31E+06 3.90E+05 0.00E+00 -1.18E+07 -1.60E+06 

12.1 0.00E+00 2.05E+06 8.02E+05 7.69E+05 3.10E+05 0.00E+00 -4.41E+06 -4.83E+05 

All Waste streams 3.59E+06 4.59E+06 9.71E+05 8.26E+06 2.02E+06 0.00E+00 -5.12E+07 -3.18E+07 

TABLE 51 ACIDIFICATION (DE) [H+] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 5.79E+05 3.36E+03 0.00E+00 8.75E+05 0.00E+00 -2.62E+07 -2.47E+07 

07.1 1.54E+05 1.62E+05 1.28E+04 0.00E+00 2.72E+04 0.00E+00 -9.51E+06 -9.16E+06 

07.2 6.21E+05 6.73E+05 2.00E+04 7.13E+04 5.03E+05 0.00E+00 -6.98E+05 1.19E+06 

07.4 0.00E+00 2.12E+04 1.21E+04 5.15E+04 2.38E+05 0.00E+00 -7.64E+06 -7.32E+06 

07.5 0.00E+00 1.54E+05 1.31E+03 1.43E+06 1.07E+05 0.00E+00 -1.73E+07 -1.56E+07 

8.1 0.00E+00 2.81E+04 1.47E+04 5.75E+03 5.63E+04 0.00E+00 -1.89E+06 -1.78E+06 

10.1 1.96E+06 5.99E+05 6.82E+04 4.17E+06 4.83E+05 0.00E+00 -3.03E+07 -2.30E+07 

12.1 0.00E+00 1.53E+06 9.38E+05 6.39E+05 2.92E+05 0.00E+00 -9.18E+06 -5.78E+06 

All Waste streams 2.73E+06 3.75E+06 1.07E+06 6.37E+06 2.58E+06 0.00E+00 -1.03E+08 -8.61E+07 

TABLE 52 EUTROPHICATION TERRESTRIAL (DE) [KG N EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 2.30E+06 1.33E+04 0.00E+00 2.21E+06 0.00E+00 -4.18E+07 -3.73E+07 

07.1 7.95E+05 6.46E+05 3.81E+04 0.00E+00 5.19E+04 0.00E+00 -2.65E+07 -2.50E+07 

07.2 3.21E+06 2.69E+06 6.15E+04 4.73E+05 1.86E+06 0.00E+00 -9.49E+05 7.34E+06 

07.4 0.00E+00 1.10E+05 4.63E+04 2.57E+05 4.79E+05 0.00E+00 -1.34E+07 -1.25E+07 

07.5 0.00E+00 8.03E+05 5.13E+03 5.59E+06 3.34E+05 0.00E+00 -2.43E+07 -1.76E+07 

8.1 0.00E+00 1.16E+05 3.39E+04 2.87E+04 1.24E+05 0.00E+00 -2.69E+06 -2.39E+06 

10.1 1.01E+07 3.11E+06 2.50E+05 3.19E+07 1.13E+06 0.00E+00 -4.19E+07 4.68E+06 

12.1 0.00E+00 7.92E+06 2.81E+06 3.95E+06 1.20E+06 0.00E+00 -1.42E+07 1.67E+06 

All Waste streams 1.41E+07 1.77E+07 3.26E+06 4.22E+07 7.39E+06 0.00E+00 -1.66E+08 -8.11E+07 
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TABLE 53 EUTROPHICATION FRESHWATER (DE) [KG P EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 1.13E+01 1.45E-01 0.00E+00 2.58E+01 0.00E+00 8.45E+03 8.47E+03 

07.1 5.37E+00 3.21E+00 1.59E+03 0.00E+00 6.90E-01 0.00E+00 -5.93E+02 1.01E+03 

07.2 2.17E+01 1.34E+01 2.18E+03 1.41E+00 1.89E+01 0.00E+00 -1.19E+01 2.22E+03 

07.4 0.00E+00 7.00E-01 1.26E+02 6.40E-01 6.20E+00 0.00E+00 -3.27E+04 -3.25E+04 

07.5 0.00E+00 5.10E+00 2.72E-02 2.96E+01 3.59E+00 0.00E+00 -3.01E+02 -2.63E+02 

8.1 0.00E+00 6.02E-01 1.45E+03 7.15E-02 1.54E+00 0.00E+00 1.21E+02 1.57E+03 

10.1 6.85E+01 1.97E+01 1.15E+04 -1.44E+02 8.85E+04 0.00E+00 -4.47E+02 9.95E+04 

12.1 0.00E+00 5.01E+01 1.23E+05 -8.25E+00 1.17E+01 0.00E+00 3.97E+02 1.23E+05 

All Waste streams 9.56E+01 6.16E+07 8.93E+05 -1.20E+02 3.73E+08 0.00E+00 -1.18E+10 2.03E+05 

TABLE 54 EUTROPHICATION MARINE (DE) [KG N EQ.] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 2.09E+05 1.21E+03 0.00E+00 1.99E+05 0.00E+00 -3.52E+06 -3.11E+06 

07.1 7.24E+04 5.89E+04 3.47E+03 0.00E+00 4.64E+03 0.00E+00 -1.64E+06 -1.50E+06 

07.2 2.93E+05 2.45E+05 5.60E+03 3.65E+04 1.69E+05 0.00E+00 -8.59E+04 6.63E+05 

07.4 0.00E+00 1.00E+04 4.22E+03 1.79E+04 4.29E+04 0.00E+00 -1.22E+06 -1.14E+06 

07.5 0.00E+00 7.32E+04 3.40E+02 3.70E+05 3.03E+04 0.00E+00 -2.20E+06 -1.73E+06 

8.1 0.00E+00 1.06E+04 3.08E+03 2.00E+03 1.11E+04 0.00E+00 -2.32E+05 -2.05E+05 

10.1 9.24E+05 2.84E+05 2.28E+04 2.59E+06 1.03E+05 0.00E+00 -3.79E+06 1.38E+05 

12.1 0.00E+00 7.22E+05 2.56E+05 3.06E+05 1.09E+05 0.00E+00 -1.27E+06 1.21E+05 

All Waste streams 1.29E+06 1.61E+06 2.97E+05 3.32E+06 6.70E+05 0.00E+00 -1.40E+07 -6.76E+06 

TABLE 55 ECOTOXICITY FRESHWATER (DE) [CTUE = PAF*M3*YEAR] 

Waste stream Collection Transport Landfill 
Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 2.45E+06 7.58E+06 0.00E+00 1.10E+07 0.00E+00 -4.10E+08 -3.89E+08 

07.1 7.34E+05 6.86E+05 1.18E+06 0.00E+00 3.90E+05 0.00E+00 -1.58E+07 -1.28E+07 

07.2 2.97E+06 2.85E+06 1.56E+06 -7.07E+05 4.76E+06 0.00E+00 -3.53E+06 7.89E+06 

07.4 0.00E+00 9.57E+04 5.31E+04 -8.47E+04 3.35E+06 0.00E+00 -4.68E+07 -4.34E+07 

07.5 0.00E+00 6.97E+05 4.94E+03 5.38E+06 1.17E+06 0.00E+00 -8.65E+07 -7.93E+07 

8.1 0.00E+00 1.20E+05 8.75E+05 -9.46E+03 7.61E+05 0.00E+00 -9.63E+06 -7.88E+06 

10.1 9.36E+06 2.71E+06 1.73E+06 -2.20E+08 1.98E+07 0.00E+00 -1.63E+08 -3.49E+08 

12.1 0.00E+00 6.91E+06 8.08E+07 -1.96E+07 2.43E+06 0.00E+00 -1.95E+07 5.10E+07 

All Waste streams 1.31E+07 1.65E+07 9.38E+07 -2.35E+08 4.37E+07 0.00E+00 -7.55E+08 -8.22E+08 
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TABLE 56 RESOURCE DEPLETION, MINERAL, FOSSILS AND RENEWABLES (DE) [PERSON RESERVE] 

Waste stream Collection Transport Landfill Thermal 
treatment 

Recycling Disposal Credits Total 

06.1 0.00E+00 1.25E+03 9.76E+00 0.00E+00 1.04E+04 0.00E+00 -9.58E+06 -9.57E+06 

07.1 3.11E+02 3.50E+02 2.95E+01 0.00E+00 3.89E+02 0.00E+00 -1.29E+04 -1.18E+04 

07.2 1.26E+03 1.45E+03 4.83E+01 -1.70E+03 3.66E+03 0.00E+00 -2.82E+03 1.91E+03 

07.4 0.00E+00 4.06E+01 2.88E+01 -1.82E+03 3.31E+03 0.00E+00 -5.04E+04 -4.89E+04 

07.5 0.00E+00 1.25E+03 9.76E+00 0.00E+00 1.04E+04 0.00E+00 -9.58E+06 -6.89E+04 

8.1 0.00E+00 5.99E+01 7.44E+01 -2.04E+02 7.40E+02 0.00E+00 -2.20E+05 -2.19E+05 

10.1 3.97E+03 1.15E+03 1.77E+02 -1.87E+06 2.53E+03 0.00E+00 -1.64E+05 -2.03E+06 

12.1 0.00E+00 2.95E+03 2.25E+03 -1.75E+05 1.65E+03 0.00E+00 -2.30E+05 -3.98E+05 

All Waste streams 5.55E+03 8.50E+03 2.63E+03 -2.05E+06 3.30E+04 0.00E+00 -1.98E+07 -1.23E+07 
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Abstract 
Sustainable development is an underlying objective of the European Union treaties. An important part of sustainable 

development is its environmental aspect, as reflected in the Europe 2020 strategy and its Resource-efficient Europe flagship 

initiative.  

For quantifying and monitoring our progress towards sustainability in terms of the environmental performance, indicators are 

needed. These indicators should provide an integrated view on the links between consumption, production, resource depletion, 

resource use, resource recycling, environmental impacts and waste generation. One of the approaches that facilitate such 

integrated view is life cycle thinking. This integrative approach underlies the development of life cycle indicators for quantifying 

and monitoring progress towards the sustainable development of the European Union. 

This report outlines the development of the waste management life cycle indicators. These indicators are intended to be used to 

assess the environmental impacts, benefits, and improvements associated with waste management in European waste 

management. 
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