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1 Introduction 1 

1.1 Definition 2 

The Waste Framework Directive (WFD1; (EC) No 2008/98) Article 3(2c)) defines ‘construction and demolition 3 
waste’ (CDW) as ‘waste generated by construction and demolition activities’. Article 3(2b) WFD excludes CDW 4 
from the scope of municipal waste. 5 

CDW contains a wide variety of materials such as concrete, bricks, wood, glass, metals and plastic, including 6 
excavated soil. The different materials from CDW are listed under certain waste codes in the European List of 7 
Waste (LoW; (EU) No 2011/753) (see Annex 1, Table 12). 8 

CDW includes all the waste produced by the construction and demolition of buildings and other infrastructure 9 
(see section 3.1), as well as road planning and maintenance (renovation and repair), whether on the surface or 10 
underground (EEA, 2002). 11 

This work focuses on the mineral fractions of CDW. Mineral CDW refers to the waste generated from 12 
construction and demolition activities, which primarily consists of concrete, bricks, tiles, ceramics, and stones 13 
(see WFD, Article 11(1)). 14 

1.2 EU regulatory framework on construction and demolition waste 15 

The following sections provide an overview of the EU regulatory frameworks for waste in general and 16 
specifically for CDW. Waste legislation applies to CDW when it is still considered part of the waste regime. 17 
Particularly relevant for the development of EoW criteria are the classification of waste as non-hazardous or 18 
hazardous, provisions on waste shipment the sound management of CDW under the WFD and a potential 19 
disposal under the Landfill Directive. 20 

Furthermore, in this section the updated ‘EU Construction & Demolition Waste Management Protocol including 21 
guidelines for pre-demolition and pre-renovation audits of construction works’, REACH and the Best Available 22 
Techniques Reference Document (BREF) are briefly discussed. 23 

1.2.1 Waste Framework Directive 24 

The WFD laid down in Article 11, that ‘Member States shall take measures to promote selective demolition 25 
in order to enable removal and safe handling of hazardous substances and facilitate re-use and high-quality 26 
recycling by selective removal of materials, and to ensure the establishment of sorting systems for construction 27 
and demolition waste at least for wood, mineral fractions (concrete, bricks, tiles and ceramics, stones), 28 
metal, glass, plastic and plaster’. 29 

The WFD established targets by which a minimum of 70 % (by weight) of non-hazardous construction and 30 
demolition waste, excluding naturally occurring material, need to be prepared for re-use, recycling and other 31 
material recovery by 2020 (Article 11(2b)). 32 

Article 11(6) of the WFD provides that ’by 31 December 2024, the Commission shall consider the setting of 33 
preparing for re-use and recycling targets for construction and demolition waste and its material-specific 34 
fractions’. 35 

1.2.2 Landfill Directive 36 

One essential aim of the Landfill Directive (EC) No 1999/31 (latest amendment by (EU) No 2018/850) is to 37 
ensure a progressive reduction of landfilling of waste in particular of waste that is suitable for recycling or 38 
other recovery. Article 5(3a) defines that as of 2030 all waste suitable for recycling or other recovery, in 39 

                                                        

 

1 Directive (EC) No 2008/98 of the European Parliament and of the Council of 19 November 2008 on waste amended by Directive (EU) No 
2018/851 



 

7 

particular in municipal waste, shall not be accepted in a landfill with the exception of waste for which landfilling 40 
delivers the best environmental outcome in accordance with Article 4 of the WFD Directive. 41 

Due to its characteristic, mineral CDW under scope in this work can most likely be categorised as inert waste 42 
and the Landfill Directive provides a definition for inert waste2. The Landfill Directives defines three classes of 43 
landfills, one class for landfilling of inert waste. Inert waste landfill sites shall be used only for inert waste.  44 

Furthermore, in Article 3(2) this Directive lays down that the use of inert waste which is suitable, in 45 
redevelopment/restoration and filling-in work, or for construction purposes, in landfills, shall be excluded from 46 
the scope of the Landfill Directive. 47 

1.2.3 Basel Convention and Waste Shipment Regulation 48 

The Basel Convention is an international treaty aiming at reducing the transboundary movements of hazardous 49 
waste, and specifically at preventing shipment of hazardous waste from developed to less developed countries. 50 
The convention also seeks to minimise the amount and toxicity of hazardous waste generated and to ensure 51 
its environmentally sound management (UNEP, 2019). Article 1 of the Basel Convention defines the wastes that 52 
shall be classified as hazardous waste and refers to Annex I, including the list the hazardous CDW waste. 53 

Waste gypsum wallboard or plasterboard arising from the demolition of buildings and broken concrete are listed 54 
in Annex IX of the Basel convention under B2040 (Other wastes containing principally inorganic constituents). 55 
Wastes that are contained in Annex IX will not be hazardous wastes covered by Article 1, paragraph 1 (a), of 56 
Basel Convention unless they contain Annex I material to an extent causing them to exhibit an Annex III 57 
characteristic. 58 

The Waste Shipment Regulation (WSR) (EC) No 1013/2006 controls the shipment of waste within EU Member 59 
States, from third countries to the EU, from the EU to third countries and in transit intra-EU. It lays down 60 
shipment rules, depending on the origin, destination and route, the type of waste the type of treatment.  61 

1.2.4 Legislation on hazardousness classification of waste 62 

Hazardous substances and mixtures are defined as substances or mixtures fulfilling the criteria relating to 63 
physical hazards, health hazards or environmental hazards laid down in Regulation (EC) No 1272/2008 on 64 
classification, labelling and packaging of substances and mixtures (CLP Regulation).  65 

The classification of waste as hazardous or non-hazardous is regulated in Annex III of the WFD (15 properties 66 
(HP 1 to HP 15) of waste which renders it hazardous), and the classification laid down in the Annex of 67 
Commission Decision (EC) No 2000/532 on the European List of Waste.  68 

The Commission Notice 2018/C 124/01 on the classification of waste provides technical guidance on the correct 69 
interpretation of the provisions on waste classification. Although some criteria of Annex III to the WFD make 70 
reference to CLP Regulation’s hazard classes and statements, the CLP Regulation is only applicable to 71 
substances and mixtures, not to waste. 72 

1.2.5 EU Construction and Demolition Waste Management Protocol including guidelines 73 
for pre-demolition and pre-renovation audits of construction works 74 

The Commission introduced non-binding guidelines as a proposal to the industry (EC, 2024c). The ‘EU 75 
Construction & Demolition Waste Management Protocol’ (EC, 2016) and the ‘Guidelines for waste audits before 76 
demolition and renovation works of buildings’ (EC, 2018) were initially published separately. The revision of the 77 
Protocol now incorporates the revised ‘guidelines for pre-demolition audits, which also apply to all construction 78 
works (infrastructure as well as buildings) (EC, 2024c). 79 

                                                        

 
2 Landfill Directive, Article 2(e) ‘inert waste’ means waste that does not undergo any significant physical, chemical or biological 
transformations. Inert waste will not dissolve, burn or otherwise physically or chemically react, biodegrade or adversely affect other matter 
with which it comes into contact in a way likely to give rise to environmental pollution or harm human health. The total leachability and 
pollutant content of the waste and the ecotoxicity of the leachate must be insignificant, and in particular not endanger the quality of surface 
water and/or groundwater; 
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The protocol fits within the Construction 2020 strategy3, as well as the Communication on Resource Efficiency 80 
Opportunities in the Building Sector4. It's also part of the European Commission’s Circular Economy Action Plan 81 
(CEAP). Its overall aim is to enhance confidence in CDW management processes and increase trust in re-used 82 
products and recycled materials. It covers the full CDW management process, providing guidance on  83 

a. Waste identification through pre-demolition and pre-renovation audits 84 
b. Selective Demolition 85 
c. Waste logistics 86 
d. Waste processing and treatment 87 
e. Quality management (ensuring quality at all stages, this involves monitoring, documentation, 88 

certification schemes, product standards and end-of-waste criteria where applicable); 89 
f. Policy framework (recommendations for authorities on developing conducive regulations, strategies 90 

and enforcement mechanisms). 91 

Overcoming regulatory, economic, technical and social barriers requires concerted efforts and cooperation 92 
between industry, authorities and society. The Protocol emphasises shared responsibility, from identifying re-93 
use opportunities to ensuring quality recycled materials, to facilitate circularity in construction and demolition 94 
activities across the EU. 95 

Guidelines for audits before demolition of building 96 

The Guidelines provides guidance on best practices for the assessment of CDW streams prior to demolition or 97 
renovation of buildings and infrastructures. The aim of the guidance is to facilitate and maximise recovery of 98 
materials and components from demolition or renovation of buildings and infrastructures for beneficial re-use 99 
and recycling, without compromising the safety measures and practices outlined in the European Demolition 100 
Protocol. This protocol states that: 101 

— any demolition, renovation or construction project needs to be well planned and managed; 102 

— waste audits (or pre-demolition audit as defined in the European Demolition Protocol) are to be carried out 103 
before any renovation or demolition project, for any materials to be re-used or recycled, as well as for 104 
hazardous waste; 105 

— public authorities should decide upon the threshold for pre-demolition audits; 106 

— waste audits take full account of local markets for CDW and re-used and recycled materials; 107 

— a waste audit must be carried out by a qualified expert. 108 

1.2.6 REACH 109 

Regulation (EC) No 1907/2006 concerning the Registration, Evaluation, Authorisation and Restriction of 110 
Chemicals (REACH) applies to all chemicals, including those used in the construction industry. This includes 111 
construction materials such as cement, treated wood, insulation, paints, and adhesives. However, certain 112 
construction materials such as natural aggregates from mineral sources are exempted from REACH (see 113 
section 4.2.2.5). As long as the materials from CDW are in the waste regime, REACH does not apply. 114 

1.2.7 Best Available Techniques (BAT) Reference Document (BREF) 115 

The minimisation of environmental impacts of manufacturing processes for cement is addressed in the 116 
following Best Available Techniques (BAT) Reference Document (BREF) for the Production of Cement, 117 
Lime and Magnesium Oxide2 as a part of the revision of the Industrial Emission Directive (EU) No 2010/75. 118 

                                                        

 
3 Communication from the Commission to European Parliament and the Council Strategy for the sustainable competitiveness of the 
construction sector and its enterprises. COM(2012) 433; https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52012DC0433 

4 Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the 
Committee of the Region on Resource Efficiency Opportunities in the Building Sector. COM(2014) 445; https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52014DC0445  
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1.3 EU regulatory framework on End-of-Waste  119 

One of the barriers to an EU circular economy is the lack of harmonisation of End-of-Waste (EoW) criteria across 120 
Member States, which creates legal uncertainty for waste operators as well as for entities trading or using 121 
secondary raw materials. As announced in the Circular Economy Action Plan 5, the Commission introduced a 122 
mandate to assess the scope to develop further EU-wide EoW criteria for relevant waste streams to encourage 123 
recycling in the EU and promote a well-functioning internal market for secondary raw materials. The 124 
implementation of EoW criteria can contribute to a reduction of administrative and economic burdens, especially 125 
when dealing with shipment. EoW criteria for CDW will define when certain CDW ceases to be waste and can 126 
be considered and shipped as a product. EoW criteria can thus contribute to addressing the mentioned legal 127 
uncertainties for waste operators and traders within the EU. 128 

The WFD defines in Article 6(1) the general conditions that a waste material has to fulfil to cease to be waste: 129 
“Member States shall take appropriate measures to ensure that waste which has undergone a recycling or other 130 
recovery operation is considered to have ceased to be waste if it complies with the following conditions: 131 

(a) the substance or object is to be used for specific purposes; 132 
(b) a market or demand exists for such a substance or object; 133 
(c) the substance or object fulfils the technical requirements for the specific purposes and meets the existing 134 
legislation and standards applicable to products; and 135 
(d) the use of the substance or object will not lead to overall adverse environmental or human health 136 
impacts.” 137 

In 2009, the Joint Research Centre (JRC) published a methodology analysing the principles according to which 138 
the criteria should be set up and providing the related methodological framework required to determine EoW 139 
criteria (Delgado et al., 2009). This methodology was incorporated into the WFD (Article 6(2)) as follows:  140 

“The Commission shall monitor the development of national EoW criteria in Member States, and assess the need 141 
to develop Union-wide criteria on this basis. To that end, and where appropriate, the Commission shall adopt 142 
implementing acts in order to establish detailed criteria on the uniform application of the conditions laid down 143 
in paragraph 1 to certain types of waste. 144 

Those detailed criteria shall ensure a high level of protection of the environment and human health and facilitate 145 
the prudent and rational utilisation of natural resources. They shall include: 146 

(a) permissible waste input material for the recovery operation; 147 
(b) allowed treatment processes and techniques; 148 
(c) quality criteria for end-of-waste materials resulting from the recovery operation in line with the 149 
applicable product standards, including limit values for pollutants where necessary; 150 
(d) requirements for management systems to demonstrate compliance with the end-of-waste criteria, 151 
including for quality control and self-monitoring, and accreditation, where appropriate; and 152 
(e) a requirement for a statement of conformity.” 153 

A relevant point introduced in the latest amendment of the WFD is that the Commission shall take as starting 154 
point the most stringent and environmentally protective EoW criteria established in Member States: 155 

“When adopting those implementing acts, the Commission shall take account of the relevant criteria established 156 
by Member States in accordance with paragraph 3 and shall take as a starting point the most stringent 157 
and environmentally protective of those criteria”. 158 

Figure 1 shows the conceptual approach and framework conditions for the development of EoW criteria, taking 159 
into account the JRC methodology and the new condition introduced in the last amendment. 160 

                                                        

 
5  COM/2020/98: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN  
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Figure 1. Conceptual approach of the EoW mechanism, framework conditions and elements of EoW criteria 161 

 162 

EoW criteria have been already successfully laid down for iron, steel and aluminium scrap (Commission 163 
Regulation (EC) No 333/2011)), glass cullet (Commission Regulation (EU) No 1179/2012)) and copper scrap 164 
(Commission Regulation (EU) No 715/2013)). In addition, the Commission adopted Component Material Criteria 165 
(CMC)6 for waste materials that can cease to be waste pursuant to Article 19 of the Fertilising Products 166 
Regulation (EU) No 2019/10097. Furthermore, EoW criteria for plastic- and textile waste are currently under 167 
development by the JRC. 168 

1.4 Identify candidate streams 169 

1.4.1 Scoping exercise 170 

Further to the commitment to assess the scope to develop EU-wide EoW or by-product criteria for certain waste 171 
streams8, the Commission carried out a scoping exercise to identify candidate streams (Orveillon et al., 2022). 172 
The potential of 11 categories of waste and by-products for the development of EU-wide EoW was appraised 173 
by using ranking criteria such as the level of support from stakeholders to develop further EU-wide EoW criteria, 174 
evidence of demand, existence of relevant international or national product standards, and existence of national 175 
or regional EoW criteria.  176 

Figure 2 presents the results of the scoping study, grouped by category of waste. Mineral fractions of CDW 177 
were ranked as forth priority stream for the development of EoW criteria and the two CDW streams (1) 178 
‘Aggregates (from demolition waste)’ and (2) ‘Mineral wool (from demolition waste)’ were included in the priority 179 
list (highlighted in red). Annex 2 (Figure 11) presents the final ranking of the 12 streams that were scored as 180 
top candidates for the development of EoW or by-product criteria. The ranking includes another CDW stream, 181 
‘Gypsum (from demolition waste)’, but this waste stream is listed as a non-priority stream. 182 

                                                        

 
6  CMC 3 (Compost) and CMC 5 (Digestate other than fresh crop digestate) under Regulation (EU) No 2019/1009; CMC 12 (Precipitated 

phosphate salts and derivates) under the Commission Delegated Regulation (EU) No 2021/2086); CMC 13 (Thermal oxidation 
materials and derivates) under the Commission Delegated Regulation (EU) No 2021/2087; CMC 14 (Pyrolysis and gasification 
materials) under the Commission Delegated Regulation (EU) No 2021/2088; CMC 15 (Recovered high purity materials) under the 
Commission Delegated Regulation (EU) No 2022/1171. 

7  Regulation (EU) No 2019/1009: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R1009-20230316#M2-2 
8  COM No 2020/98 final: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN  
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Figure 2. List of priority streams grouped per category, and ranked based on their overall potential, according to the 183 
scoring system (Orveillon et al., 2022) 184 

 185 

1.4.2 Background data collection for future EU EoW criteria of CDW 186 

Apart from the JRC scoping study, DG GROW launched a study in 2023 to collect background data for the future 187 
development of EoW criteria for ten different CDW streams (TAUW, 2024). The objective of the project was to 188 
collect and analyse data and background information on these CDW streams. 15 parameters such as evidence 189 
of demand, intra- and extra EU shipment, expected environmental and human health impacts and estimates in 190 
market evolution were analysed as part of a stakeholder consultation. The data and information collected was 191 
then used to propose a list of high, average and low potential CDW streams:.  192 

— The higher potential CDW streams (those within the third tertile of all CDW streams) were aggregates, 193 
concrete, fired clay bricks and gypsum9 in alphabetical order. 194 

— The CDW streams with average potential (those within the second tertile) were asphalt, inert insulation, 195 
plastic foam insulation, rigid plastics and wood in alphabetical order. 196 

— The lower potential CDW stream (that within the first tertile) was building products for reuse. 197 

1.5 Timeline and objectives of the written stakeholder consultation 198 

As a subsequent step after the scoping study and the priority list defined especially for CDW, the Commission 199 
announced a new line of work on the development of technical proposals for EoW criteria for mineral 200 
construction and demolition waste. A stakeholder kick-off meeting to be held on 26 September 2024 201 
constitutes the start of this project.  202 

According to the envisaged timeline, the JRC plans to finalise the technical proposals by end of Q2/2026. The 203 
process towards the potential adoption of an implementing act (handled by DG ENV) will follow after the 204 
submission of the JRC proposals..  205 

The development of technical proposals is data-driven and is supported by written stakeholder 206 
consultations, with the aim of gathering relevant data and information on CDW in a first phase and feedback 207 
on the proposed EoW criteria at a later stage.  208 

The first written stakeholder consultation will be opened after this stakeholder kick-off meeting. The 209 
consultation consists of an EU Survey with a total of 39 questions, targeted to different types of organisations. 210 
Through the questionnaire the JRC aims at: 211 

— gathering feedback on the consolidated scope and criteria presented in this document; 212 

                                                        

 
9  The sensitivity analysis reveals, that gypsum is more pronounced to changes in the ranking compared to the other ‘high potential CDW 

streams’ 
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— validating available information on CDW management, e.g. practices for collection, sorting, re-use and 213 
recycling and re-conversion; 214 

— gathering additional data and information to support the development of technical proposals for EoW 215 
criteria for CDW. 216 

1.6 Structure of the document 217 

This document is structured as follows:  218 

— Section 2 provides a brief overview on mineral raw materials and the construction material value chain and 219 
includes relevant definitions. 220 

— Section 3 contains relevant background information on CDW, including definitions, CDW generation in the 221 
EU and an overview of the CDW management chain.  222 

— Section 4 is focused on the four conditions to be fulfilled for EoW status, complemented by a mapping of 223 
existing EoW criteria in Member States and other existing EoW guidelines. 224 

— Section 5 presents the consolidated scope for the development of EoW criteria and some preliminary 225 
proposals for EoW criteria.  226 

  227 
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2 Background information on mineral construction materials 228 

This section provides a brief overview on raw materials that are used for the production, but also on the 229 
production process, of man-made mineral construction materials. Furthermore, this section elaborates briefly 230 
about the market, use and transboundary trade flows of the man-made construction materials (based on 231 
available data). The construction materials considered correspond with the CDW materials under scope for 232 
developing EoW-criteria (see Section 5.1), namely aggregates, concrete, fired clay bricks as well as tiles and 233 
ceramics. 234 

2.1 Mineral raw materials 235 

The raw materials for the production of mineral construction materials can be subdivided into naturally 236 
occurring raw materials, manufactured aggregates and recycled aggregates (RA). Naturally occurring mineral 237 
raw materials are for example clay, sand, stones, gravel, limestone/chalk (calcium carbonate or dolomite), 238 
gypsum (hydrated calcium sulphate), quartz (silica), clay, loam, silica or iron ore. Manufactured aggregates may 239 
include output from the iron and steel industry such as blast furnace- and steel slags. Recycled aggregates 240 
recovered from CDW will be further described in detail in section 3.3.4. 241 

2.2 Construction materials and their market and (transboundary) trade flows  242 

2.2.1 Aggregates 243 

According to (CEN, 2024) (CEN/TC 154) aggregates are defined as granular material used in construction. 244 
Aggregates may be natural, manufactured or recycled. Natural aggregates are produced from mineral deposits, 245 
manufactured aggregates from industrial thermal or other processes (e.g. slags) and recycled aggregates from 246 
former construction material (e.g. concrete). The processes involved to produce aggregates are usually crushing, 247 
screening for different particle sizes (sand, gravel, rock) and in some cases washing to remove impurities or 248 
contaminants. Aggregates are the basis for many applications that are either unbound (e.g. armour stones, 249 
railway ballast, road pavement, fillings) or bound (concrete and asphalt) (Figure 3). 250 

Aggregates Europe (UEPG, 2022b) published data showing that in 2021 in the EU-27, UK and EFTA, the demand 251 
for aggregates was 3.14 billion tonnes (= 6 tonnes per capita and year). With its share of 45 % of all aggregates, 252 
crushed rock constitutes the largest portion, followed by sand & gravel with about 40 %. With about 9 %, the 253 
share of recycled aggregates on the annual total aggregates demand is low. A small share of aggregates are 254 
produced from marine sources or manufacturing. Figure 3 offers a detailed insight into the intermediate and 255 
end use of aggregates. Two-third of final use of aggregates accounts for buildings, and the other one-third is 256 
used for transport infrastructure such as roads, railways but also harbours and bridges (UEPG, 2021). 257 
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Figure 3. Overview on aggregates and their intermediate use and end use (UEPG, 2021) 258 

 259 

2.2.2 Cement 260 

In a first step, raw materials such as calcium carbonate and clay, shale, silica sand, bauxite and iron ore are 261 
crushed and grinded into a fine powder. After preheating and pre-calcination, the raw materials are sent to a 262 
kiln with a processing temperature of up to 2,000°C to ensure material temperatures of up to 1,450°C. This 263 
temperature causes the material to fuse and form small, marble-sized balls known as clinker. Once cooled, 264 
gypsum is added to the grounded clinker to produce ordinary Portland cement, ready for use in construction 265 
(Cembureau, 2021). 266 

In the EU-27, around 180 million tonnes of cement were produced and 170 million tonnes of cement were 267 
consumed in 2021 (Cembureau, 2024). The remaining 10 million tonnes are exported. 268 

2.2.3 Concrete 269 

The main ingredients of concrete are aggregates such as sand and gravel with different particle size, cement, 270 
and water. Additional materials, such as admixtures and additives, may also be included to enhance specific 271 
properties of the concrete. The ingredients are then mixed to ensure that the materials are thoroughly combined 272 
to form a homogenous mixture. Mixing time and method are critical to achieving the desired consistency and 273 
strength of the concrete. As highlighted in Figure 3, concrete represents with 45 % one of the main intermediate 274 
uses of aggregates. The aggregates are used for various concrete application such as architectural concrete 275 
products, precast concrete, or ready mixed concrete. 276 

Considering around 15 % of cement per kg of concrete and an annual use of 170 million tonnes of cement a 277 
total of around 1,100 million tonnes of concrete are produced in the EU-27.  278 

Concrete is a locally produced material and according to (MPA, 2020), the average delivery distance for all types 279 
of concrete is about 30 km. For ready-mixed concrete, the average transport distance is less than 10 km, which 280 
is significantly shorter than the transport distance for precast concrete or blocks, exceeding 100 km. 281 

2.2.4 Bricks and tiles 282 

Clay from natural deposits is crushed, grinded and screened to achieve the desired particle size and consistency. 283 
The prepared clay is mixed with water to create a plastic clay mixture, which is then shaped into individual 284 
bricks or tiles using a moulding process. Drying removes excess moisture and allows the bricks and tiles to 285 
achieve the necessary strength and reduce the risk of cracking during the high temperatures in a kiln. During 286 
firing the bricks and tiles are hardened and transformed to a durable product. During the firing process, the clay 287 
undergoes chemical and physical changes, resulting in the formation of a strong ceramic material (TPE, 2024).  288 
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For the EU, no numbers are available on the volume of produced bricks and tile industry, but according to (TPE, 289 
2024), the generated production value is around €5.5 billion in Europe. 290 

Due to the relatively high unit transport costs, for both the raw materials from their source and finished products 291 
to consumers, the market for bricks, blocks and roof tiles is mostly regional. Bricks and roof tiles with high 292 
weight and low price have local or regional markets (GROW, 2014). With regard to transboundary shipment, 293 
(CEPS, 2014) shows, that 80 % of bricks and roof tiles are not further transported than 200 km away from their 294 
production sites. Eurostat data show trade both inside and outside the EU, whereas intra-EU trade accounts for 295 
almost 85% of the total trade value in 2016 (GROW, 2018).. 296 

2.2.5 Ceramics 297 

The main raw materials used in ceramics production are clay, silica, quartz, feldspar, and various other minerals 298 
and additives. The ingredients are processed to achieve the desired particle size, consistency, and chemical 299 
composition. The prepared raw materials are then shaped into the desired shape and are dried to remove excess 300 
moisture. Many ceramic products are glazed to provide a decorative and protective surface. The dried and glazed 301 
ceramic products are fired in kilns at high temperatures. This firing process causes the raw materials to undergo 302 
chemical and physical changes, resulting in the formation of a hard and durable ceramic material.  303 

Ceramics are often used as wall & floor tiles (31 %), bricks & roof tiles (20 %), and refractories (17 %). In 304 
comparison a small portion is used for table & ornamental ware (7 %) and sanitary ware (6 %) (Jaganmohan, 305 
2024). For the EU, no numbers are available on the volume of produced ceramics, but the ceramics sector 306 
accounts for €27.8 billion in production value (EC, 2024b). In comparison to clay bricks and clay rooftop tiles, 307 
tableware and tiles are traded over long distances. Around 30 % of is exported outside the EU (Cerame-Unie, 308 
2024).  309 
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3 Background information on mineral construction and demolition waste 310 

This section provides in-depth background information on construction and demolition waste, their sources, 311 
composition and suitability for re-use or recycling. The different phases of the waste value chain, with the 312 
relevant definitions, are presented. Key aspects related to intra-EU shipping and exports of CDW are also briefly 313 
introduced.  314 

3.1 Source 315 

The two sources of CDW are buildings and other infrastructure. CDW from these two sources arises during 316 
construction, maintenance, renovation, refurbishment, and demolition. Examples for the two sources of CDW 317 
are presented in the following (non-exhaustive list): 318 

— Buildings: residential-, commercial-, and industrial buildings, schools, hospitals as well as associated 319 
underground structures such as foundations, basements, and underground car parks. 320 

— Infrastructure:  321 

 above ground infrastructure such as roads, bridges, (air-)ports, energy supply infrastructure (e.g. wind 322 
turbines, dams). 323 

 underground infrastructure for the transport of people and goods (e.g. tunnels) and to transport and 324 
dispose materials (e.g. pipes, channels and pipelines) as well as structures for their maintenance (e.g. 325 
manholes). 326 

3.2 Generation 327 

According to EUROSTAT, CDW accounts for more than one third (37.5 %) of the total waste generated in the 328 
EU-27 (800 Mt out of a total of 2 135 Mt per year; (Eurostat, 2023)). According to (Damgaard et al., 2022), 329 
the generation of CDW in the EU in 2018 amounted to 848 Mt when including soil, track ballast, dredging 330 
spoils, and asphalt (Table 1). Considering only the mineral waste from CDW, 305 Mt are generated annually. 331 
When excluding soil, or other waste materials from the total CDW generation, such as track ballast, dredging 332 
spoils, and asphalt, the information in the literature differs significantly. The quantity ranges from 276 Mt 333 
(Damgaard et al., 2022) to 461 Mt (GROW, 2016) (Table 1).  334 

Table 1. Construction and demolition waste generation in the EU (Mt per year) 335 

Reference Volume (Mt)  Year Additional information 

(Eurostat, 2023) 800 Mt EU-27 2020 Total CDW generation; CDW represents 37.5 % of 
total waste generation of 2 135 Mt per year 

(Damgaard et 
al., 2022) 

848 Mt10 EU-27 2018 Total CDW generation including soil, track ballast, 
dredging spoils, and asphalt 

(Eurostat, 2023) 305 Mt EU-27 2020 Mineral waste from construction and demolition 
(hazardous and non-hazardous) 

(Damgaard et 
al., 2022) 

276 Mt EU-27 2018 Total CDW excluding soil, track ballast, dredging 
spoils, and asphalt 

(EEA, 2020) 374 Mt EU-28 2016 Total CDW excluding excavated soil 

(GROW, 2016) 461 Mt EU-28 2016 Total CDW excluding excavated material 

                                                        

 
10 Data source: comprising Eurostat sources, techno-scientific literature, and country-specific data obtained via stakeholders and 
environment agencies 
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(Cristóbal García et al., 2024b) provide a detailed breakdown of the CDW material fraction composition at the 336 
EU level based on the data provided by (Damgaard et al., 2022). When excluding excavated soil waste, the 337 
largest material fraction on average in CDW is the mineral fraction (77 %). It consists mainly of concrete 338 
(24.0 %) and bricks (5 %), followed by tiles and ceramics (1.2 %) and mixes thereof (46.9 %). Other fractions 339 
such as gypsum or glass account for only a small proportion of the CDW (see Annex 1, Table 13). 340 

The data reported to EU or national authorities from which the EU average is reported is highly affected by 341 
the demolition, separation and management practices applied by the Member States. A consequence is, that 342 
almost 50 % of the mineral fraction material is reported as mixed (see Annex 3, Table 13). This implies, that 343 
in 2020 in total about 132 million tonnes of mixed mineral waste were generated in the EU-27. 344 
Demolition is responsible for 83 % of this material flow, while renovation is responsible for 17 % (Damgaard 345 
et al., 2022). Figure 4 highlights that this mixed mineral waste from demolition activities predominantly 346 
consists of concrete, other construction minerals and bricks. Waste from renovation activities predominantly 347 
consists of ceramics and glass, and less of concrete or bricks. 348 

The volume of this mixed mineral waste fraction is staggering and growing. (Damgaard et al., 2022) calculated 349 
projections until 2050 and assumed that the waste generated through demolition and renovation activities will 350 
increase to 326 million tonnes of CDW per year in the EU-27. With regard to the composition, there are no 351 
major changes expected compared to 2020, with concrete, other construction minerals and bricks as dominating 352 
materials from demolition waste. 353 

 354 
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Figure 4. Material Flow Analysis showing the total material mass grouped by material fraction [kt] in 2020 for EU-27 (Damgaard et al., 2022). 355 

 356 
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3.3 Management of mineral CDW 357 

The recycling value chain includes a series of steps, from demolition, separate collection / source separation on 358 
site, to sorting, up to recycling and re-conversion to construction materials for new buildings or infrastructure. 359 
Furthermore, it is also possible to directly re-use parts of buildings or infrastructure (which have not become 360 
waste) or prepare certain CDW parts for re-use (after they have become waste). In the following sections, the 361 
different phases and the key aspects are qualitatively described. Emphasis is given to the mineral CDW 362 
fractions. A summary of management options reported in the literature for the different mineral CDW fractions 363 
is presented in Annex 4 (Table 14). 364 

3.3.1 Separate collection and selective demolition 365 

As per the definition in Article 3(11) of the WFD, ‘Separate collection’ means the collection where a waste stream 366 
is kept separately by type and nature so as to facilitate a specific treatment. 367 

Especially with regard to CDW Article 11(1) of the WFD defines, that ‘Member States shall take measures to 368 
promote selective demolition in order to enable removal and safe handling of hazardous substances and 369 
facilitate re-use and high-quality recycling by selective removal of materials, and to ensure the establishment 370 
of sorting systems for construction and demolition waste at least for wood, mineral fractions (concrete, bricks, 371 
tiles and ceramics, stones), metal, glass, plastic and plaster.’ 372 

According to the ’EU Construction & Demolition Waste Management Protocol including guidelines for pre-373 
demolition and pre-renovation audits of construction works’ (EC, 2024c), the better the mineral CDW is 374 
separated at source, the more effective re-use and recycling will be and the higher the quality of recycled 375 
aggregates and materials. When not separated at source, CDW can contain unwanted and hazardous 376 
substances and materials (e.g. solvents and asbestos) that can pose particular risks to the environment, human 377 
health and/or impede recycling (see also section 4.3). 378 

According to the ’EU Construction & Demolition Waste Management Protocol’ (EC, 2024c) source separation 379 
involves the following types of operation: 380 

— hazardous waste separation; 381 

— deconstruction (dismantling including separation of side streams and fixation materials); 382 

— separation of fixation materials; 383 

— structural or mechanical demolition. 384 

Most Member States apply source separation of hazardous materials and a limited number of Member States 385 
have implemented source separation obligations for other materials (Deloitte, 2017). The on-site separation 386 
can encourage on-site re-use. It also facilitates the distinction of different treatment solutions according to 387 
each material, which may improve recycling. Figure 5 presents the Member States that have introduced in 388 
national/regional legislation the obligation of sorting and separate collection on-site or at a sorting facility. 389 
Figure 6 presents the Member States that have introduced separate collections obligations for specific 390 
materials. There is a variety to material types that are included in the separation at source obligations by each 391 
Member State. For instance, in Sweden there is a statutory obligation to separate on-site at least six distinct 392 
material types such as wood, gypsum, glass, mineral materials (such as concrete, tiles, ceramics, and stone), 393 
metals, and plastics. These will be segregated and transported for further treatment separately from other 394 
waste streams, according to the Swedish Waste Ordinance (2020:614). 395 
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Figure 5. Member States with a national/regional sorting obligation (Deloitte, 2017) 396 

 397 

Figure 6. Member States with a national/regional separate collection obligation for specific materials (Deloitte, 2017) 398 

 399 

3.3.2 Re-use and preparation for re-use 400 

As per the definition in Article 3(13) of the WFD, ‘Re-use’ means any operation by which products or components 401 
that are not waste are used again for the same purpose for which they were conceived.  402 

As per the definition in Article 3(16) of the WFD, ‘Preparing for re-use’ means checking, cleaning or repairing 403 
recovery operations, by which products or components of products that have become waste are prepared so 404 
that they can be re-used without any other pre-processing. 405 

Re-using building materials at the end of life of built structures results in higher preserved value of materials, 406 
and at the same time waste reduction. For demolition, the process is usually that the project is mapped for 407 
what material is available, and the demolishing starts with dismantling all the materials and products that can 408 
be re-used. These can be e.g., doors and windows, all kinds of interior elements, panels, bricks, beams, and even 409 
whole elements of buildings. However, re-using building elements and materials from demolished buildings 410 
must fulfil certain technical requirements. The eligibility of a construction product is generally indicated by the 411 
CE mark inside the EU if the construction product falls within the scope of the harmonized product standard or 412 
has a European Technical Assessment (ETA) (see section 4.2.2). Materials usually re-used are fittings (e.g. doors, 413 
windows), tiles, bricks and steel structures/elements. 414 

Considering the mineral fraction of CDW, tiles and bricks have the highest potential for re-use. According to 415 
(Iacovidou & Purnell, 2016), clay bricks bonded with cement mortar cannot be re-used with the application of 416 
current processes, while those bonded with lime mortar have a high re-use potential (>50 %). However, there 417 
have been examples of innovative technologies that can overcome the barrier of cement mortars and 418 
succeeding to clean the bricks in preparation for re-use (Svedmyr et al., 2024). When cleaned, the brick can be 419 
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re-used for the same purpose, even for load bearing purposes. If a brick is not fit for load bearing purposes any 420 
more, it can still be re-used, for non-load-bearing uses such as pavement, cladding or aesthetic purposes.  421 

Based on a literature review, (Cristóbal García et al., 2024a) indicate that only precast concrete can be re-used, 422 
provided that it has been handled appropriately during the dismantling/demolition phase of a structure, while 423 
any other source of concrete results in material that cannot be re-used as is but must be treated through 424 
appropriate recycling techniques. For ceramics and tiles, there is a distinction between roof and floor tiles. Roof 425 
tiles generally have a higher re-use potential (>50 % according to (Iacovidou & Purnell, 2016)), while ceramic 426 
floor tiles have a lower re-use potential. 427 

3.3.3 Sorting 428 

Typically, a preliminary sorting of CDW happens on-site, especially in the case of obligatory source separation 429 
as discussed in the previous section (see Figure 5 and Figure 6). Further sorting for recycling purposes might 430 
happen also at a later stage, when the collected CDW reaches a dedicated recycling facility. In the case of 431 
mineral CDW the processes of sorting and recycling might not be as clearly distinguished as in other materials 432 
(e.g. plastics, metals), especially when the recycled aggregates do not have high quality requirements for its 433 
end use. However, the most common practice is to separate non-mineral fractions on site. Transportation of 434 
mixed fractions to a recycling facility for sorting and recycling is often un-economical and environmentally 435 
disadvantageous due to the sheer quantity of the mineral CDW fraction that would need to be transported – 436 
often with non-zero emission transportation – for medium/long distances, depending on the location of the 437 
demolition site. Mobile units typically consume diesel, while fixed sorting plants are usually electrified (Pacheco 438 
et al., 2023).  439 

For sorting on-site, typically mobile units are used. Mobile sorting units are temporarily installed in the 440 
construction and/or demolition site and are equipped with some basic equipment, usually a single crusher and 441 
single sieving equipment. Thus, mobile units are usually not as effective and precise at sorting as stationary 442 
plants. However, since mobile plants process waste coming from a single site, the quality of recycled aggregates 443 
may be controlled better and high-quality recycled aggregates may be produced (Dhir & Paine, 2007).  444 

The level of sorting in dedicated recycling facilities is usually much higher since a combination of traditional 445 
and advanced sorting techniques can be used in the incoming mineral CDW fraction. In mechanical sorting, 446 
equipment such as conveyors, screens, multi-level diameter and magnets are used to separate different types 447 
of materials. Increasingly, new technologies are starting to be deployed for the separation of construction waste, 448 
such as robotic equipment (Wahlström et al., 2020). For a summary of the different actions taking place in the 449 
production of recycled aggregates, see Figure 7. 450 

3.3.4 Recycling 451 

A material classified as waste can only cease to be waste after it has undergone and concluded a recycling 452 
process, given it fulfils the requirements in Article 6(1) of the WFD. 453 

As per the definition in Article 3(17) of the WFD, ‘Recycling‘ means any recovery operation by which waste 454 
materials are reprocessed into products, materials or substances whether for the original or other purposes. It 455 
includes the reprocessing of organic material but does not include energy recovery and the reprocessing into 456 
materials that are to be used as fuels or for backfilling operations. 457 

The recycling process to obtain recycled aggregates can vary according to the anticipated quality and end-use 458 
of the RA. There is a variety of techniques that can be used commercially today in facilities across the EU, but 459 
a typical process of conventional recycling of CDW includes the following (Pacheco et al., 2023): 460 

— CDW is preliminarily sorted at the construction site using conventional equipment and is then sent to a 461 
CDW management plant, or treated on-site (in case of mono-material streams); 462 

— The CDW recycling facility receives and stores the CDW according to composition (e.g. unsorted/mixed CDW, 463 
concrete waste, ceramics, plastics, wood, metals, and asbestos); 464 

— The CDW intended for the production of RA, which is either composed of concrete waste or of mixed CDW 465 
after removal of contaminants (therefore, composed mostly of concrete and masonry waste), is sent to the 466 
production line; 467 

— At entry of the production line, preliminary screening by size removes soils and other smaller elements and 468 
magnetic separators are used to remove metals; 469 
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— Subsequently, the CDW is crushed, sieved, undergoes additional magnetic separation stages and 470 
lightweight materials (such as paper and plastics) are removed, typically with air sifters. Manual separation 471 
is usually carried out to remove other contaminants, such as wood and glass; 472 

— A final sieving stage is carried out and recycled aggregates are sent to stockpiles ready for sale and in 473 
conformity with a declared grading. Some types of recycled aggregates (e.g. those intended for backfilling) 474 
may not be sieved. 475 

— Preferably, the storage of recycled aggregates should be sheltered to minimize their water content. 476 

An overview of the characteristics of the most common recycling technologies is presented in Table 2.  477 

Table 2. Summary of technical characteristics of common recycling systems for mineral CDW (C. Zhang et al., 2022) 478 

Features Wet 
process 

Stationary/ 
semi-mobile 
advanced 
dry recovery 

Mobile 
advanced 
dry 
recovery 

Heating air 
classification 
system 

Smart 
crushing 
system 

Transportability  - - + + + 
Producing recycled clean gravel + + + + + 
Producing recycled clean sand - - - + + 
Producing recycled cementitious 
material 

- - - + + 

Generating by-product: sieve sand + + + - + 
Generating waste: sludge + -  - - 
Energy source Electricity Diesel, 

Electricity 
Diesel, 

Electricity 
Diesel Electricity 

Capacity 150 t/h 130 t/h 50 t/h 3 t/h 20 t/h 

In Figure 7, the process of recycling aggregates from concrete is illustrated step-by-step from the moment the 479 
sorted fraction of mineral CDW (in this case concrete debris) enters the conveyor belt of the plant.   480 

Figure 7. Process steps for aggregates recycling from concrete waste (Gühlstorf & Dörner Kies, 2023) 481 

 482 

A list of the available recycling technologies (TRL>5) that are relevant and applied in CDW recycling is presented 483 
in Table 3. 484 
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Table 3. Processing technologies for advanced recovery of CDW (Cinderela, 2021) 485 
 486 

 487 
 488 
 489 
 490 
 491 
 492 
 493 
 494 
 495 
 496 
 497 
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Drying and 
Thermal 
Activation 
Technologies 

Rotary dryers They consist of slightly inclined rotating cylinders into which hot air is injected and circulated through the 
moving cylinder 

Any type of 
aggregate. 

Fluidized bed 
dryers 

The HAS (Heating Air System) technology consists of a vertical cylinder fed from the top in such a way that 
the particles pass through the cylinder by gravity. The burner, which reaches temperatures of up to 700 °C, is 
located in the central part of the cylinder. The novelty of the HAS technology is the incorporation of a grid that 
hinders the passage of the particles, increasing the residence time and the interaction with the heated air in 
the fluidized bed. 

Any type of fine 
aggregate. 

HAS technology Spouted bed technologies consist in very high efficiency gas-solid contact systems (greater than 90 % 
efficiency) that achieves optimized conditions for the transfer of mass and energy with the aim of drying fine 
and ultrafine mineral fractions. 

Any type of fine 
aggregate. 

Spouted bed 
technologies 

Spouted bed technologies consist in very high efficiency gas-solid contact systems (greater than 90 % 
efficiency) that achieves optimized conditions for the transfer of mass and energy with the aim of drying fine 
and ultrafine mineral fractions. 

Any type of fine 
aggregate. 

Transformation 
technologies 

Milling 
technology 

Particle size reduction employing mechanical comminution processes using bar or ball mills. Any type of dry 
aggregate. 

Digital 
technologies 

BIM-based 
technologies 

Technologies based on Building Information Modelling (BIM) oriented to improve pre-demolition audits, plan 
selective demolition and improve the management of generated waste. 

All waste streams 

Traceability 
technologies 
Digital 

Digital tools for the traceability of resources throughout the entire value chain. All waste streams 

Quality analysis 
technologies 

Use of optical sensors combined with Deep Learning for the automatic identification of mineral resource 
typologies and quality analysis. 

All waste streams 

 498 
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Depending on the final output of each of the various recycling processes, there is a variety of potential recycled 499 
aggregates that can be obtained for different uses according to quality requirements and specifications. In the 500 
scope of this study, assessing the EoW status of mineral CDW the recycled aggregates fractions of relevance 501 
are the following: 502 

— Recycled Concrete Aggregates (RCA): recycled aggregates composed mostly of concrete (>80 %) from CDW; 503 

— Recycled Mixed Aggregates (RMA): recycled aggregates composed of concrete and brick/ceramic from CDW; 504 

— Recycled Brick/Ceramic Aggregates (RBA): recycled aggregates obtained by processing predominantly 505 
ceramic type material from CDW. 506 

Depending on the country and the local regulations, the recycled aggregates are classified according to different 507 
parameters (Cinderela, 2021): 508 

a) According to weight: 509 

Recycled aggregates can be classified based on their particle density: 510 

— Normal weight aggregates: aggregate with a particle density not less than 2,000 kg/m3 (in some case 1,700 511 
or even 1,500 kg/m3) and not more than 3,000 kg/m3; 512 

— Light weight aggregates: aggregate with a particle density less than 2,000 kg/m3 (in some cases 1,700 or 513 
1,500 kg/m3). 514 

b) According to size: 515 

The Particle Size Distribution (PSD) is expressed as mass percentages passing through a specified set of sieves. 516 
The recycled aggregates can be classified as a function of the sizes of the lower (d) and upper (D) sieves, 517 
expressed as d/D (size range depending on the country): 518 

— Coarse recycled aggregates: designation given to the aggregate sizes with d equal to or greater than 2 mm 519 
and D equal to or greater than 4 mm; 520 

— Fine recycled aggregates: designation given to the aggregate sizes with D equal to or less than 4 mm; 521 

— All-in aggregate: aggregates composed of a mixture of fine and coarse aggregates with a continuous PSD; 522 

— Fines: particle size fraction of an aggregate which passes the 0.063 mm sieve; 523 

— Ballast (in some countries): designation given to the coarser aggregate sizes with d equal to or greater than 524 
40 mm and D equal to or greater than 150 mm. 525 

c) According to the composition: 526 

Recycled aggregates are classified according to their physical composition based on the weight percentage of 527 
each of the components that make it up, in accordance with the EN 933-11 (2009) standard as presented in 528 
Table 6. 529 

Table 4. Classification of recycled aggregates according to their physical composition  530 

Component Description 
Rc Concrete, concrete products, mortar 

Concrete masonry units 
Ru Unprocessed aggregates, natural stone 

Hydraulically bound aggregate 
Rb Clay masonry units (i.e., bricks and shingles) 

Calcium silicate masonry units 
Non-floating aerated concrete 

Rg Glass 
Ra Bituminous materials 
X Others: cohesive (i.e., clay and sand) 

Various: metals (ferrous and non-ferrous), non-floating wood, plastic and rubber 
Gypsum plaster 

FL Floating Particles 
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3.3.5 Backfilling 531 

Backfilling is defined in Art. 3(17a) of the WFD as ‘any recovery operation where suitable non- hazardous waste 532 
is used for purposes of reclamation in excavated areas or for engineering purposes in landscaping. Waste used 533 
for backfilling must substitute non-waste materials, be suitable for the aforementioned purposes, and be limited 534 
to the amount strictly necessary to achieve those purposes‘. 535 

3.3.6 Re-conversion 536 

The use of recycled aggregates in useful applications, thus fulfilling the WFD definition of recycling, can be 537 
categorised into bound and unbound application (Cinderela, 2021). Exemplary applications are:  538 

Bound applications: 539 

— Structural concrete 540 

o ready-mix concrete 541 

o precast concrete elements: blocks, pavements, barriers, pipes, etc. 542 

o concrete caissons for docks 543 

o non-structural concrete: 544 

 levelling concrete 545 

 infill concrete 546 

— Concrete for roads and flooring: 547 

o concrete for pavements 548 

o vibrated concrete 549 

— Cement treated material for foundation courses: gravel-cement (slag-cement). 550 

— Bituminous mixtures (hot, warm and cold) for the execution of roads surface courses, bicycle paths and 551 
pedestrian paths. 552 

— Capping layers 553 

— Masonry products 554 

— Supplementary cementitious materials 555 

— Filler for the manufacture of cement-based products 556 

Unbound applications: 557 

— Engineering embankments 558 

— Surface courses: wearing and binder courses for roads 559 

— Foundation courses: base course and sub-base course for roads, pedestrian paths and cycle paths 560 

— Subgrade courses 561 

— Uncapped pavement or shoulder sublayers 562 

— Engineering embankments associated with road infrastructure or for uncovered shoulders 563 

The different end-use applications of recycled aggregates are also determined by the obtained level of quality 564 
at the end of the recycling process. Generally, recycled aggregates for use in bound applications for structural 565 
purposes require the highest quality available, while unbound application may lay in the border of 566 
recycling/backfilling, meaning that the expected recycled aggregates quality in not critical for the application (C. 567 
Zhang et al., 2020). 568 

In terms of recycling concrete and using back the recycled aggregates into concrete, which is considered a high 569 
quality recycling application, there are several hindering factors that need to be considered (Pacheco et al., 570 
2023): 571 
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— The incorporation of recycled aggregates may not be justifiable due to environmental and technical issues, 572 
since the production of concrete with recycled aggregates may be associated with larger environmental 573 
impacts and cost than the production with natural aggregates. 574 

— The production of recycled aggregates for road construction and backfilling has smaller environmental 575 
impact than the production of recycled aggregates for concrete, due to less sieving and sorting stages 576 
needed to produce recycled aggregates for less demanding applications than those needed for the 577 
production of recycled aggregates that are fit for concrete. 578 

— The production of high-quality recycled aggregates cannot be made without producing other recycled 579 
aggregates (e.g. fine recycled aggregates and recycled aggregates produced with significant portions of 580 
masonry waste) since the composition and processing of CDW mean that such materials will always be 581 
generated.  582 
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4 Conditions for End-of-Waste  583 

As mentioned in Section 1.3, the main conditions to fulfil for End-of-Waste are:  584 

“(a) the substance or object is to be used for specific purposes; 585 
(b) a market or demand exists for such a substance or object; 586 
(c) the substance or object fulfils the technical requirements for the specific purposes and meets the 587 
existing legislation and standards applicable to products; and 588 
(d) the use of the substance or object will not lead to overall adverse environmental or human health 589 
impacts.” 590 

Besides the Commission shall take as a starting point the most stringent and environmentally protective EoW 591 
criteria established in Member States. 592 

The following sections provide an overview of market and demand as well as common applications for 593 
recovered CDW. Technical requirements, standards and legislative aspects are introduced. Environmental and 594 
human health impacts related to the use of recovered CDW are discussed. Finally, a first brief benchmarking of 595 
EoW criteria in Member States is presented. 596 

4.1 Market, demand and common applications  597 

Article 6(1) of the WFD defines that “(a) the substance or object is to be used for specific purposes; and (b) a 598 
market or demand exists for such a substance or object. “ 599 

According to Eurostat (env_wastrt) the overall recovery rate for CDW materials can vary significantly for the 600 
different CDW materials and for Member States. Concrete, bricks, ceramics and tiles have currently the highest 601 
recovery rates with an average of 89 % (recycling and backfilling) for the EU in 2020 (Cristóbal García et al., 602 
2024b) (see Table 5). Significant lesser recovery rates are observed for insulation materials, gypsum or glass, 603 
where 70 to 98 % is landfilled.  604 

Table 5. Overview of the current treatment pathways for selected CDW materials in the EU (rounded values, expressed in percent) 605 

Material fraction Preparing 
for re-use Recycling Backfilling Incineration Landfilling 

Concrete 0  79  10  0  11  

Bricks 0  79  10  0  11  

Ceramics and tiles 0  79  10  0  11  

Insulation material 0  2  0  0  98  

Gypsum 0  10  0  0  90  

Glass 0  6  24  0  70  

Track ballast N/A N/A N/A N/A N/A 

Even though concrete, bricks and ceramics and tiles are recovered to a great extent, from all aggregates 606 
produced in the EU-27 in the year of 2019, recycled and re-used aggregates account for only 8.2 % (UEPG, 607 
2021) (see Figure 8). (UEPG, 2021) further estimate that it would be realistic to incorporate 10–20 % of 608 
recycled aggregates in current structural concrete production, hereby substituting natural aggregates. 609 

(ANEFA, 2022) predicts, that even in an optimal recycling scenario, 85 % of the aggregates consumed will still 610 
need to be extracted from natural resources. Exemplary, Belgium recovered 97 % of CDW in 2018, but this 611 
would have only covered less than 30 % of their aggregates demand in 2020. 612 
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Figure 8. Sankey Diagram on the aggregates flow for the EU (ANEFA, 2022)  613 

 614 

4.2 Technical requirements, standards and legislation 615 

Article 6(1)(c) of the WFD defines that ‘the substance or object fulfils the technical requirements for the specific 616 
purposes and meets the existing legislation and standards applicable to products’. The following sections give 617 
an overview on technical requirements, standards and product legislation. 618 

4.2.1 Technical requirements and standards 619 

The following Table 6 gives an overview on national and EU standards that specify the properties of concrete 620 
and aggregates obtained by processing natural, manufactured or recycled materials. These standards also 621 
define tests on aggregates and characterisation of waste in general. 622 

Table 6. Overview of national and EU standards for natural, manufactured and recycled construction materials (non-623 
exhaustive list) 624 

Standard Content 
AT OENORM B 4710-1:2018, 
concrete standard 

Existing standard has been adapted for the application of recycled 
aggregates in concrete formulations 

CEN/TC 154  
(SC1 to SC6 and WG 1 to 
WG13) 

Aggregates. Standardization in the field of natural, recycled and 
manufactured aggregates, by specifying aggregate performance 
characteristics, sampling and methods of test. 

EN 206 (1 to 9)11 Concrete 

EN 932 (1 to 6) Tests for general properties of aggregates  

EN 933 (1 to 9) Tests for geometrical properties of aggregates  

EN 1097 (1 to 8) Tests for mechanical and physical properties of aggregates 

EN 12457-4:2004 Characterisation of waste - Leaching - Compliance test for leaching of 
granular waste materials and sludges - Part 4: One stage batch test at a 
liquid to solid ratio of 10 l/kg for materials with particle size below 10 mm 
(without or with size reduction). 

EN 12620:2002+A1:2008 Aggregates for concrete12 

EN 13043:2002/AC:2004 Aggregates for bituminous mixtures and surface treatments for roads, 
airfields and other trafficked areas; 

EN 13055-1:2002/AC:2004 
(1+2) 

Lightweight aggregates 

                                                        

 
11  EN 206 (Standard on concrete) allows for recycled concrete aggregates to be used with a maximum replacement percentage of 30 % 

of the total aggregate by mass for all low demanding exposure classes. With lower recycled aggregates quality, 5–15 % of total 
aggregates can be substituted by recycled aggregates in concrete with low demanding exposure classes (≤C25/30). 

12  EN 12620:2002+A1:2008 specifies the properties of aggregates and filler aggregates obtained by processing natural, manufactured 
or recycled materials and mixtures of these aggregates for use in concrete 
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EN 13108-1 to 5 Bituminous mixtures – Material specifications 

EN 13108-8 Bituminous mixtures – Material specifications – Part 8: Reclaimed asphalt. 

EN 13139:2002/AC:2004 Aggregates for mortar 

EN 13242:2003+A1:2008 Aggregates for unbound and hydraulically bound materials for use in civil 
engineering work and road construction 

EN 13285 Unbound mixtures – Specifications 

EN 13286 Unbound and hydraulically bound mixtures – Test methods 

EN 14227-1 to 5 Hydraulically Bound Mixtures: Specifications 

4.2.2 Product legislation 625 

One of the objectives of EoW criteria is to ensure that a shift to the product status will not lead to environmental 626 
or human health concerns. Both waste and product legislation address environmental and human health 627 
impacts. Once EoW status is granted, the material enters the product regime, hence having to comply with 628 
legislation applicable to products. The main concerns to be addressed in EoW criteria for CDW are related to the 629 
performance and safety of construction products and the potential negative effects on the 630 
environment and human health of the output materials. The main regulatory references are briefly 631 
introduced in the following sections and summarised in Table 7. 632 

4.2.2.1 Construction Product Regulation 633 

The aim of the CPR Regulation (EU) No 305/201113 is to improve the functioning of the single market and the 634 
free movement of construction products in the EU, by laying down uniform rules for the marketing of these 635 
products and providing a common technical language to assess the performance of construction products. This 636 
regulation also enables EU Member States to ensure the safety of construction works. One key aspect is that 637 
this Regulation sets out methods and criteria for assessing and expressing the performance of construction 638 
products and the conditions for the use of CE marking. Member States remain responsible for fire safety, for 639 
mechanical resistance and stability, as well as for environmental, energy and other requirements applicable to 640 
buildings and other construction works.  641 

The CPR regulation is currently under revision and a proposal for revision was adopted on 30 March 2022. The 642 
key objectives are to improve the functioning of the internal market, enhance the sustainability of construction 643 
products, and introduce product requirements for construction products. Regarding sustainable design and 644 
production of construction products, the new product requirements will ensure that the design and manufacture 645 
of construction products is based on state of the art to make these more durable, repairable, recyclable and 646 
easier to re-manufacture (EC, 2022). 647 

4.2.2.2 European Technical Assessment 648 

The ETA is an alternative for construction products not covered by a harmonised standard. It is a document 649 
providing information on their performance assessment. The procedure is established in the construction 650 
products regulation and offers a way for manufacturers to draw up the declaration of performance and affix 651 
the CE marking. It contributes to the free movement of construction products and the creation of a strong single 652 
market (EC, 2024d). 653 

4.2.2.3 CE Marking 654 

CE marking is necessary for the marketing of a product within Europe as it states that the product complies 655 
with the applicable legislation. On a construction product, it indicates that the product conforms to a harmonised 656 
standard (hEN) or a European Technical Assessment (ETA). The letters ‘CE’ appear on many products traded on 657 
the extended Single Market in the European Economic Area (EEA). They signify that products sold in the EEA 658 
have been assessed to meet high safety, health, and environmental protection requirements. CE marking also 659 
supports fair competition by holding all companies accountable to the same rules (EC, 2024a). By affixing the 660 
CE marking to a product, a manufacturer declares that the product meets all the legal requirements for CE 661 
                                                        

 
13  Regulation (EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmonised conditions for 

the marketing of construction products and repealing Council Directive (EEC) No 89/106 
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marking and can be sold throughout the EEA. This also applies to products made in other countries that are sold 662 
in the EEA. 663 

4.2.2.4 CLP Regulation  664 

Regulation (EC) No 1272/2008 on Classification, Labelling and Packaging of substances and mixtures (CLP) 665 
requires those placing substances and mixtures on the market to classify and label according to the rules 666 
established therein. It has the purpose of ensuring a high level of protection of human health and the 667 
environment as well as the free movement of substances, mixtures and articles. This also applies to the placing 668 
on the market of recycled substances and mixtures14. Annex I of the CLP sets out the criteria for classification 669 
in hazard classes and in their differentiations and sets out additional provisions on how the criteria may be met. 670 

4.2.2.5 REACH Regulation 671 

According to Article 2(2) of REACH (Regulation (EC) No 1907/2006), waste as defined in Directive (EC) No 672 
2006/12 is not a substance, mixture or article within the meaning of REACH. Therefore, this regulation does not 673 
apply to waste. However, as soon as a waste material ceases to be waste, the product legislation, including 674 
REACH apply, including various obligations defined therein for substances on their own, in mixtures and in 675 
articles. This includes, for example, registration obligations for manufacturers or importers of substances and 676 
substances in mixtures above 1 tonne/year to gain access to the EU market (subject to exemptions). Other 677 
relevant obligations include substances of very high concern (SVHC) listed in Annex XIV, for which an 678 
authorisation is needed to place them on the market for a use or to use them in the EU. In addition, restrictions 679 
pursuant to Article 67 and listed in Annex XVII to REACH may apply to the manufacturing, placing on the market 680 
and use of some substances.  681 

Article 3 of the REACH Regulation defines placing on the market as “supplying or making available, whether in 682 
return for payment or free of charge, to a third party. Import shall be deemed to be placing on the market”. No 683 
reference is made to the ‘first placing on the market’, hence under REACH every placing on the market, unless 684 
stated otherwise, is to be considered a “placing on the market”. This is particularly relevant for second hand 685 
goods. 686 

4.2.2.6 POPs Regulation 687 

Persistent Organic Pollutants (POPs) are chemicals that persist in the environment, bio-accumulate and pose a 688 
risk of causing significant adverse effects to human health or the environment. The POPs Regulation (EU) 689 
No 2019/1021) aims at protecting human health and the environment from these chemicals by banning or 690 
restricting the use of POPs in both chemical products and articles. Article 3 of the POPs Regulation prohibits the 691 
manufacturing, placing on the market and use of substances listed in Annexes I and II, whether on their own, in 692 
mixtures or in articles, unless covered by any of the exemptions in Article 4. Recycled aggregates that reach 693 
EoW status will have to comply with the POPs Regulation, including the limit values imposed therein. 694 

Table 7. Overview of product legislation for construction materials 695 

Product legislation  Abbr. Legislation 

Construction Product Regulation CPR Regulation (EU) No 305/2011 

European Technical Assessment ETA - 

CE Marking CE Part of the EU harmonisation 
legislation 

Classification, Labelling and Packaging of substances and mixtures CLP Regulation (EC) No 1272/2008 

Registration, Evaluation, Authorisation and Restriction of Chemicals REACH Regulation (EC) No 1907/2006 

Regulation concerning Persistent Organic Pollutants POP Regulation (EC) No 2019/1021 

                                                        

 
14  As per Article 1(3) of the CLP Regulation “Waste as defined in Directive (EC) No 2006/12 of the European Parliament and of the Council 

of 5 April 2006 on waste (1) is not a substance, mixture or article within the meaning of Article 2 of this Regulation”. To be noted that 
Directive (EC) No 2006/12 was superseded by Directive (EC) No 2008/98 
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4.3 Environmental and human health impacts  696 

One of the conditions to be fulfilled for EoW is that the use of the material that has reached EoW shall not lead 697 
to adverse environmental or human health impacts. Once waste ceases to be waste, it shall comply with product 698 
legislation and the relevant requirements to prevent adverse impacts to human health and the environment. 699 
Collection, sorting and recycling of CDW, as well as storage and transport of recovered/recycled materials can 700 
lead to environmental and human health impacts, including for instance (Villanueva & Eder, 2014):  701 

— energy and resource use;  702 

— climate relevant air emissions (CO2, and other greenhouse gases); 703 

— emission of toxic and/or environmentally harmful substances as well as dust into the air;  704 

— leaching or leakage of liquid components to the underground; 705 

— accumulation and/or release of toxic substances;  706 

— accidents at work by operators handling the waste.  707 

In the following two sections a brief overview on hazardous substances in CDW and results from Life Cycle 708 
Analysis on different CDW management options are presented. 709 

4.3.1 Hazardous substances in CDW 710 

Waste arising from construction and demolition activities may contain a wide variety of hazardous properties, 711 
summarized in Table 8.  712 

Table 8. Hazardous substances in constructions (buildings/infrastructure), including limit values for hazardous waste classification 713 
(Wahlström et al., 2019).  714 

Hazardous substances Hazardous waste limit 

Asbestos  N/A (total ban) 

Chlorofluorocarbons (CFC) 0.1 % 

Polychlorinated biphenyls (PCBs)  50 mg/kg 

Polycyclic aromatic hydrocarbons (PAH)  1,000 mg/kg 

Hydrocarbons C10-C40  limits depend on composition 

Chlorophenols (candidate POP substance) 2,500 mg/kg (pentachlorophenol) 

Polychlorinated-p-dioxins and furans (PCDD/PCDF) 15 μg/kg  

Phthalates (e.g. DEHP) 3,000 mg/kg 

Chlorinated paraffins (e.g. SCCP)  2,500 mg/kg 

Bisphenol A  3,000 mg/kg 

Arsenic 1,000 mg/kg 

Lead 2,500 mg/kg 

Cadmium 1,000 mg/kg 

Chromium 2,500 mg/kg 

Copper  2,500 mg/kg 

Mercury 2,500 mg/kg  

Nickel 1,000 mg/kg 

Zinc 2,500 mg/kg 
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The use of asbestos has been banned in the EU since 1 January 200515. Construction works, including 715 
renovation and demolition activities, and the management of CDW pose a high risk of exposure to asbestos due 716 
to the widespread historical use of asbestos-containing products in the construction sector. Although updated 717 
data are not readily available, a 2014 study showed that the use of asbestos was negligible by 2012 in most 718 
European countries (Kameda et al., 2014). However, while asbestos may not be actively used and marketed 719 
anymore, built-in asbestos in, for example, pipes, insulation, stoves, heating devices, asbestos sheeting and 720 
roofing may still put people at risk. 721 

Specifically, for waste consisting of the mineral fraction of CDW, there are a few possibly problematic fractions 722 
that need to be considered. Concrete can contain several substances that could classify it as hazardous, while 723 
hazardous substances are less frequent in bricks and tiles and their presence is usually due to joint materials 724 
(e.g. plaster, mortars etc.) that have been bound to these materials.  725 

Contamination of concrete can occur due to the structure’s use and proximity to contaminants. For instance, 726 
mineral oils are found as secondary contaminants in places where they have been stored or used for technical 727 
purposes (e.g. in machinery, workspaces, etc.). Oil components migrate in concrete structures and degrade the 728 
concrete with time. If the contaminant can be visually determined to consist of oil from oil tanks, oil boilers, 729 
leaking machinery/installations or similar, analysis should be carried out regarding PCBs. If the concrete surface 730 
consists of a black coating, for example a wear surface on a floor, there is a possibility for PAHs detection in 731 
the concrete CDW material (Wahlström et al., 2019). Tar products (tar, coke and bitumen) containing PAHs can 732 
be found as a waterproofing layer on foundations and bathroom walls (waterproofing), in tar paper 733 
(impregnation and surface treatment), etc.  734 

Depending on previous and ongoing activities within a building, a large quantity of contaminants can be found 735 
on and potentially having penetrated into the concrete. Examples of such contaminants are arsenic, chromium 736 
and mercury. In addition to these types of contaminants, there may also be other substances which can affect 737 
occupational health and safety of workers, such as mould, decomposition products from adhesives and levelling 738 
compounds containing casein (Byggforetagen, 2019). 739 

Tiles and similar materials that have a yellow, orange or red appearance could possibly contain cadmium. 740 
Cadmium has also been encountered in glazed roof tiles. Moreover, lead can be found as a glaze on white-741 
glazed tiles but also in other colour glazes.  742 

Several studies have been performed to analyse the average composition of potential hazardous substances 743 
that are present in the mineral fraction of CDW. The studies analysed samples of CDW consisting of concrete 744 
waste or mixed mineral waste (incl. concrete, bricks, tiles, and mortar). Moreover, the analyses have measured 745 
the leaching behaviour of the sampled CDW and the concentration of potentially hazardous substances. Detailed 746 
information are presented in Annex 5 (Table 15 and Table 16).  747 

4.3.2 Life Cycle Assessment of CDW management options 748 

The comprehensive study on the Life Cycle Assessment (LCA) of different management options of CDW, 749 
(Cristóbal García et al., 2024) indicates that for the impact category Climate Change preparing for re-use and 750 
recycling are the options with the highest greenhouse gas (GHG) savings compared to all others, when assuming 751 
the use of best-performing recycling technologies. Landfilling (or incineration when applicable) shows the 752 
highest GHG burdens for all individual material fractions, except for wood and mineral wool waste. When 753 
assuming the use of recycling processes that produce only recycled aggregates, savings from recycling are 754 
often comparable to (or only slightly better than) landfilling. The reason is that the GHG savings connected to 755 
avoiding natural material extraction and processing (gravel, sand) are limited. Despite that, the results show 756 
that recycling always offers environmental benefits against landfilling. Ultimately, technological progress in 757 
sorting and recycling processes could lead to higher recycling yields in the future, increasing the environmental 758 
benefits of recycling against landfilling. 759 

                                                        

 
15 The placing on the market and use of asbestos was banned in the EU by Commission Directive 1999/77/EC of 26 July 1999 adapting 

to technical progress for the sixth time Annex I to Council Directive 76/769/EEC on the approximation of the laws, regulations and 
administrative provisions of the Member States relating to restrictions on the marketing and use of certain dangerous substances and 
preparations (asbestos). This Directive was repealed by the REACH Regulation (Regulation (EC) No 1907/2006 ( OJ L 396 , 30.12.2006 
, p. 1), see its Annex XVII , entry 6 , on asbestos fibres ). 
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The LCA analysis took into account the following processes: i) waste generation (including demolition, 760 
excavation, dredging); ii) conditioning processes; iii) transport; iv) processing; v) material recovery; vi) energy 761 
recovery. Across all scenarios investigated, the most important contribution to climate burdens from recycling 762 
is the recycling process itself, while the most notable contribution to the savings is the substitution of materials 763 
with a substantial difference between substituting natural aggregates (low savings) and substituting cement or 764 
materials in a closed loop (high savings). For instance, recycling of concrete waste to cement records a total net 765 
GHG saving of 26 kg CO2 eq. t-1 which is substantially higher than the net burden obtained when recycling 766 
concrete to recycled aggregates (9 kg CO2 eq. t-1). However, in scenarios with recycling to recycled aggregates 767 
the contribution of the processing is minor and, in many cases, lower than transport (e.g. for concrete, 768 
ceramics/tiles, bricks and glass), which becomes the most impacting parameter in CDW management. For bricks, 769 
the recycling option performs better than the preparation for re-use, with the latter being the second best 770 
performing option. For ceramics/tiles and bricks, recycling to recycled aggregates performs better than landfill 771 
and incineration, but results in limited savings relative to them. The results of the LCA studies and the scenario 772 
parameters are summarised in Table 9.  773 

Table 9. LCA results and the scenario parameters 774 

   

Fraction  

Details of life cycle stage  
 Substitutability 

factor  
Scenario 
Code(1)  

Generation  Processing  Products & Outputs  
Products 

substituted  

Concrete 
(CON)  

Selective 
demolition  

Preparing for 
re-use  Concrete  Concrete  1  REU  

Selective 
demolition  Recycling  

Cementitious material   

Recycled aggregates  

Cement  

Natural 
aggregates  

0.71 
  

0.85 

REC-CEM  

Selective 
demolition  Recycling  Recycled aggregates  

Natural 
aggregates  0.85  REC-RA  

Conventional 
demolition  Landfill  -  -  -  LAN  

Note: re-use (REU), recycling (REC), recovery-backfilling (RCB), landfilling (LAN), and incineration (INC) 775 

The use of recycled aggregates in the concrete mixture, instead of natural aggregates, generally improves the 776 
environmental footprint of the produced concrete (Cristóbal García et al., 2024). Several studies have assessed 777 
the environmental impact of recycled aggregates in concrete by using a LCA methodology, as presented in a 778 
review by (Xing et al., 2021) in Table 10. There are several parameters that influence the environmental 779 
performance of recycling and use of recycled aggregates, mainly being the source and intensity of energy input 780 
of the recycling processing technology and the average distances of transport from the origin of CDW to 781 
reprocessing facilities.    782 

Table 10. Comparative analysis of recycled aggregates against natural aggregates in concrete. Results are presented as a percentage 783 
difference (+ increase and – decrease) of the respective environmental impact category. 784 
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Global 
warming 
potential 
(GWP) 

Abiotic 
depletion 
potential 
(AD) 

Acidification 
potential 
(AP) 

Eutro-
phication 
potential 
(EP) 

Ozone 
depletion 
potential 
(ODP) 

Photo-
chemical 
ozone 
creation 
potential 
(POCP) 

Energy 
use 

Source 

-25 % -47 % +42 % -43 % -44 % -50 % -42 % (Serres et al., 2016) 

-4 % -13 % -13 % -12 % N/A -20 % -11 % (Turk et al., 2015) 

-25 % N/A N/A N/A N/A N/A -30 % (Braga et al., 2017) 

+11 % N/A +14 % +21 % N/A +37 % +22 % Marinkovic et al. (2010) 

+4 % N/A -4 % +3 % -7 % N/A N/A Yazdanbakhsh et al. 
(2018) 

-5 % -34 % N/A N/A N/A N/A N/A (Knoeri et al., 2013) 

+6 % N/A N/A N/A N/A N/A +3 % (Ding et al., 2016) 

Most studies account for a generally favourable use of recycled aggregates in the production of concrete. The 785 
main reason identified for increasing environmental impacts in the study by (Marinković et al., 2010) is the 786 
assumption that about 5 % more cement is added to the mixture to offset the assumed inferior quality of the 787 
recycled aggregate concrete. However, more recent research proved comparable mechanical performance of 788 
normal strength recycled aggregate concrete without adding extra cement, thus strengthening its advantages 789 
in its environmental behaviour (Visintin et al., 2020). The difference observed in global warming potential among 790 
the studies is clearly attributed to the energy sources and the treatment steps required. Also, transport distance 791 
is an important factor which leads to 4–45 % of the environmental burden from concrete (Y. Zhang et al., 2019). 792 

Handling CDW during the construction, maintenance, renovation and demolition stages of the built environment 793 
can have detrimental effects in the occupational health and safety of workers. Main sources of concern are the 794 
hazards that exist from materials or substances in CDW or the previous use of buildings, and physical accidents 795 
that take place during deconstruction (demolition) and/or waste removal activities. Data compiled by (Cook et 796 
al., 2022) present the rate of fatality and accidents in EU related to construction and demolition activities 797 
(Figure 9). 798 

Figure 9. Rate of fatality and accidents in the EU-27 (+UK) resulting in more than three days absence from work by: A) 799 
NACE activity: construction; and B) NACE activity: construction; material agent: bulk waste. 800 

 801 
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However, accurate data on the handling of CDW specifically does not exist. Accidents and fatalities involving 802 
CDW are not well reported at EU-level, although some Member States do provide more granular information 803 
for “bulk waste” from construction and demolition activities (no definition is provided for this term). 804 

4.4 Mapping existing End-of-Waste criteria 805 

4.4.1 National EoW criteria for CDW re-use and recycling 806 

The mapping of existing EoW criteria at national level is based on JRC in-house research and communication 807 
with stakeholders within the JRC scoping study (Orveillon et al., 2022). Six Member States implemented national 808 
EoW criteria for several construction and demolition wastes (see overview in Table 11). Ireland as one of these 809 
six Member States has one national EoW legislation and four case-by-case decisions in place. Germany has the 810 
intention to develop EoW criteria for mineral substitute building materials. The following paragraphs give a 811 
short introduction into the respective national EoW legislations (alphabetical order). 812 

Austria: The ‘Recycling Building Materials Ordinance’ in Austria contains obligations for construction or 813 
demolition activities, the separation and treatment of waste generated during construction or demolition 814 
activities, the production and End-of-Waste of recycled building materials (BML, 2015). This ordinance stipulates 815 
that recycled construction materials of the highest quality can lose their waste status if certain conditions 816 
are met (§ 14 (1) defines, that at the moment the recycling building material complies with quality class U-A 817 
and is handed over by the producer to a third party, EoW is achieved). There are a number of waste types 818 
permitted for the production of recycled building materials16.  819 

Depending on the intended use of recycled aggregates different limit values on total content and the eluate 820 
are defined. Furthermore, the End-of-Waste criteria typically include parameters such as the absence of 821 
hazardous substances, compliance with technical standards for the intended use, and the ability to meet 822 
specified product standards. The waste producer or holder must demonstrate that the recovered material meets 823 
the EoW criteria through documentation and testing. 824 

Finland: released a Government Decree on End-of-Waste Criteria for Crushed Concrete (466/2022) 825 
(YM, 2022). This Decree defines the requirements under which concrete waste ceases to be waste. Types of 826 
concrete waste that are permitted as input are defined with corresponding List of Waste codes17. The input 827 
material (concrete waste) has to undergo a recovery operation with defined requirements. The output material 828 
(crushed concrete) has to fulfil specific requirements such as maximum permitted solubilities (e.g. heavy metals 829 
and salts), total contents of harmful substances (e.g. PAH, PCB) and a maximum quantity of impurities (e.g. 830 
fired bricks, plastic, rubber). In addition, the intended use of the crushed concrete is defined and it depends on 831 
the origin of the input material (e.g. concrete waste from unused concrete, unused concrete products or used 832 
concrete). Intended uses of recycled aggregates are:  833 

— building and earth construction 834 

— landscaping 835 

— the manufacture of ready-mixed concrete and concrete products 836 

— fertiliser, liming material, soil improver or growing medium 837 

Germany: In Germany, the Substitute Building Materials Ordinance (Ersatzbaustoffverordnung; (BMUV, 2021)) 838 
is enforced. This Ordinance regulates the recycling of certain mineral waste from CDW in technical structures 839 
by specifying requirements for the production, classification and installation of mineral waste substitute 840 
building materials. Many of the elements that would be required for an End-of-Waste regulation in accordance 841 
with national German Circular Economy Act (KrWG) are already included this Ordinance. However, this Ordinance 842 
does not currently provide for End-of-Waste.  843 

                                                        

 
16 31220: Converter slag, 31407: Ceramic; 31409 Building rubble (no building site waste); 31410: Road demolition; 31411: soil excavation; 
31427: Concrete demolition; 31467: track ballast; 31498: Slag-containing reclaimed asphalt; 54912: Bitumen, asphalt; 91501: road 
sweepings (Austria has not adopted the European List of Waste. The Austrian catalogue is less extensive, has a different (5-digit) numbering 
system and is not harmonized with the EU catalogue). 
17 Concrete waste from unused concrete (10 13 14, 10 13 14, 10 13 14, 17 01 01, 19 12 12); Concrete waste from unused concrete 
products (16 03 04, 16 03 04, 19 12 12); Concrete waste from used concrete (17 01 01, 17 01 07, 19 12 12) 
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In the coalition agreement, the German Federal Government set itself the goal of developing specific criteria 844 
for achieving the EoW for certain CDW. In order to realise this goal, the BMUV18 has decided to define 845 
corresponding criteria for mineral substitute building materials that originate from the processing of mineral 846 
waste and whose further intended use can exclude their waste status. A key point paper on the End-of-Waste 847 
Ordinance for certain mineral substitute has been formulated (BMUV, 2023). It is proposed to establish End-of-848 
Waste criteria for the following waste materials: 849 

— Soil and stones: According to the Substitute Building Materials Ordinance, the material classes for soil 850 
material (BM-0, BM-0, and BM-F0) and track ballast (GS-0); 851 

— Recycling building materials: According to the Substitute Building Materials Ordinance, material class RC-1; 852 

— Brick material: According to the Substitute Building Materials Ordinance, material class ZM. 853 

Italy: The Ministry of the Ecological Transition established a regulation governing the EoW status of inert waste 854 
from construction and demolition and other mineral waste (Legislative Decree No 152 of 27 September 2022; 855 
(MASA, 2022)). The wastes allowed for the production of recovered aggregate are defined by EU LoW and are 856 
without any exception non-hazardous19. In addition to the allowed input materials, the regulation defines for 857 
example minimum processing and storage criteria, criteria on the quality of recovered aggregate and specify 858 
usability purposes. The quality requirements of the recycled aggregates must be analysed for each batch and 859 
in addition to that, a quality management system must be in place and a monitoring system needs to be 860 
installed. Furthermore, a ‘Declaration of Conformity’ and modalities must be provided with each batch. Quality 861 
parameters to be analysed are for example asbestos, various aromatic hydrocarbons, polycyclic aromatic 862 
hydrocarbons, heavy metals, salts, floating materials and foreign fractions. 863 

The recycled aggregates shall be in accordance with defined technical standards and the use shall be limited 864 
to  865 

— the realisation of the body of detections of civil engineering works on the ground; 866 

— the construction of road, rail, airport and civil and industrial sub-basins; 867 

— the construction of building blocks of transport infrastructure and civil and industrial apron; 868 

— the implementation of environmental recoveries and filling; 869 

— the creation of ancillary layers having, but not limited to, counter capillary, anti-frost and drainage 870 
functions; 871 

— packaging of concrete and bound mixtures with hydraulic binders (e.g. cemented mixtures, concrete 872 
mixtures). 873 

Ireland: developed four case-by-case decisions for aggregates produced from non-hazardous demolition 874 
concrete waste and in addition established national EoW criteria determining when recycled aggregate ceases 875 
to be waste (EoW-N001/2023) (EPA-IR, 2023). These are briefly explained below. Recycled aggregate shall 876 
cease to be waste when all of the following conditions are fulfilled and the recycled aggregate results from a 877 
recovery operation undertaken under an appropriate waste authorisation:  878 

                                                        

 
18 Federal Ministry for the Environment, Nature Conservation, Nuclear Safety and Consumer Protection 
19 Inert waste from construction and demolition activities (Chapter 17 of the EU LoW): 17 01 01 cement; 17 01 02 bricks; 17 01 

03 tiles and ceramics; 17 01 07 mixtures or slag of cement, bricks, tiles and ceramics, other than those mentioned in 17 01 06; 17 03 
02 bituminous mixtures other than those mentioned in 17 03 01; 17 05 04 excavated earth and rocks, other than those mentioned in 
17 05 03; 17 05 08 rail ballast other than that mentioned in 17 05 07; 17 09 04 mixed construction and demolition wastes other than 
those mentioned in 17 09 01, 17 09 02 and 17 09 03. 
Other inert waste of mineral origin (not covered by Chapter 17 of the EU LoW): 01 04 08 waste gravel and chippings other than 
those mentioned in 01 04 07; 01 04 09 waste sand and clay; 01 04 10 powders and similar residues, other than those mentioned in 01 
04 07; 01 04 13 wastes from cutting and sawing stone other than those mentioned in 01 04 07; 10 12 01 residues of preparation 
mixture not subjected to heat treatment; 10 12 06 waste moulds consisting exclusively of frictles and scrap of glazed and cooked raw 
ceramic products or of cooked clay and expanded clay, possibly covered with raw enamel in a concentration < 10 % by weight; 10 12 08 
ceramic waste, bricks, bricks and building materials (heat treated); 10 13 11 wastes from the production of composites based on cement, 
other than those mentioned in 10 13 09 and 10 13 10; 12 01 17 residues of sanding material other than those mentioned in 12 01 16 
consisting exclusively of waste abrasive sands; 19 12 09 minerals (e.g. sand, rock). 
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— the waste used as input for the recovery operation complies with the set criteria (e.g. only non-hazardous 879 
waste, no C&D fines, no asbestos and a defined list of waste with List of Waste code); 880 

— the waste used as input for the recovery operation has been treated in accordance with the defined criteria 881 
(e.g. all treatment processes needed to prepare the recycled aggregate for direct input into final use shall 882 
have been completed); 883 

— the quality of the recycled aggregate complies with the criteria including pollutant limits (e.g. solid and 884 
leachate pollutant limit values) and physical contaminant limits (e.g. ferrous and non-ferrous metals, 885 
gypsum, glass, no asbestos detected); 886 

— the producer has satisfied sampling and testing requirements; 887 

— the producer has satisfied storage requirements (e.g. separate storage); 888 

— the producer has satisfied requirements set for the specific use and restriction of use, the statement of 889 
conformity, and the quality management systems; 890 

— the producer has satisfied requirements within any guidance issued by the Agency in relation to these 891 
criteria. 892 

The Netherlands: In 2015 the Dutch Government published Regulation No IENM/BSK-2015/18222, laying 893 
down rules for determining the EoW status of recycled granules (SEITV, 2015). The criteria to reach EoW for 894 
recycled aggregates mainly relate to the existing EU product standards and to Dutch regulations for aggregates, 895 
including the Soil Quality Decree. The NL set requirements on the input material, namely stone like waste to be 896 
processed into recycling granules. The input material must not be hazardous waste. At least visual observation 897 
of the input material has to be performed, so that the input material does not contain asbestos and asbestos-898 
containing or suspected asbestos-suspected materials, tar asphalt, roofing materials, domestic waste, gypsum, 899 
soil, soot and wood to an extent that could endanger the quality of recycling granules. 900 

Regarding the final use, for application to or in soil, ground or surface water the recycled granules have to 901 
comply with the compositional values and emission values set out in the Soil Quality Decree. For recycling 902 
granules used in asphalt, the composition value of PAHs shall not exceed 75 mg/kg dry substance. Furthermore 903 
a maximum level of contaminants defined in the standard EN 13242 shall not be exceeded (for impurities 904 
having a similar mass of 1.000 kg/m3 or less: 10 cm3/kg; for impurities of a similar mass greater than 905 
1.000 kg/m3: 1 %). In addition to these criteria, further requirements are defined for sampling, production 906 
control, quality management system and statement of conformity. 907 

Table 11. EoW criteria for CDW recycling in Member States (non-exhaustive list)  908 

Member 
State 

Targeted waste  Status  

Austria Recycled building materials. Implemented: Recycling Building Materials Ordinance BGBl. II Nr. 
181/2015) 

Germany Proposal 
 

Planned: Ministerial key issues paper on the End-of-Waste Ordinance 
for certain mineral substitute building materials has been developed. 

Finland Crushed concrete Implemented: Government Decree on End-of-Waste Criteria for 
Crushed Concrete (466/2022) 

France Aggregates produced from 
construction and public works 
to be used in road building 

Implemented: Order No 2010-1579 of 17 December 2010 based on 
the WFD definition and supplemented by Decree No 2012-602 of 30 
April 2012. 

Ireland 

Recycled aggregates20 Implemented (national EoW criteria): Decision EoW-N001/2023 of 
12th September 2023 establishing criteria determining when recycled 
aggregate ceases to be waste 

 
Concrete (17 01 01 concrete 
from CDW) 

Implemented (case-by-case decisions): 

Art28-0034: Decision on EoW Criteria relating to Recycled Aggregates 
from Crushed Demolition Concrete (2019) 

                                                        

 
20  IE specifies EoW criteria for recycled aggregates not only from CDW but various different mineral wastes from multiple sources 
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Various codes21 

 

Concrete and soil and stone: 
17 01 01 concrete (from 
CDW)) 17 05 04 soil and 
stone other than those 
mentioned in 17 05 03, (non- 
hazardous) 

17 01 01 concrete (from 
CDW) 

Art28-0035: Decision on EoW Criteria relating to Recycled Aggregates 
from Construction and Demolition Waste (2019) 

Art28-0056: Decision on EoW Criteria relating for recycled aggregate 
(2022) 

 

 

Art28-0059: Decision on EoW Criteria relating for recycled aggregate 
(2023) 

Italy Inert CDW and other waste 
aggregates of mineral origin 

Implemented: Regulation governing the end of waste status of inert 
construction and demolition waste and other inert waste of mineral 
origin. Decree 152 of 27 settembre 2022. 

The 
Netherlands 

Recycled aggregates Implemented: Regulation on Recycling Aggregates from stony waste. 
Regulation No IENM / BSK-2015/18222 of February 5, 2015. 

4.4.2 Voluntary industry guidelines for EoW-criteria 909 

In the absence of EU-wide harmonised EoW criteria, ‘Aggregates Europe’ (UEPG, 2022a) developed guidance to 910 
set out the common requirements that will enable recycled materials (aggregates) to cease to be waste and 911 
hence meet the relevant product standards. It is proposed that compliance with these criteria shall ensure that 912 
the recovered material will be accepted as ‘product’. It is important to notice, that this guidance is voluntary 913 
and producers and users are not obliged to conform with the defined criteria. The main stages and control 914 
mechanism to reach EoW are (Figure 10): 915 

1) Input material: Only non-hazardous CDW materials listed in Annex 6 (Table 17) of the guideline. Waste 916 
acceptance criteria must be applied; 917 

2) Process Material: In accordance with the permit requirements and Factory Production Control; 918 

3) Sample and test: In accordance with the European standard and the requirements of the Member 919 
States where the materials is intended to be placed on the market; 920 

4) Guidance Conformity Material/Product; 921 

5) Produce Delivery Documentation; 922 

6) Dispatch from site of production for storage and uses in designated market sector. 923 

For all steps, a record management is required. 924 

                                                        

 
21  Inputs shall be restricted to the non-hazardous list of waste codes as outlined below: 17 01 01: concrete; 17 01 02: brick; 17 01 03: 
tiles and ceramics; 17 01 07: mixtures of concrete, bricks, tiles and ceramics other than those mentioned in 17 01 06; 17 05 04: soil and 
stone; 17 09 04: mixed construction and demolition wastes other than those mentioned in 17 09 01, 17 09 02 and 17 09 03; 19 12 12: 
other wastes (including mixtures of materials) from mechanical treatment of waste other than those mentioned in 19 12 11; 19 12 12 
wastes shall be restricted to those originating from the processing of 17 01 01, 17 01 02, 17 01 03, 17 01 07, 17 05 04 or 17 09 04. 
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Figure 10. The main stages and control mechanism to reach EoW according to Aggregates Europe’ (UEPG, 2022a) 925 

 926 
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5 First JRC proposals for EU wide End-of-Waste criteria for mineral CDW  927 

In the following, preconditions, a consolidated scope and first preliminary proposals for allowed and restricted 928 
input materials as well as the point of EoW and the intended use of output materials are presented. No further 929 
proposals are made at this stage for the other sets of criteria such as treatment processes and techniques, 930 
quality criteria for EoW materials, quality control and self-monitoring and statement of conformity (see also 931 
section Figure 1). The proposals for these specific criteria and further requirements for the allowed input 932 
material will be developed following the stakeholder consultation phase, once additional information becomes 933 
available. 934 

5.1 One set of criteria 935 

Following the approach of the previously developed EoW criteria, the aim of this work is to develop one single 936 
set of criteria that can be applied to determine when mineral CDW is no longer considered waste. 937 

5.2 EoW status exclusively for recycling and recycled aggregates 938 

The EoW criteria shall exclusively be developed for recycling of mineral CDW. The rationale behind this 939 
is that recycling covers currently the largest mass flow, while the (preparing for) re-use of building products 940 
was ranked in the lowest priority group by the (TAUW, 2024) study (section1.4.2). The main reason for being 941 
ranked last is that (preparing for) re-use is mainly limited to fire clay bricks and the amount that is currently 942 
(prepared for) re-used is negligible in comparison to the total recycled mineral CDW fractions. Furthermore, the 943 
development of EoW criteria for (preparing for) re-use would require a separate set of criteria.  944 

The output materials of mechanical CDW recycling processes are aggregates with different particle sizes. 945 
According to (CEN, 2011), aggregates can be classified into fine aggregate (0.06322‒4 mm; sand) and coarse 946 
aggregate (>4‒63 mm; gravel). For certain unbound application, aggregates with a particle size up to 90 mmone 947 
setof can be used (EN 13285 – unbound mixtures). Therefore, the JRC proposes, that the output material of a 948 
recycling process should be recycled aggregates with a particle size ranging from 0.063‒90 mm (see also 949 
section 5.6.1). With this particle size, the most common used grain sizes for bound (e.g. concrete23) and unbound 950 
purposes (e.g. road pavement, track ballast) are covered. 951 

5.3 Restriction of CDW with hazardous properties and containing POPs 952 

The WFD sets minimum recovery target of 70 % for non-hazardous CDW by 2020. As presented in section 953 
4.4.2, the UEPG Guidance does not allow CDW that contains or is contaminated with dangerous substances to 954 
reach EoW. In line with the targets of the WFD, the UEPG Guidance and existing national EoW criteria (e.g. AT, 955 
IE, IT, FI, NL), the JRC proposes to exclude any CDW with hazardous properties and containing POP concentrations 956 
above the defined limit value in Annex IV of the POP Regulation (EU) No 2019/1021. By not allowing hazardous 957 
waste, also asbestos containing mineral CDW is excluded.  958 

Annex 3 (Table 13) highlights that hazardous waste is only a small part of all CDW. Therefore, the exclusion 959 
of this hazardous waste material has only a minor impact on the recycling rate. The advantage of an exclusion 960 
of hazardous waste fractions for EoW criteria is that this may lead to less stringent requirements on the output 961 
material, as only clean input materials are used for recycling. This can reduce the administrative burden and 962 
analytical costs. 963 

5.4 Input materials under scope 964 

Allowed input materials for recycling could be defined with a positive list. Certain CDW show properties that 965 
are detrimental to the recycling process, the recycled aggregates, and could pose a risk to human health and 966 
the environment. These CDW could be restricted. 967 

Based on the results from the JRC scoping exercise (section 1.4.1), the ranking from the DG GROW study (section 968 
1.4.2) and the analysis presented in this background paper (e.g. existing national EoW criteria, non-governmental 969 

                                                        

 
22 Fines (clays and silts) pass through a 0.063 mm sieve (EN 12620) and are not considered as targeted aggregates in this work. 
23 Common grain groups used in concrete are 0/2; 0/4; 2/8; 5.6/11.2; 8/16; 11.2/22.4; 8/31.5 and 16/31.5 mm. 
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EoW guidelines, relevance of CDW material streams) the JRC proposes to have the following source separated 970 
non-hazardous mineral CDW and mixtures of these mineral CDW under scope:  971 

— concrete (pure and reinforced concrete); 972 

— fired clay (e.g. bricks and tiles, also with rests of mortar); 973 

— ceramics (glazed and unglazed, such as wall & floor tiles, bricks & roof tiles, refractories, sanitary ware); 974 

— stones and boulders (e.g. armour stones); 975 

— mixtures of the above mentioned mineral CDW. 976 

With the five selected mineral CDW fractions, 77 % of the generated CDW in the EU (excl. soil, track 977 
ballast, dredging spoils and asphalt) is under scope (see also Annex 3, Table 13).  978 

Based on the current knowledge, the JRC suggests to exclude the following inert/mineral CDW materials 979 
from the scope and provides a brief explanation for their exclusion: 980 

— Inert insulation (mineral and rock wool): has a relatively low proportion in CDW in terms of its weight 981 
(see Table 13) and currently hardly any infrastructure for recycling, even though the recycling is technically 982 
feasible. Only 2 % of the inert insulation is recycled, while 98 % is landfilled (Table 5). In practice, mineral 983 
or rock wool are recycled into new insulation materials and are not recycled together with the non-984 
hazardous mineral CDW under scope. This means that no recycled aggregates are produced, which is a 985 
fundamental requirement of the current JRC proposal. 986 

— Gypsum plasterboards: have a low proportion in CDW in terms of its weight (see Table 13) and currently 987 
hardly any infrastructure for recycling. Currently 90 % of gypsum from CDW is landfilled (Table 5). The 988 
technical approach of gypsum plasterboard recycling is to separately collect the plasterboards and separate 989 
the gypsum from the plasterboard and produce a gypsum that can be used for new gypsum plasterboards 990 
but also any other gypsum products. This means that no recycled aggregates are produced, which is a 991 
fundamental requirement of the current JRC proposal.  992 

— Glass: has a low proportion in CDW in terms of its weight (see Table 13), If broken at a construction or 993 
demolition site, it cannot be recovered and ends up in the fine fraction of the mineral CDW. Currently 24 % 994 
of the glass from CDW is recycled (Table 5). For glass cullet, EU-wide EoW criteria have been already been 995 
established (Commission Regulation (EU) No 1179/2012) and thus glass is not under scope 996 

Track ballast: This waste stream has a low proportion on the total amount of CDW in terms of its weight 997 
(see Table 13). But for track ballast the assessment is challenging as there are information constraints 998 
due to missing reporting. The JRC is aware that track ballast is currently already processed either directly 999 
on site or in external plants. The processed stones can be reinstalled as recycled gravel or re-used as gravel 1000 
for other purposes such as road construction, for example. However, usually over the decades of use, the 1001 
track bed is inevitably exposed to certain sources of contamination (Bassey et al., 2020; Bukowiecki et al., 1002 
2007; Burkhardt et al., 2008; EAWAG, 2005; Rak et al., 2022) such as:  1003 

o metals and heavy metals from abrasion of breaks, tracks, wheels and overhead contact lines; 1004 

o hydrocarbons from impregnated wooden railway sleepers and lubricants; 1005 

o herbicides (residues) from vegetation control;  1006 

o organics (e.g. plants, soil) from the surrounding environment. 1007 

Due to the potential contamination, the JRC currently refrains from including this waste fraction as an 1008 
allowed input material as a precautionary principle. At the same time, the JRC requests additional 1009 
information on track ballast to be provided in order to carry out a more in-depth analysis of this waste 1010 
stream. 1011 

— Asphalt: Although asphalt is not a mineral CDW due to the bitumen content, it is listed here for the sake 1012 
of completeness. According to Table 13, the share of asphalt waste in terms of its weight in total CDW is 1013 
very low (1 %). A likely reason is that asphalt is re-used/recycled in-situ and does not even become waste 1014 
in practice.  1015 

The JRC also proposes to exclude mixed CDW (mineral fractions with non-mineral fractions) as allowed input 1016 
material. As described in section 3.3.4, certain sorting and recycling technologies are already on the market and 1017 
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capable to treat mixed CDW by removing waste materials such as metals, light fractions (e.g. plastics), and 1018 
wood during the recycling process and to produce mineral recycled aggregates (Deloitte, 2017). However, mixed 1019 
CDW should not be an allowed input material. The rationale behind this is that mixed CDW contradicts the 1020 
measure defined by the WFD Article 11 (see also section 1.1) to promote selective demolition in order to 1021 
enable removal and safe handling of hazardous substances and facilitate re-use and high-quality recycling by 1022 
selective removal of materials, and to ensure the establishment of sorting systems for construction and 1023 
demolition waste at least for wood, mineral fractions (concrete, bricks, tiles and ceramics, stones), metal, glass, 1024 
plastic and plaster.’ Allowing mixed CDW as allowed input material would most probably result in the need of 1025 
additional output material criteria for certain substances, resulting in additional cost to analyse the output 1026 
material. 1027 

Nevertheless, the JRC requests additional information on recycled aggregates from mixed CDW to carry out a 1028 
more in-depth analysis of this waste stream. 1029 

5.5 Sources of mineral CDW under scope 1030 

For the development of EU-wide EoW criteria it is proposed to allow non-hazardous mineral CDW from 1031 
construction works, including buildings and civil engineering works from all economic activity sectors 1032 
as input to reach EoW. Furthermore, mineral CDW generated at every stage of the life cycle of a building 1033 
and civil engineering works, including construction, maintenance, renovation, refurbishment, deconstruction 1034 
and demolition shall be under scope. 1035 

The JRC is aware of certain sources of CDW that could be restricted to avoid negative impacts on recycling 1036 
process and output material. The list below is non-exhaustive and should be considered as examples for 1037 
restricted source for input material: 1038 

— Selected CDW from the (petro-)chemical - or extractive industry (e.g. building and infrastructure parts that 1039 
are in contact with potentially hazardous substances such as reactors, reservoirs, or pipes); 1040 

— Selected CDW from power plants (e.g. exclude any CDW from nuclear power plants due to radioactive 1041 
concerns, exclude buildings parts that were in contact with substances that could affect the quality of the 1042 
CDW (e.g stacks in contact with flue gas). 1043 

In the questionnaire the stakeholders will be asked to elaborate on the sources that should be restricted as 1044 
allowed input material.  1045 

5.6 Point of End-of-Waste and intended use 1046 

5.6.1 Point of End-of-Waste 1047 

As already highlighted in section 3.3.4, a material classified as waste in principle ceases to be waste following 1048 
a recycling or other recovery operation, given it fulfils the requirements in Article 6(1) of the WFD. Furthermore, 1049 
certain allowed treatment processes and techniques have to be defined when developing EoW criteria (Article 1050 
6(2b)). Therefore, the JRC proposes that EoW status should be granted after a recycling operation has been 1051 
completed, at the point at which the output material is in the form of coarse recycled aggregates (see section 1052 
5.2). 1053 

As presented in section 3.3.4, the JRC is aware, that other possible output materials such as recycled concrete 1054 
sand, (ultrafine) hydrated cement components, waste cement paste or mud from washing process can be 1055 
produced to for example substitute virgin cement. However, these technologies have a low TRL level (e.g. 1056 
research or pilot scale level) and are therefore not foreseen as EoW output material at this stage. 1057 

5.6.2 Intended use 1058 

In the WFD, recycling is clearly defined as any recovery operation by which waste materials are reprocessed 1059 
into products, materials or substances whether for the original or other purposes. It does not include energy 1060 
recovery and the reprocessing into materials that are to be used as fuels or for backfilling operations. 1061 
Backfilling operations are explicitly excluded as an intended use to reach EoW, as the WFD defines in 1062 
Article 3(17), that backfilling is not a recycling operation. According to WFD Art 11a(5), EoW materials used for 1063 
backfilling have to be discounted from recycling and hence a dual possible use output may complicate the 1064 
accounting of recycling for CDW. 1065 
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Therefore, the JRC proposes that EoW status can only be achieved if the recycled aggregates are again used 1066 
as construction material for buildings and other infrastructure. Similar to natural aggregates, the 1067 
recycled aggregates should therefore exclusively be used for unbound and bound applications defined in section 1068 
3.3.6. 1069 

The use of the recycled aggregates for purposes such as reclamation in excavated areas or for engineering 1070 
purposes in landscaping (see also definition of backfilling in Annex 7, Glossary) is not considered as intended 1071 
use. If recycled aggregates are used for this purpose, EoW status cannot be achieved.  1072 
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6 Next steps 1073 

The stakeholders who expressed interest to participate in the project are requested to fill in the EU-Survey 1074 
(https://ec.europa.eu/eusurvey/runner/CDW_EoW_Consultation; password: jrc-cdw). 1075 

The EU-Survey should be filled out latest by 26 November 2024.  1076 

Feedback specifically related to this background paper can be given using the word template, which can be 1077 
uploaded via the EU-Survey (see Section 6). 1078 

Additional documents, that exceed the maximum file size to upload to EU-Survey shall be sent to the JRC at 1079 
JRC-END-OF-WASTE@ec.europa.eu (please use “CDW-EOW – Feedback XX” as e-mail subject, where XX is the 1080 
name or acronym of your organisation). 1081 

 1082 
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Annexes  1327 

Annex 1. Waste codes for CDW waste defined in the European List of Waste 1328 

Table 12. CDW materials defined in the List of Waste (LoW)  1329 

CDW materials LoW code 

Mineral waste 17 01 

Concrete 17 01 01 

Bricks 17 01 02 

Tiles and ceramics 17 01 03 

Mixed/other/inert waste 17 01 07 

Asphalt waste 17 03 02 

Plastic 17 02 03 / 19 12 04 

Metal 17 04 

Mixed metals, incl. cables 17 04 07, 17 04 1 

Ferrous 17 04 05 / 19 12 02 

Non-ferrous 17 04 01, 17 04 02, 17 04 03, 17 04 04, 17 04 06 / 19 12 03 

Glass 17 02 02 / 19 12 05 

Wood 17 02 01 / 19 12 07 

Gypsum 17 08 02 

Insulation 17 06 04 

Paper and cardboard 19 12 0124 

Mixed waste, generic 17 09 04 / 19 12 09 

Mix of non-hazardous, non-inert 
waste 

Mix of inert and non-hazardous 
non-inert wastes 

Others  

Soils  

Unpolluted 17 05 04 

                                                        

 

24 There is no LoW code for paper and cardboard within the Construction and Demolition waste category 
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Polluted 17 05 03* 

Dredging spoil  

Unpolluted 17 05 06 

Polluted 17 05 05* 

Track ballast  

Unpolluted 17 05 08 

Polluted 17 05 07* 

Hazardous waste (excl. 
hazardous soil, dredging 
spoil, track ballast) 

17 01 06*, 17 02 04*, 17 03 01*, 17 03 03*, 17 04 09*, 17 04 10*, 17 
06 01*, 17 06 03*, 17 06 05*, 17 08 01*, 17 09 01*, 17 09 02*, 17 09 
03* 

 1330 
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Annex 2. Final ranking of candidate streams for developing EU-wide EoW or by-product criteria 1331 

Figure 11. Final ranking of the candidate streams for which to develop further EU-wide EoW or by-product criteria based 1332 
on their overall potential (Orveillon et al., 2022) 1333 

 1334 
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Annex 3. Average CDW composition excluding and including soil, track ballast, dredging spoils, and 1346 
asphalt. 1347 

Table 13. Current average CDW composition (expressed as % of current CDW amounts) for EU. CDW data are presented excluding and 1348 
including soil, track ballast, dredging spoils, and asphalt. 1349 

CDW Total CDW generation excl. soil, 
track ballast, dredging spoils 

and asphalt 

Total CDW generation incl. soil, 
track ballast, dredging spoils 

and asphalt 

Mineral waste 77.0 % 27.5 % 

Concrete 24.0 % 8.6 % 

Bricks 5.0 % 1.8 % 

Tiles and ceramics 1.2 % 0.4 % 

Mixed/other mineral/inert 
waste 

46.9 % 16.8 % 

Plastic 0.2 % 0.1 % 

Metal 4.3 % 1.5 % 

Mixed metals 0.5 % 0.2 % 

Ferrous 3.4 % 1.2 % 

Non-ferrous 0.4 % 0.1 % 

Glass 0.2 % 0.1 % 

Wood 2.3 % 0.8 % 

Gypsum 1.4 % 0.5% 

Insulation 0.3 % 0.1 % 

Paper and cardboard 0.2 % 0.1 % 

Mixed waste, generic 12.3 % 4.4 % 

Hazardous waste (total, 
excluding hazardous soil 
and dredging spoil) 

1.8 % 0.6 % 

Soil (hazardous and non- 
hazardous) - 54 % 

Dredging spoil (hazardous 
and non-hazardous) - 9.2 % 

Track ballast and asphalt25 - 1.0 % 

TOTAL 100 % 100 % 

                                                        

 
25 Reclaimed asphalt is defined as asphalt paving material, which is milled or scraped off an existing bituminous pavement due to 
maintenance, reconstruction, resurfacing, or to obtain access to buried utilities. It should be noted that such materials might not necessarily 
be defined and classified as waste (Damgaard et al., 2022). 
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Annex 4. Summary of management options reported in the literature for the different mineral 1350 
CDW fractions 1351 

Table 14. Summary of management options reported in the literature for the different mineral CDW fractions. CD: Conventional demolition; 1352 
DfD: Design for Deconstruction; SD: Selective demolition; TRL: Technology Readiness Levels. 1353 

Mineral 
waste 

fraction 

Enabling 
process/
measure 

Management 
option Main output 

Potential 
material 

substituted 
Reference TRL 

Concrete 

SD, DfD 
Preparing for 

re-use 
Concrete 
material 

Concrete (Marsh et al., 2022) 9 

CD, SD Recycling 

Cementitious 
material 

Recycled 
aggregates 

Cement 

 

Sand/Gravel 

(Gebremariam et al., 
2020; C. Zhang et al., 

2020) 
7-8 

CD Recycling(1) 
Recycled 

aggregates 
Sand/Gravel 

(C. Zhang et al., 
2020) 

9 

CD Landfill - - (Data by Ecoinvent) 9 

Ceramic & 
Tiles 

SD, DfD 
Preparing for 

re-use 
Ceramic 
material 

Ceramic 
material 

(Whittaker et al., 
2021) 

9 

SD Recycling 
Cementitious 

material 
Cement (Fořt & Černý, 2020) 6-7 

SD, CD Recycling(1) 
Recycled 

aggregates 
Sand/Gravel (Fořt & Černý, 2020) 9 

CD Landfill - - (Data by Ecoinvent) 9 

Bricks 

SD, DfD 
Preparing for 

re-use 
Brick Brick (REBRICK, 2013) 7-9 

SD Recycling 
Cementitious 

material 
Cement (Fořt & Černý, 2020) 6-7 

CD Recycling(1) 
Recycled 

aggregates 
Sand/Gravel (Fořt & Černý, 2020) 9 

SD Recycling 
Alkali activated 

blocks 
Concrete (Fořt & Černý, 2020) 6-7 

CD Landfill - - (Data by Ecoinvent) 9 

(1) This can also be considered as recovery – backfilling depending on final use.  1354 
Source: Adapted from Cristóbal García et al. (2024). 1355 

 1356 

 1357 

 1358 

 1359 
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Annex 5. Summary of content of major and minor elements and characteristics of leachate from 1360 
batch tests of various mineral CDW media 1361 

Table 15. Summary of the content of major and minor elements in various mineral CDW media: total carbon, trace elements and organic 1362 
compounds of 33 samples (TS: total solid; LOD: limit of detection). (Butera et al., 2014) 1363 

 1364 
 1365 
Table 16. Characteristics of leachate from batch tests on various CDW media; units are mg kg-1, except pH and phenol index which are 1366 

dimensionless. (Cook et al., 2022) 1367 

 1368 

 1369 
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Annex 6. Acceptable inert waste input materials to reach EoW according to the UEPG EoW 1370 
Guidance  1371 

Table 17. Acceptable inert waste input materials according to the UEPG guidelines (UEPG, 2022a) 1372 

Waste code Content Clarification on potential inert waste fraction 

Waste of naturally occurring minerals (non-hazardous) 

01 04 08 
 

Waste gravel and crushed rocks other 
than those mentioned in 01 04 07 

May include excavation from mineral workings. 
 

01 04 09  Waste sand and clay Waste sand only, must not include contaminated sand 

Construction and demolition waste – concrete, bricks, tiles and ceramics 

17 01 01 Concrete - 

17 01 02 Bricks - 

17 01 03 Tiles and ceramics - 

17 01 07 Mixtures of concrete, bricks, tiles and 
ceramics other than those mentioned 
in 17 01 06 

- 

Construction and demolition waste – bituminous mixtures, coal tar and tarred prod 

17 03 02 Bituminous mixtures other than those 
mentioned in 17 03 01 

Allowed only if:  
- Bituminous mixtures from the repair and refurbishment 

of the asphalt layers of roads and other paved areas 
(excluding bituminous mixtures containing coal tar and 
classified as waste code 17 03 01).  

- Must not include coal tar or tarred products.  
- Must not include freshly mixed bituminous mixture. 

Construction and demolition waste – soil (including excavated soil from contaminated sites), stones and 
dredging spoil 
17 05 04 Soil and stones other than those 

mentioned in 17 05 03 
Must not contain any soil or stone from contaminated site  
 

17 05 06 Dredging spoil other than those 
mentioned in 17 05 05  

Only allowed if:  
- Inert aggregate from dredgings.  
- Must not contain contaminated dredgings. Must not 

contain fin  
17 05 08 Track ballast other than those 

mentioned in 17 05 07 
Only allowed if:  
- Does not contain soil and stones from contaminated site  

Construction and demolition waste – other construction and demolition was 

17 09 04 Mixed construction and demolition 
wastes other than those mentioned in 
17 09 01, 17 09 02 and 17 09 03 

Only allowed if:  
- The waste is generated from utilities trenchings 
- The waste consists of sub base aggregates i.e. granular 

material 
- The waste contains only materials that would be 

described by entries 17 01 01, 17 03 02 and 17 05 04 
in this appendix if the waste was not mixed 

Wastes from the mechanical treatment of waste not otherwise specified (for example sorting, crushing, 
compacting, pelletising) 
19 12 09 Minerals (for example sand, stones) Must not contain concrete, bricks, tiles, sand, stone or gypsum 

from recovered plasterboard. 
Municipal wastes (household waste and similar commercial, industrial and institutional wastes) including 
separately collected fractions 
20 02 02 Garden and park wastes (including 

cemetery waste) – soil and stones 
Must not contain contaminated stones from garden and 
parks waste. 

1373 
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Annex 7. Glossary  1374 

Aggregate: granular material used in construction. Aggregates may be natural, manufactured or recycled 1375 
(Definition in CEN/TC 154; (CEN, 2024)). 1376 

Backfilling: is defined in Art. 3(17a) as ‘any recovery operation where suitable non-hazardous waste is used 1377 
for purposes of reclamation in excavated areas or for engineering purposes in landscaping. Waste used for 1378 
backfilling must substitute non-waste materials, be suitable for the aforementioned purposes, and be limited to 1379 
the amount strictly necessary to achieve those purposes’ 1380 

Collection (follows the (EC) No 2008/98 definition): the gathering of waste, including the preliminary sorting 1381 
and preliminary storage of waste for the purposes of transport to a waste treatment facility.  1382 

Collection rate: percentage of CDW collection compared to the total CDW generation. CDW collected in a 1383 
country but exported for recycling to another country is included. CDW imported from other countries and 1384 
recycled in the country in question is not included. 1385 

Construction materials: are the raw materials or products used in the construction, renovation, or repair of 1386 
buildings, infrastructure, and other structures. These materials include a wide range of substances such as 1387 
aggregates, concrete, steel, wood, bricks, glass, plastic, insulation, wiring, piping, and roofing materials, among 1388 
others. 1389 

Construction and demolition waste (follows the (EC) No 2008/98 definition): means waste generated by 1390 
construction and demolition activities. 1391 

Construction waste: can be generated at every stage of a construction project, from site preparation and 1392 
foundation work to finishing and landscaping. 1393 

Construction works: means buildings and civil engineering works that may both be over or in the ground or 1394 
water, including but not limited to roads, bridges, tunnels, pylons and other facilities for transport of electricity, 1395 
communication cables, pipelines, aqueducts, dams, airports, ports, waterways, and installations which are the 1396 
basis for rails of railways. 1397 

Contaminants: substances or materials present in CDW waste that are not targeted for its further recycling 1398 
and which could pose a risk for human health and the environment (e.g. hazardous substances, persistent 1399 
organic pollutants).  1400 

Demolition waste: refers to the debris and materials that are generated during the process of tearing down 1401 
or dismantling a building or infrastructure. This can include materials such as concrete, bricks, wood, metal, 1402 
glass, and other construction materials. Demolition waste also includes hazardous materials such as asbestos, 1403 
lead, and other substances that may require special handling and disposal methods. 1404 

Disposal (follows the 2008/98/EC definition): any operation which is not recovery even where the operation 1405 
has as a secondary consequence the reclamation of substances or energy. Annex I of the Directive sets out a 1406 
non-exhaustive list of disposal operations.  1407 

Energy recovery: it refers to the use of waste principally as a fuel (e.g. refused-derived fuel (RDF)) or other 1408 
means to generate energy.  1409 

Hazardous waste (follows the (EC) No 2008/98 definition): waste which displays one or more of the hazardous 1410 
properties listed in Annex III of the WFD (e.g. explosive, acute toxic). 1411 

Mineral waste: means waste that does not undergo any significant physical, chemical or biological 1412 
transformations. Mineral waste will not dissolve, burn or otherwise physically or chemically react, biodegrade 1413 
or adversely affect other matter with which it comes into contact in a way likely to give rise to environmental 1414 
pollution or harm human health. The total leachability and pollutant content of the waste and the ecotoxicity 1415 
of the leachate must be insignificant, and in particular not endanger the quality of surface water and/or 1416 
groundwater. 1417 

Input material: construction and demolition waste used as input to a sorting or recycling facility. 1418 

Material recovery (follows the (EC) No 2008/98 definition): means any recovery operation, other than energy 1419 
recovery and the reprocessing into materials that are to be used as fuels or other means to generate energy. It 1420 
includes, inter alia, preparing for re-use, recycling and backfilling.  1421 
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Manufactured aggregate: aggregate of mineral origin resulting from an industrial process involving thermal 1422 
or other modification (Definition in CEN/TC 154; (CEN, 2024)). 1423 

Municipal solid waste: non-sorted, mixed waste from households and commercial activities. This waste flow 1424 
excludes the flows of recyclables collected and kept separately, be it one-material flows or multi-material 1425 
(commingled) flows. 1426 

Natural aggregate: aggregate from mineral sources which has been subjected to nothing more than 1427 
mechanical processing (Definition in CEN/TC 154; (CEN, 2024)). 1428 

Output material: materials obtained in the form of recycled aggregates from a recycling operation  1429 

Primary raw material (virgin material): material which has never been processed into any form of end use 1430 
product.  1431 

Recovery (follows the (EC) No 2008/98/EC definition): any operation generating waste serving a useful purpose 1432 
by replacing other materials which would have been otherwise used to fulfil a particular function, or waste 1433 
being prepared to fulfil that function, in the plant or in the wider economy. Annex II of the Directive sets out a 1434 
non-exhaustive list of recovery operations. 1435 

Recycled aggregate: aggregate resulting from the processing of inorganic material previously used in 1436 
construction (Definition in CEN/TC 154; (CEN, 2024)). 1437 

Recycling rate: percentage of CDW which is re-used and recycled for making new construction materials, 1438 
compared to the total construction material consumption.  1439 

Treatment (follows the 2008/98/EC definition): recovery or disposal operations, including preparation prior to 1440 
recovery or disposal. 1441 

Visual inspection: means inspection of consignments using either one or all human senses such as vision, 1442 
touch and smell and any non-specialised equipment. Visual inspection shall be carried out in such a way that 1443 
all representative parts of a consignment are covered. This may often best be achieved in the delivery area 1444 
during loading or unloading and before packing. It may involve manual manipulations such as the opening of 1445 
containers, other sensorial controls (feel, smell) or the use of appropriate portable sensors.  1446 
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