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Introduction to the CDWAste Project 

CDWaste Manage VET aims to develop an online free dual training programme for European construction 

workers who want to implement their professional skills in construction and demolition waste management 

with an online methodology to improve their employment opportunities and career advancement. 

The project aims to build a qualification path for CDW management workers which targets all workers included 

in EQF 3, 4 and 5. The training path that will be created will satisfy the training of all workers in the civil 

construction sector who want to improve and deepen their knowledge and skills on CDW management. The 

project will be structured in modules which will contain training units based on different EQF levels enabling 

workers with less experience and skills to follow those with an EQF  3, while a foreman/construction foreman 

or a technicians will be able to follow training units with a higher EQF level of 4 and 5. In this way we will be 

able to train all workers in the construction and demolition waste chain in the construction of civil housing.    

The construction sector makes intensive use of natural resources generating strong impacts on the territory 

and perhaps with a consequent progressive impoverishment of raw materials that is not unlimited. The problem 

can be partly contained by minimising waste production, i.e. the rational and disciplined use of available 

materials and encouraging the recovery of the waste produced. 

This waste is the waste products generated during the various building processes that affect a building in its 

various phases of life: mainly construction, renovation and demolition.  

This is the context of the CDWaste Manage VET project involving the following countries: France, Greece, Italy, 

Romania, Spain and Portugal. 

 

Following the information gathered through the 

research conducted in IO1, throughout IO2, in order 

to give a solid methodology to the design of the 

training programme CDW Manage VET, we 

proceeded to define the learning outcomes in terms 

of knowledge, skills and competences, according to 

the EQF. A matrix of learning outcomes will then be 

established. 

The inputs collected took into account that the 

target group of the training are consisting of 

construction workers able or wishing to acquire a 

level 5 qualification. This training should also allow 

an updating of skills for workers at a level not lower 

than EQF 3. 
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Training modules 

Module 1. Waste legislation and environmental records 

LU1 National regulations and requirements for waste management  

LU2 National regulations and requirements for the management and reuse of CDWaste 

 

Module 2. Waste management on site 

LU1 The properties of waste and its classification 

LU2 Audit Pre-Demolition: quantitative and qualitative aspects of inert waste  

LU3 Waste management planning on site 

LU4 On-site compliance in the management and recycling of CDWaste 

LU5 Selective demolition and CDWaste recovery 

 

Module 3. Construction and Demolition Waste Management and Recycling 

LU1 Waste treatment activities on site in the different processes 

LU2 Requirements and procedure for on-site reuse and recycling of inert materials from CDWaste's activities 

LU3 Selective demolition and recycling plan: costs and benefits 

 

Module 4. LCA building materials and environmental sustainability 

LU1 Environmental damage due to non-recovery of waste from CDWaste 

LU2 Objectives and strategies for a low impact construction site environmental 

LU3 Economic and social considerations that must be made for the selection of sustainable products 

LU4 Material selection with the LCA method 
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Module1 - Waste legislation and environmental records 

1. Definition and objectives of the module 
This training module’s objective is to help the learner acquire the necessary knowledge to apply existing national and 

European regulations and standards to activities related to CDW management.  

The first unit will focus on national waste management legislation, emphasizing the knowledge necessary to appropriately 

carry out actions in relation to the identification and classification of waste, as well as the safety measures necessary to 

meet the environmental criteria in agreement with national regulations in this respect.  

The second unit will focus on national CDW specific legislation, emphasizing the knowledge necessary to appropriately 

carry out actions to be taken on site in relation to the identification of CDW, as safety measures to meet the environmental 

criteria set by national regulations in this respect. 

The third unit will focus on European regulations and standards regarding the management and reuse of CDW. emphasizing 

the knowledge necessary to appropriately carry out actions in relation to keeping environmental records. 

2. Learning units table: 

  

Module 1: Regulations applicable to 
the management of CDW and 

environmental registers. 

Total duration: 8 hours 

Contact hours: 0 

Hours of practice: 0 

Hours of study: 7  
Evaluation hours: 1 

Units Module 1  

1. Unit 1: National waste management legislation and regulations (EQF 3) 
2. Unit 2: National regulations and legislation for the management and re-use of CDW (EQF 3) 

Distribution of learning units  

Unit 1: National waste management 
legislation and regulations 
 
 

Contact hours: 0  
Practical hours: 0 
Study hours: 4 
Evaluation hours: 0,5 

Unit 2: National regulations and 
legislation for the management and  
re-use of CDW 

 

Contact hours: 0  
Practical hours: 0 
Study hours: 3 
Evaluation hours: 0,5 

 

Support 

Lessons, Activities; Video viewing; Simulators; Applications. 

Evaluation 

 

3. National regulations and requirements for waste management 
 Unit 1: National waste management legislation and regulations 

General description 

Acquire the necessary knowledge to apply existing national regulations to carry out activities related to waste 
management. Know the legislation in relation to the identification and classification of waste, as well as in relation 
to the safety measures necessary to meet the environmental criteria established by the national regulations and 
local authorities. 

Learning outcomes 

On successful completion of the unit, the learner should: 

Knowledge 
● To know the main regulations on waste characterisation and management on the 

construction site.  
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● To know the main standards applicable to landfills and their operation: basic facilities and 
processes. 

● To know the occupational and environmental risk prevention regulations involved in waste 
management. 

Skills 

● Perform basic waste characterisation and management operations, complying with 
regulations on reuse, recycling or landfill disposal. 

● Carry out the loading and transport operations of waste that can be accepted and in a safe 
deposit/landfill, complying with the regulations on waste management. 

● Be aware of the risks associated with the activity and the environmental conditions of the 
site, derived from the procedures, equipment and waste managed in accordance with the 
applicable regulations and adopt preventive measures. 

Competences 

● Applying the regulations in force for the characterization and separation of waste 
according to its final destination (landfill, reuse or treatment in a recycling plant), under 
safe conditions and in accordance with the indications of the technicians responsible and 
the established work protocols. 

● Apply the waste management regulations on how to load, unload and transport waste that 
can be reused, accepted and treated in recycling and/or landfill plants and in accordance 
with the indications of the responsible technicians and the established work protocols. 

● Apply preventive and protective measures, using individual and collective protective 
equipment, reporting incidents, to avoid the risks associated with the workplace, in 
accordance with the applicable regulations and in accordance with the indications of the 
technicians in charge and the established work protocols. 

Delivery and evaluation 

The unit will be 
provided in the 
form of: 

⌧ Discussion 

⌧ Practice 

⌧ Lesson 
⌧ Group 
dynamics 

The unit will be assessed by: 

⌧ Examination  
• Oral/exercise 

• Project 

• Written exercise/test 

3.1.  Description of content  
 Contents Description 

Legislation on waste and 
environmental management in 
Spain/Greece/Italy/France/Romania/
Portugal 

● Definition of waste according to regulations. 
● Waste framework legislation and its national transposition 
● Main actors in waste management in 

Spain/Greece/Italy/France/Romania 

Waste management regulations in the 
organisation  

1. Basic Regulation on the Identification, Classification and Management 
of Waste in Organisations 

2. Basic legislation on safety, health and environmental risk prevention 
linked to waste   

 

This unit focuses on the Waste Framework Directive 2008/98/EC1 and its transposition into French, Greek, 

Italian, Portuguese, Romanian and Spanish legislation 

As an essential part of the legislative content, this unit explains key definitions and concepts such as: waste, 

waste classification, hazardous waste, waste management, separate collection, recovery, reuse, recycling, 

disposal and treatment. Next, the actors involved in waste management are identified: the producer, the holder 

                                                             
1 Subsequently  amended by: Commission Regulation (EU) No 1357/2014 of 18 December 2014 (replacing 
Annex III), Commission Directive (EU) 2015/1127 of 10 July 2015 (amending Annex II), Council Regulation (EU) 
2017/997 of 8 June 2017 (amending Annex III) and Directive (EU) 2018/851 of the European Parliament and of 
the Council of 30 May 2018. 
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and the manager.  Subsequently, basic principles defined in the legislation are presented, such as: the 

prevention of waste generation and "the hierarchy principle", and figures such as "the by-product" and the "end 

of product status" are explained, as well as the concept of "extended producer responsibility.  

For a better understanding, the concepts and definitions are accompanied by explanations and examples 

related to the construction sector.  

3.2. Theoretical approach 

3.2.1. THE EUROPEAN UNION LEGAL ORDER  
The EU legal system is an important part of the political and social reality of the member states, as it is directly 

reflected in the legislation of each country. 

The EU establishes a number of binding "legal acts", including regulations, directives and decisions: 

The regulations have a general scope, are mandatory and apply immediately upon their entry into force in all 

member states without having to be transposed into national law. 

The directives set outcomes or targets that all countries must meet. Each country decides how and by what 

means it will comply with them.   Once approved, they must be "transposed" into each nation's rules within a 

specified timeframe, usually two years.  

Decisions are legal acts with a scope of application that may be general or addressed to an individual and are 

mandatory.  

3.2.2. EUROPEAN LEGISLATION ON WASTE  
In recent decades, the European Union has developed important legislative work on waste. 

The Waste Framework Directive 2008/98/EC, hereafter WFD,      set out what is waste, and established a legal 

framework on how waste should be managed. WFD has two key objectives “to prevent and reduce the negative 

impacts caused by the generation and management of waste and to improve resource efficiency”.  

The WFD imposes labelling, registration, monitoring and control obligations from "cradle to grave", i.e. from 

the production of the waste to its final disposal or recovery. It also prohibits the mixing of hazardous waste with 

non-hazardous waste and other categories of hazardous waste. 

In addition to the WFD, there are other European directives and decisions updating it, focusing on specific issues 

related to waste and waste management such as landfilling of waste or on waste requiring a special legal 

regime, such as packaging and packaging waste, waste oils, electrical and electronic equipment, waste batteries, 

asbestos, etc. 

As a directive, the WFD is transposed into the national laws of the Member States.  

Definition of waste  
The WFD defines residue as:  

"any substance or object which the holder discards or intends or is required to discard". 

This definition has been adopted by all member countries in their legislation. 



 
 

 
 

11 

European List of Waste 
The European List of Waste (LoW) is a harmonized list of waste determined by the EU, which should be regularly 

reviewed. Article 7 of the WFD sets the basis for the LoW. 

The classification of waste according to the LoW is a key document, as it has consequences for: its labelling and 

storage, the safety measures to be taken by waste managers regarding the waste and its further treatment. 

Codes are assigned to wide range of activities such us waste transportation, installation permits (referred to a 

specific codes) and as basis for waste statistics. 

In the LoW, waste is classified by chapters and subchapters, according to the activity to which it belongs, and 

these are associated with two-digit and four-digit codes, respectively. Each waste is assigned a six-digit code, 

the LoW code.  

The entries in the LoW can be categorised into ‘absolute hazardous entries’, ‘absolute non-hazardous entries’ 

and ‘mirror entries’. “Mirror entries" are those where waste from the same source can be allocated to a 

hazardous entry or a non-hazardous entry depending on the specific case and the  waste composition. 

Example 

Concrete has the code 170101, which means that it belongs to chapter 17 "construction and demolition 

waste", and subchapter 1701 "concrete, bricks and tiles".  

Hazardous waste  

Hazardous waste is waste that poses a threat to human health and the environment.  
 
“The waste classification into hazardous and non-hazardous is based on the system for the classification and 

labelling of dangerous substances and preparations. This ensures that similar principles are applied over the 

whole life cycle of materials”. Hazardous waste must be identified by its hazardous characteristics, which are 

determined by testing methods, as described in EC Regulation 440/2008. 

Hazardous waste is defined as a waste that displays one or more of the fifteen hazardous properties listed in 

Regulation(EU) No 1357/2014 amending Annex III of Directive 2008/98/EC (WFD)4 

 

Example 

Hazardous wastes that may be found on a construction site include concrete admixtures, some mastic 

adhesives and sealants, halogenated flame retardant coatings, asbestos containing materials, tarry emulsions, 

solvent containers, paints, and adhesives, PBC equipment, etc. 

Hazardous waste is included in the LoW list. with an asterisk (*) code.  

Containers and packaging or materials containing traces of or contaminated by hazardous substances are 
also considered hazardous waste. 
 
 

Example 

Concrete has the code 170101 belong to "concrete, bricks and tiles" without hazardous traces. the same code 

with an asterisk, 170101* belong to "concrete, bricks and tiles" with hazardous traces.  

Learn more: 
Table 1 shows the different hazard characteristics defined in Regulation (EU) No 1357/2014, grouped 
according to the nature of the hazard. 
 
 

http://eur-lex.europa.eu/legal-content/ES/TXT/PDF/?uri=CELEX:32014R1357&qid=1435128142077&from=ES
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Code Characteristic Physical hazards  

Physical hazards 

HP 1 Explosive 

HP 2 Oxidizing 

HP 3 Flammable 

Hazards to human health 

HP 4 Skin irritation and eye damage 

HP 5 Specific Target Organ Toxicity (STOT)/Aspiration toxicity 

HP 6 Acute toxicity 

HP 7 Carcinogen 

HP 8 Corrosive 

HP 9 Infectious 

HP 10 Toxic for reproduction 

HP 11 Mutagen 

HP 12 Release of a gas with acute toxicity 

HP 13 Sensitiser 

Environmental hazards 

HP 14 Ecotoxic 

Other 

HP 15 Wastes that may exhibit one of the above hazard characteristics 
which the original waste did not exhibit directly 

 

Classification of hazard characteristics as defined in EU Regulation 1357/2014 , according to the nature of the hazard (HP Hardzous Properties). 

Safety Data Sheets. 
According to the REACH regulation, products with chemical substances and mixtures must be provided with 
Safety Data Sheets (SDS). 
The information contained in the SDS is as follows: 

1. Identification of the substance/preparation and company/undertaking 

2. Hazard identification. 

3. Composition/information on ingredients.  

4. First aid. (general indications/ inhalation/skin contact/eye contact/ ingestion) 

5. Fire-fighting measures. (suitable extinguishing media, protective measures etc.) 

6. Accidental release measures. (precautions, collection, and clean-up methods). 

7. Exposure controls/personal protection. (respiratory, hand, eye protection etc.) 

8. Handling and storage. 

9. Physical and chemical properties. 

10. Stability and reactivity. 

11. Toxicological information. 

12. Ecological information. 

13. Disposal considerations. 

14. Transport information. 

15. Regulatory information. 

16. Other information. 

SDSs make it possible to assess the risks to which workers are exposed and to establish preventive 
measures for their handling, including waste.  

Labelling Hazardous wastes 

The labelling of products or substances considered hazardous is a very useful piece of information because 
it allows their rapid identification and informs about the risks associated with them. 
Regulations on the labelling of hazardous substances, including waste, are based on Regulation (EC) No 
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1272/2008 on classification, packaging and labelling of substances and mixtures (CLP) and Decision 
2014/955/EU.  
 
The label must state:      

 
 
 
 
 
 

 

 

 

 

 

Example of Hazardous waste identification label. 

a) The code and description of the waste according to the LoW list.  

b) The code and description of the hazard characteristic. Hazard characteristics are identified by letters 

HP (Hazardous Properties). 

c) Name, address and telephone number of producer or holder of the waste.  

d) Packaging dates.  

e) Pictograms indicating the nature of the hazards. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Pictograms and dangerous characteristics. Source: Spanish Ministry for ecological transition and demographic challenge. www.miteco.gob.es 

Labels must be firmly attached to the packaging and have a minimum size of 10x10 cm. 
Commission notice on technical guidance on the classification of waste: 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.C_.2018.124.01.0001.01.ENG 
 

 

  

WASTE: -HALOGENATED SOLVENT 

CODE: 14 06 03  DANGER CODE: HP3+HP5 

FLAMABLE TOXIC 

 

PRODUCER: 
ADRESS: 
PHONE: 

   

PICTOGRAM CHARACTERISTIC CHARACTERISTIC 

HP1-

EXPLOSIV

 

HP3-

FLAMMABLE 

HP3-

OXIDIZING 

HP9-

INFECTIOUS 

HP5-SPECIFIC 

TOXICITY 
HP4-IRRITANT 

HP8-

CORROSIVE 
HP7-

CARCINOGEN 

HP10-TOXIC FOR 

REPRODUCTION 

HP6-ACUTE 

TOXICITY 

the gas pump 

symbol is used 

for compressed 

and liquefied 

HP12-Release of 

gas with acute 

 

HP15 Wastes 

that may 

exhibit one of 

the above 

HP14-

ECOTOXIC 

HP4-IRRITANT 
Skin irritation Cat 

2 and 3 

Eye irritation Cat 

2 
HP6 ACUTE 

TOXICITY 
Acute tox 4 Oral, 

Without 

pictogram 

PICTOGRAM 
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Waste management definitions  
WFD includes key definitions relating to waste, waste management and the actors involved in waste 

management, which are essential for interpreting the law: 

Waste management 
Waste management means: 

“collection, transport, recovery and disposal of waste, including the supervision of such operations and the 

after-care of disposal sites, and including actions taken as a dealer or broker; 

Waste collection 
Waste collection refers to the collection of waste and includes the sorting and initial storage of waste before it 

is transported to a treatment facility.  

Separate or selective collection is the separate collection of waste according to its type and nature to facilitate 

its subsequent treatment.  

For example, waste can be collected in different containers, each container with a different type of waste such 

as: wood, plastics, plaster, concrete and stone, metals, hazardous waste etc.. 

 

Waste separation on site. Source: Ihobe public company for environmental education. Ihobe manual for drafting and implementing a construction and 

demolition waste management plan and good trade practices. 2012 

Separate waste collection on a construction site has many advantages, including reducing the cost of waste 

management and increasing the chances of transforming waste into quality products through recycling. 

Waste recovery 
Waste recovery means: 

“any operation the principal result of which is waste serving a useful purpose by replacing other materials 

which would otherwise have been used to fulfil a particular function, or waste being prepared to fulfil that 

function, in the plant or in the wider economy” 

A distinction should be made between "energy recovery", where waste is used as a fuel to produce energy, 

and "materials recovery", or the preparation of materials for reuse, recycling, or backfilling. 

In construction, recovery means that the waste will be used in some way on or off site and will not be sent to 

a landfill.  
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Recovery operations include preparation for re-use and recycling. 

Re-use 
Re-use is defined as: 

"any operation by which products or components of products which are not waste are re-used for the same 

purpose for which they were conceived". 

Before a demolition material can be reused, it must be prepared for reuse. Preparing for re-use is defined as: 

 “checking, cleaning, or repairing recovery operations, by which products or components of products that have 

become waste are prepared so that they can be re-used without any other pre-processing.  

Example 

In construction works, reuse is the use of materials that come from demolition works and are in good 

condition.  These materials are reused without further processing, e.g. masonry, roof tiles, wooden beams, 

etc. They can be sold on the second-hand market. 

 
 

Old roof tile for reuse in restoration work. Source:Tejas Gimenez. www.tejavieja.es 

 

Recycling 
Recycling is defined as:  

“Any recovery operation by which waste materials are reprocessed into products, materials or substances 

whether for the original or other purposes. It includes the reprocessing of organic material  

but does not include energy recovery and the reprocessing into materials that are to be used  

as fuels or for backfilling operations ". 
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To make CDW recycling possible, it needs to be transported to treatment plants where it is sorted and 

processed for new uses.  

Example 

Many construction wastes can be recycled, e.g. :stone and concrete, for the production of aggregates; wood, 

for the production of wood-based products such as chipboard etc.; glass for the production of glass fibre; 

metals for the production of metals by remelting; plastics etc.  

 

Derived from wood. CHIPBOARD PANELS. Source: Elke Wetzig (elya), CC BY-SA 3.0 <https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia 

Commons 

Backfilling  

Backfilling means 

“any recovery operation where suitable non-hazardous waste is used for purposes of reclamation in excavated 

areas or for engineering purposes in landscaping. Waste used for backfilling must substitute non-waste 

materials, be suitable for the aforementioned purposes, and be limited to the amount strictly necessary to  

achieve those purposes; 

Disposal 
Disposal is defined as: 

 " any operation which is not recovery even where the operation has as a secondary consequence the 

reclamation of substances or energy”.  

A non-exhaustive list of disposal operations is set out in WDF, Annex I. 

Example 

The most common disposal operation for construction waste is landfilling. 
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Controlled landfill for non-hazardous waste. Source: Grupotec. www.grupotec.es 

Before disposal, waste must be treated, unless this is not technically feasible, or if treatment would be 

harmful to health or the environment. 

Treatment 
Treatment is defined as: 

"recovery or disposal operations, including preparation prior to recovery or disposal". 

 

Outline of waste treatment operations 

Actors involved in waste management.  
In the waste management process, a series of figures defined by law are involved, these are:  

‘”waste producer’ means anyone whose activities produce waste (original waste producer) or 

anyone who carries out pre-processing, mixing or other operations resulting in a change in the 

nature or composition of this waste”. 

Example 

In the construction and demolition site context, the waste producer is the developer or the owner. 

"waste holder" means a waste producer or a natural or legal person who is in possession of the waste; 
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Example 

On construction and demolition sites, the waste holder is the owner of the company carrying out the work, 

i.e. the contractor or builder, the subcontractors or the self-employed, but not the employees. 

"Waste manager" means the person or entity, public or private, registered by permit or notification, 

who carries out any of the operations that make up waste management, whether or not he is the 

producer of the waste; 

Example 

The waste manager may be the operator of the company that collects, transports and treats the waste in 

treatment plants. 

"dealer' means any undertaking which acts in the role of principal to purchase and subsequently sell 

waste, including such dealers who do not take physical possession of the waste. 

"broker" means any undertaking arranging the recovery or disposal of waste on behalf of others, 

including such brokers who do not take physical possession of the waste. 

Stakeholders’ obligations. 

WFD specifies specifies the obligations of the actors involved in the management . 

Obligations of producers or other initial holders of waste. 
The producer or other initial waste holder has several options to ensure proper treatment, these are: 

● Treat the waste himself. 
● To entrust the treatment to a registered dealer, or to an authorised entity or company. 
● Hand over the waste to a registered waste collector for treatment. 

These operations must be documented. 

Each Member State specifies the conditions of responsibility and decides in which cases the initial producer 
retains responsibility for the whole treatment chain and in which cases responsibility can be shared or delegated 
between the actors in the treatment chain. 

Obligations of waste managers. 

Entities or companies collecting or transporting waste on a professional basis have the obligation to: 
● Collect waste and transport it in accordance with the applicable regulations. 
● Keep hazardous products packaged and labelled in accordance with the international and EU standards 

in force, during collection, transport and temporary storage. 
● The shipment of hazardous waste within a Member State must be accompanied by an identification 

document, which may be in electronic form. Annex IB of Regulation (EC) No 1013/2006 specifies the 
data to be included in this document. The documentation must be kept for a minimum period of 12 
months. 

● Deliver the waste to authorised entities or companies for treatment and have documentation to prove 
it. 

Dealers and agents must comply with what they have declared in their notification of activities and with the 
clauses and conditions in the contract. They are obliged to ensure that they carry out the complete treatment 
of the waste they acquire and to provide documentary proof of this to the producer or initial holder of the 
waste. 
Waste treatment entities or companies must have authorisation for their function and must provide 
documentary evidence of the treatment they carry out, which must be in accordance with the provisions of the 
authorisation. 
All of them: waste treatment entities or companies, waste collection and transport companies, agents and 
dealers and establishments and companies that produce hazardous waste: 
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● shall be subject to inspections by the competent authorities.  Member States may consider records kept 
under the Eco-Management and Audit Scheme (EMAS) as valid. 

● shall keep an electronic record of their activities in chronological order and make it available to the 
competent authorities: The record must indicate: nature and origin of the waste, the amount destined 
for preparation for re-use, recycling and other recovery operations. 

● The recorded information on hazardous waste must be kept for a period of 3 years, 12 months in the 
case of transport. 

 

Waste hierarchy 
The objective of waste management is to ensure the protection of the environment and human health.  Waste 

should be managed in such a way that it does not cause risks to water, soil, fauna and flora, noise and odour 

nuisances, or any other environmental impacts. Management measures taken should be in line with climate 

change strategies. 

To achieve this goal, the law establishes the principle of "waste treatment hierarchy" which gives priority to 

"prevention", following the maxim "the best waste is the waste that is not produced". 

 

Prevention is the set of measures taken at all stages of the life cycle of a substance, material, or product, with 

the aim of reducing: 

f) waste generation, reusing the product or extending its useful life; 

g) negative environmental and health impacts of waste, including material and energy savings; 

h) content of hazardous substances in the materials; 

The life cycle phases of a product are: design, manufacture, distribution, consumption or use, and end-of-life 

treatment or disposal. 

 

Example 

Ways to prevent waste generation on a construction site include reducing or reusing product containers and 

packaging, or accurately calculating the amount of materials needed to avoid waste. 

Once the waste has been generated, the order of priority in its treatment is: recovery through preparation 

for re-use, recycling, and other forms of recovery, including energy recovery. Where recovery is not possible, 

the waste may be disposed of, mainly through landfilling. 

The so-called 3R rule of priority in waste management is in this order: Reduce, Reuse and Recycle. 

 

 Waste management prioritisation pyramid. Source: Own elaboration. 

The hierarchy principle should be applied to all types of waste. 

In order to promote the principle of hierarchy, the law provides for: 
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- Economic, financial, and fiscal measures should be taken to boost the recycling market, such as 

landfill fees. Landfill fees are a deterrent measure that encourages prevention. The more waste 

that is produced and goes to landfill, the more expensive it is to manage.  

-  The costs of waste management should be borne by the original waste producer, or the current 

waste holder, following the "polluter pays" principle.  

- Competent authorities to take measures to encourage reuse and recycling. Examples of such 

measures are: support for the creation of reuse networks and reuse centers, and the promotion 

of products ready for reuse and recycled products through public procurement.  

The transformation of waste into a marketable product requires a secure and uniform legal framework that 

does not give rise to confusion and on which companies can rely. Therefore, for waste to cease to be waste for 

legal purposes, the law includes two concepts: "by-product" and "end of product status". These two figures 

are key tools to make the circular economy possible. 

By-product  
A by-product is a leftover material that comes from an industrial process of production of a product, that can 

have a usefulness for a specific legal use that meets all the guarantees of environmental protection and health, 

and that can be used directly, therefore, it is not considered waste. 

The difference between a by-product and a waste is that the by-product has a utility, and the waste does not. 

Example 

For example, the processing of wood generates by-products such as bark, chips and sawdust. Bark is used as a 

decorative element or fertiliser, sawdust for animal bedding and pellets for energy production. 

 
By product 

End of waste status  
Waste that has been subject to recycling or any other recovery operation ceases to be waste for legal 

purposes if the product obtained from it meets the following requirements: 

● They are used for specific purposes. 

● There is demand and a market for the product. 

● Meets the technical requirements, legislation, and standards applicable for the intended use. 

● Not harmful to human health or the environment 

 

A waste it is no longer considered waste, legally, when it is recovered, and the product obtained from it is 

marketable as a useful and safe product.  
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This is where the concept of secondary raw material comes in, which is the material that comes from already 

used products and leftover material, and which is recovered for use as raw material, as long as it does not come 

from a primary production process, i.e. as long as it is not a by-product. 

Example 

Spain has established specific quality criteria for recycled aggregates, as a type of recovered CDW, in addition 

to the requirement for CE marking and suitability.  

The Structural Concrete Instruction (EHE-08) establishes the quality requirements that recycled aggregates 

must meet for use in concrete.   

When concrete and stone waste is converted into recycled aggregates that meet the requirements for use in 

the manufacture of concrete, it is no longer considered waste.  

Extended producer responsibility  

The producer of the product is defined as "any natural or legal person who professionally develops, 

manufactures, processes, treats, sells or imports products".  

Example 

It is a producer, the manufacturer of an air conditioner or an LED lamp, both of which fall under the EEE 

(electrical and electronic equipment) product category. 

The WFD defines "Extended Producer Responsibility Scheme" (EPR) as "a set of measures taken by Member 

States to ensure that producers of products take financial and/or financial and organisational responsibility for 

the management of the waste phase of a product's life cycle". 

According to Law 22/2011, producers of products may be obliged to: 

● Design products that generate the minimum amount of waste and environmental impact in all 

phases of their life cycle. 

● Design and manufacture durable products, which, once they become waste, are easy to separate 

and prepare for reuse and recycling. 

● Accept the return of products that are reusable and accept the delivery of products that have 

reached the end of their life cycle and have become waste, assume their management, and finance 

it. Provide information to the user on the possibilities for reuse and recycling of the product 

purchased. 

● Take partial or full responsibility for the waste management organization and may share this 
responsibility with the product distributors. 

● Manufacture products from materials that are recycled from waste. 
● Provide information on the waste management of their products,  when they become waste. 

The EPR encourages manufacturers or producers to become involved in the prevention, organization, and 

financing of the management of the waste generated by their products. Likewise, the EPR favours the circular 

economy, because it is an incentive for the design of products that can be reused and whose waste can be easily 

recycled.  

Example 

In Spain, nowadays, the EPR only applies to producers of electrical and electronic equipment, batteries and 

accumulators, vehicles, packaging, tyres and mineral oils. However, more and more companies in other sectors, 

such as textiles, are including this responsibility in their environmental policies. 
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3.2.3. NATIONAL WASTE MANAGEMENT PLANS 

The National Strategies and Plans of waste management, developed in PPCs, must be in compliance with the 

European Framework of the 2020 Strategy. 

Waste management planning is one of the key tools for authorities to transpose the principles of EU waste 

legislation at a national, regional and local level within their Member State. The Member States’ authorities 

have to establish in accordance with Articles 1, 4, 13 and 16 of the WFD one or more waste management plans 

(WMP). Generally, these plans are consistent with the guidelines of the WFD, following the following principles: 

● protection of human health and the environment,  

● waste hierarchy:  

● self-sufficiency and proximity: all public administrations shall take all necessary measures to establish 

an integrated network of waste disposal installations, by means of the most appropriate methods and 

technologies; 

● access to information and participation in waste matters: public administrations shall guarantee rights 

of access to information and participation on waste matters, therefore, together with stakeholders and 

the general will have an opportunity to draw up the plans and programs; 

● waste management costs: regulating the procedures and responsibilities of waste management; 

● coordination between administrations: delimiting the competences of each public administration 

involved and taking action through the coordination commission on waste matters; 

● responsibility, monitoring, inspection, control and penalty system. Reinforce, increase and coordinate 

inspection, control and monitoring activities, especially to avoid market distortions associated with 

illegal waste management. 

3.2.4. NATIONAL REGULATIONS TRANSPOSING THE REVISED WASTE 

FRAMEWORK DIRECTIVE (WFD)  

French regulations transposing the WFD. 
The French Environment Code (Environment Code) contains most of the acts and decrees related to the 

environment, such as: 

● rules concerning the preservation of natural resources; 

● the monitoring of hazardous activities; 

● environmental assessment and public information on projects. 

Ordonnance no.2010-1579 from December 17th 2010 transposes various provisions of the European Union 

WFD 2008/98/UE, amending the Environmental Code, as follows: 

1. defines and clarifies concepts relating to waste management, such as waste, producer and holder of waste, 

prevention, reuse, recycling or recovery (Article L.541-1-1 of the Environment Code); 

2. defines the main stages of waste management by prioritising them: prevention, reuse, recycling, recovery, 

particularly energy recovery, and disposal (art. L.541-1); 

3. introduces the possibility for certain substances to be removed from the status of waste after undergoing 

appropriate treatment (art. L.541-4-2 et L.541-4-3); 

4. specifies the obligations of waste producers and holders in relation to the waste hierarchy (art. L.541-2-1);  

5. adds articles L.541-7-1 and L.541-7-2, which require producers and holders of waste to characterize their 

waste, to package and label their hazardous waste according to rules to be defined by decree, and prohibits 

the mixing of hazardous waste with other waste or materials outside a facility classified for environmental 

protection; 

6. amends Article L.541-3, in order to specify the administrative policy on waste and introduces a system of 

administrative penalties;  



 
 

 
 

23 

7. requires the separate collection of recoverable waste (Article L.541-21-2) and introduces into waste planning 

the management of waste resulting from natural disasters or marine and river pollution;  

8. introduces an article L.541-10-9 which creates a national prevention plan, established by the Minister of 

Ecology. 

Greek regulations transposing the WFD. 

The WFD 2008/98/EC was transposed in Greek legislation by Law 4042 of 2012 ‘Penal protection of the 

environment – Compliance with Directive 2008/99/EC – Framework for waste generation and management – 

Compliance with Directive 2008/98/EC – Regulating issues of the Ministry of Environment, Energy and Climate 

Change’.  

The basic concepts and the management framework set by Law 4042/2012, as well as the scope, the definitions, 

the waste hierarchy, the permits, the responsibility etc. (art. 10 – 48 of the Law), are in full compliance with the 

system adopted by the Directive 2008/98/EC. 

Italian regulations transposing the WFD. 
WFD, was incorporated into the Italian legal framework by Part IV of the Environmental Code (Legislative 

Decree 152 of 3 April 2006) as amended by Legislative Decree 205 of 3 December 2010 (this covers some sixty 

articles, Articles 177-238), to which the regional legal requirements must also be adapted (Article 177). 

The provisions set down in the Environmental Code can be divided into two sections:  

● a general section containing about forty articles (Articles 177-216), relating to the sphere of application 

of the associated provisions and corresponding exclusions, principles, prevention of wastes, definitions, 

the liability of the producer, by-products, so-called end-of-waste materials, classification of wastes, 

powers and jurisdiction, and the associated department and authorisations,  

● and a special section containing about twenty articles (Articles 217-238), dedicated to coverage of 

specific types of wastes (packaging materials, electrical and electronic equipment, tyres, end-of-life 

vehicles, the various waste consortia, etc.). 

Portuguese regulations transposing the WFD. 
The Portuguese Decree-Law 73/2011 from 17 June 2011 transposed the WFD by amending the Decree-Law 

178/2006 from 5 September 2006 defining the conceptual framework for waste management in Portugal. This 

aims to clarify key concepts such as waste definitions, prevention, reuse, preparation and for reuse, treatment 

and recycling, and the distinction between the concepts of recovery and disposal of waste, based on an effective 

difference in environmental impact, taking into account waste hierarchy as a fundamental principle of 

environmental policy. This decree amended Decree-Law No. 178/2006 of September 5 and No. 46/2008 of 12 

March.  

Rumanian regulations transposing the WFD. 
Law no. 211/2011 on the waste regime (republished in 2014) transposed the WFD and was subsequently 

amended and modified by another legal documents. 

Spanish regulations transposing the WFD. 

In Spain, the legislation on waste is comprised of: 

a) State Basic legislation  

b) Autonomous community legislation  

c) Municipality legislation.  

The state basic legislation is the "Law 22/2011, of 28 July, on waste and contaminated soils" and is a product 

of the transposition of the Waste Framework Directive 2008/98/EC.  
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This legislation will soon be repealed and replaced by a new "Law on Waste and Contaminated Land". The new 

law revises and updates Law 22/2011 and transposes European directives adopted in 2018 and 2019   of the 

"Circular Economy Package".  

Classification of waste  

Depending on the criterion applied, waste is classified into different categories, which are not mutually 

exclusive: 

 
Article 3 of Law 22/2011 classifies waste and debris from minor construction and home repair works as 
household waste. 
 
Minor building works are those that do not affect the building structure and do not require a project signed by 
a competent technician, e.g. change of coverings (floors, tiling, etc.), change of installations, etc. 
 
For the purposes of this law, other construction, and demolition waste (CDW), which does not originate from 

minor works, is considered as industrial waste. 

Administrative powers  

The State, the Autonomous Communities (CCAA) and local authorities have the power to inspect, monitor waste 

management and sanction companies for non-compliance with the law, when necessary. In addition, they have 

the following powers: 

The State: 

● Elaborating and approving National Waste Plans 

● Set minimum targets for reducing waste generation, and preparing for reuse, recycling and recovery of 

waste. 

The Autonomous Communities: 

● Develop waste prevention programmes and waste management plans. 

● Authorizing waste production and management activities. 

● To record all information at regional level on waste production and management. 

● Draw up their own waste regulations, when they deem it appropriate. 

Local Entities, or the Provincial Councils, where appropriate: 

• Collect, transport and treat domestic waste generated in households, businesses and services. 
• Drawing up programmes for the prevention and management of waste under its responsibility. 

Waste management plans and programmes should be evaluated and reviewed every six years. 

National waste management plans  

Apart from legislation, Spain's policy documents related to waste management include: 

● State Waste Prevention Programme (PEPR) 2014-2020; 
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● State Framework Plan for Waste Management (PEMAR) 2016-2022; 

● The Spanish National Integrated Waste Plan (PNIR), which has as its main objectives:  

o reduce the volume of waste;  

o reuse and prolonging the life of products; 

o reduce hazardous substances in materials and products; 

o reduce the adverse impact of waste on human health and the environment. 

Practical approach  
Which products of a construction site can be considered as EEE from the ones included in the following link?  

https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/prevencion-y-gestion-

residuos/flujos/aparatos-electr/electricos-y-electronicos-que-categorias-aee-existen.aspx 

Learn more: 

EU video on waste and circular economy 

https://multimedia.europarl.europa.eu/es/circular-economy-europe-cleans-up-its-act_N01-PUB-180504-

CIRC_ev 

A plastics strategy for a circular economy 

https://multimedia.europarl.europa.eu/es/a-plastic-strategy-for-a-circular-economy_N01-PUB-180907-

PLAS_ev 

Planned obsolescence" is the design of some products to have a limited life in order to increase their market 

demand. It is common for light bulbs to blow, printers to crash, or batteries not to work after a certain 

number of hours of use due to "planned obsolescence".    This generates a lot of waste, which could be 

reduced if the lifetime of these products were not limited.  

https://www.youtube.com/watch?v=uGAghAZRMyU 

 

3.3. Evaluation 

1) Chose the correct sentence: 

A. European regulations are binding and must be applied immediately after their entry into force in 

all Member States, without the need to be transposed into national law. 

B. Once approved, European directives must be "transposed" into each nation's rules within a 

specified timeframe, usually two years. 

C. European decisions are not mandatory.  

2) Choose the correct answer to complete the sentence. The “Waste Framework Directive 2008/98/EC 

(WFD)… 

A. established a legal framework on how waste should be treated,  

B. set an EU waste reduction target of 90% by weight by 2050.  

C. must be "transposed" into each nation's rules. 

 

3) European List of waste (LoW) 

A. It is a harmonized list determined by the EU, which is regularly reviewed. 

B. The classification of waste according to the LoW have consequences for: its labelling and storage, 

the safety measures to be taken by waste managers regarding the waste and its further treatment.  

https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/prevencion-y-gestion-residuos/flujos/aparatos-electr/electricos-y-electronicos-que-categorias-aee-existen.aspx
https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/prevencion-y-gestion-residuos/flujos/aparatos-electr/electricos-y-electronicos-que-categorias-aee-existen.aspx
https://multimedia.europarl.europa.eu/es/circular-economy-europe-cleans-up-its-act_N01-PUB-180504-CIRC_ev
https://multimedia.europarl.europa.eu/es/circular-economy-europe-cleans-up-its-act_N01-PUB-180504-CIRC_ev
https://multimedia.europarl.europa.eu/es/a-plastic-strategy-for-a-circular-economy_N01-PUB-180907-PLAS_ev
https://multimedia.europarl.europa.eu/es/a-plastic-strategy-for-a-circular-economy_N01-PUB-180907-PLAS_ev
https://www.youtube.com/watch?v=uGAghAZRMyU
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C. None of the previous sentences are correct. 

4) What is waste management?  

A. transport, recovery, and disposal of waste 

B. collection, transport, and disposal of waste.  

C. collection, transport, recovery and disposal of waste, including the supervision of such operations 

and the after-care of disposal sites, and including actions taken as a dealer or broker; 

5) What does waste recovery mean? 

A. The waste will be sent to the landfill. 

B. the waste will never leave the site because it will be recycled.  

C. the waste will be used in some way on or off site and will not be sent to a landfill. 

6) Choose the correct sentence. 

A. Cleaning old shingles and replacing them on a roof is recycling. 

B. Making chipboard from old wood beam waste is recycling. 

C. Making fibreglass from waste glass bottles is reused. 

7) Choose the correct sentence. 

A. Prevention means reducing waste generation. 

B. prevention should apply to all phases of a product's life cycle. 

C. prevention should only apply to the use phase product's life cycle. 

8) Indicate the correct order, according to the waste hierarchy principle. 

A. Reduce, Reuse, Recycle. 

B. Reduce, Recycle, Reuse. 

C. Reuse, Recycle, Reduce. 

9) Which is a by-product of the following examples? 

A. The wood from the tree that is used to make a beam.  

B. Tree bark for landscaping. 

C. A steel beam made from recycled metals. 

10) What “extended producer responsibility” could entail to de producer? 

A. The obligation to design and manufacture durable products, which, once they become waste, are 

easy to separate and prepare for reuse and recycling. 

B. To accept the return of products that are reusable and accept the delivery of products that have 

reached the end of their life cycle and have become waste, assume their management, and finance 

it. 

C. None of the previous answers is correct.
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4. National regulations and requirements for the management and reuse 

of CDWaste 

Unit 2: National legislation and regulations applicable to the management and re-use of CDW 

General description 

Acquire the necessary knowledge to apply existing national regulations to carry out activities related to the 
management and reuse of CDW. Know the appropriate actions to be taken on site in relation to the identification of 
CDW, safety measures and classification of CDW to meet the environmental criteria set by the company's 
environmental management plan and local authorities and national regulations. 

Learning outcomes 

Upon successful completion of the unit, the learner should 

Knowledge 

1. To know the regulations in force regarding the characterisation of CDW that can be 

reused or accepted in a recycling plant. 

2. To know the main regulations for on-site operations for the reuse and recycling of 

construction and demolition waste.  

3. To know the main regulations of off-site operations for the reuse and recycling of CDW.  

4. To be familiar with the current regulations on the prevention of occupational and 

environmental risks in the reuse and recycling of CDW. 

Skills 

5. Carry out the basic operations for the characterisation of CDW and its separation, in 

accordance with current regulations. 

6. Carry out on-site reuse and recycling operations in accordance with current regulations. 

7. Carry out the loading, transport and unloading operations of the CDW that can be 

accepted and treated in the recycling plants in compliance with the regulations on CDW 

management. 

8. Assess the risks associated with the activity and the environmental conditions of the site, 

derived from the procedures, equipment and waste substances in accordance with the 

applicable regulations and take preventive measures. 

Competences 

9. Apply the regulations relating to the characterisation and separation of CDW according to 

its final destination (landfill, reuse or treatment in a recycling plant), in safe conditions, in 

accordance with the indications of the technicians responsible and the established work 

protocols. 

10. Applying the regulations on the external management of CDW on how to load, unload 

and transport waste that can be reused, accepted and treated in recycling and/or landfill 

plants. 

11. Applying preventive and protective measures, using individual and collective protective 

equipment, reporting incidents, to avoid risks associated with the workplace in 

compliance with applicable regulations. 

Delivery and evaluation  

The unit will be 
provided in the form 
of: 

⌧ Discussion 

⌧ Practice 

⌧ Lesson 
⌧ Group dynamics 

The unit will be assessed by: 

⌧ Examination  
• Oral/exercises 

• Project 

• Written exercises/test 
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4.1. Description of content  

 Contents Description 

Regulations on the 
management and reuse of 
CDW in Spain/Greece 
/Italy/France 
/Romania 

1. The framework legislation on the management, re-use and recycling of CDW and 
its national transposition 

2. Main actors in the reuse and recycling of CDW in 

Spain/Greece/Italy/France/Romania 

 

Regulations on the 
management and reuse of 
CDW on site  

● Basic regulations on the re-use of CDW: basic guidelines on the construction 
site 

● Basic regulations on safety, health and environmental risk prevention linked to 
CDW: basic guidelines on the construction site 

4.2. Introduction  

This unit focuses on construction and demolition waste. Firstly, the classification of CDW from the European 

waste list is shown. Then the unit presents data about legislation on the production of CDW in France, Greece, 

Italy, Portugal Romania and Spain. The information includes:  definition, legislation and policies of CDW, 

existing guidelines on CDW management, and protocols related to the end of waste. Finally, the unit shows 

the drivers of sustainable CDW management. 

4.3. Legislation on the production of construction and demolition waste: France 

After the government issued an official roadmap for the circular economy (feuille de route de l’économie 

circulaire) in April 2018, Act 2020-105 (LOI n° 2020-105 du 10 février 2020 relative à la lutte contre le gaspillage 

et à l'économie circulaire (1)) introduced into national legislation the national strategy concerning waste 

regulation, as well as different EU directives (among which is Directive 2019/904 dated 5 June 2019 on the 

reduction of the impact of certain plastic products on the environment). This act aims at reducing waste and 

promoting the circular economy. It tackles specifically (but not only) the plastics sector. 

Law no. 2020-105 of 10 February 2020 relating to the struggle against waste and the circular economy: this 

law acts the creation of an extended producer responsibility dedicated for waste from the building sector. 

Several measures in the Act are designed to improve the management of construction waste and to combat 

illegal dumping: 

● development of a polluter-pays system for the building sector, which would be operational from 1 

January 2022; 

● installation of new professional waste disposal facilities and free take-back of waste in waste collection 

centres when it is sorted out. 

The Environmental Code: Articles R 111-45 and R 111-46 determine the conditions under which a waste 

inventory must be carried out during demolition. 

Act 2020-105 (LOI n° 2020-105 du 10 février 2020 relative à la lutte contre le gaspillage et à l'économie 

circulaire (1)) amends the scope and the regime of extended producer liability (responsabilité élargie du 

producteur) for the waste regulation of certain products. In particular, the scope of extended waste producer 

liability now encompasses building materials and industrial oils (from 1 January 2022 on) (see Article L. 541-10-

1, Environment Code). The regime of extended waste producer liability now includes the possibility that the 

distributors of certain products must retrieve, free of charge, used products that the final consumers no longer 

need (see Article L. 541-10-8, Environment Code) 

Law on energy transition for green growth of 17 August 2015 (Loi no. 2015-992 relative à la Transition 

Énergétique pour la Croissance Verte) sets the main objectives of a new French energy model and aims to 
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encourage ‘green growth’ by reducing France's energy expense and promoting so-called clean energy. It also 

includes provisions promoting the circular economy and better waste management. The law emphasizes the 

reduction of waste and the priority given to the prevention and reduction of waste production. 

It does not impose specific targets for this reduction and encourages voluntary experiments to be launched in 

order to promote the eco-design of manufactured products and to optimise the second life cycle of products. 

However, this law imposes minimum thresholds for the recovery of waste from the construction sector. The 

provisions concerning the building sector (essentially codified in articles L. 541-1 of the Environment Code) are 

as follows:  

● priority to prevention, with the reduction of waste from economic activities, ‘in particular from the 

building and public works sector’;  

● an overall reduction target for the storage of non-hazardous non-inert waste (-30% by 2020 and -50% 

by 2025, compared to 2010);  

● the target of 70% recovery of non-hazardous construction and public works waste by 2020 set by the 

WDF);  

● Article 93 (L.541-10-9 of the Environment Code) obliges distributors of construction materials, products 

and equipment intended for professionals to organize themselves to take back their waste (terms of 

application: decree of 10/03/2016, article 93).  

● Articles 78 and 94 (L. 541-32 and 541-32-1 of the Environment Code) provide an improved framework 

for the use of waste for development, rehabilitation or construction work.  

The Law No. 2015-991 of 7 August 2015 on the New Territorial Organisation of the Republic (NOTRe) has given 

the regions the responsibility to establish a single regional waste prevention and management plan. The plan 

must consider all types of waste: hazardous, non-hazardous and construction waste. This plan must include: 

● an inventory of the state of play of the prevention and management of the various waste flows; 

● a prospective 6 and 12 year forecast of the evolution of the quantities to be treated; 

● objectives in terms of prevention, recycling and recovery and priorities; 

● the installations to be created or adapted according to the perspective of the evolution of the flows and 

the objectives and priorities defined. 

Existing guidelines on CDW management in France 
Commitments for green growth: these agreements, based on the needs expressed by professionals, put the 

State in a position to work on the obstacles encountered by companies by developing a project approach 

between companies with pioneering initiatives and government departments.  

DEMOCLES project: a collaborative platform, led by ADEME, aimed at improving practices in the prevention and 

management of construction waste from heavy rehabilitation and demolition sites. DÉMOCLÈS aims to direct 

this waste towards the following recovery streams. 

REPAR project: Research and Expertise program on CDW reuse in construction, led by Bellastock in partnership 

with ADEME and CSTB. The three objectives of the research project are as follows: 

● optimize and extend the supply of CDW for reusing in construction through a methodological guide and 

a technical catalogue for project owners and contractors;  

● contributing to the updating of the tools of the architect and the reuse expert, to enable its 

implementation in an architectural and urban planning project;  

● verify the feasibility of reusable assemblies through the implementation of technical solutions and the 

establishment of a material characterization protocol. 
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Existing protocols related to End of Waste (EoW) Status in relation to CDW/Quality criteria 

in France. 
The law n° 2020-105 of February 10, 2020 relating to the struggle against waste and the circular economy acts 

the creation of an extended producer responsibility system for waste from the building sector. 

The purpose of this provision is to ensure that building waste is taken back free of charge in order, on the one 

hand, to avoid illegal dumping and, on the other hand, to integrate this waste into a circular economic cycle 

through reuse or recovery. 

Declaring for the building sector the principles of the extended producer responsibility regime, article L. 541-

10-1 of the environment code provides that:  

‘Construction products or materials from the building sector destined for households or professionals, as from 1 

January 2022, in order to ensure that construction or demolition waste arising therefrom is taken back free of 

charge when collected separately and to ensure the traceability of such waste.’ 

Drivers to sustainable CDW management in France 
The State supports private project leaders in the form of partnerships within the framework of the 

‘Commitments for Green Growth’. Set for a period of three years, the green growth commitments have a two 

fold objective: 

● overcome the barriers identified by economic actors, particularly those related to innovation for 

ecological transition; 

● valorise innovative pioneering projects in the circular economy to ensure their dissemination to the 

whole of the sector concerned. 

Recycling of building flat glass (example of the supported project) - this project helps to structure the glass 

recycling sector from flat glass sites, while consolidating that of PVC recycling, to create new joinery. The entire 

construction industry can then apply for it. 

This Commitment to Green Growth enables the professional organisations concerned to work together to 

develop a recycling industry for flat glass for deconstruction and renovation. 

Waste recovery in France. 
In accordance with European regulations, every two years France draws up a detailed assessment of its waste 
production and treatment. The latest report, drawn up in 2014 for the year 2012, brings the production of 
hazardous waste to 11 million tonnes. In 2012, France counted 13 "hazardous waste storage facilities" (ISDD), 
where hazardous industrial waste can be stored under certain conditions (special equipment and sealing 
system) to prevent the pollutants they contain from being released into the environment. 

The national framework for the management of radioactive materials and waste is defined by the Environment 
Code and by the Programme Act 2006-739 of 28th June 2006 concerning the sustainable management of 
radioactive materials and waste. 

Depending on the nature of the waste there are different types of facilities: 

● quarries backfilling; 

● inert recycling facilities; 

● aggregate recycling facilities; 

● non-inert non-hazardous CDW recycling facilities; 

● incineration units: there are some units reserved to non-hazardous waste and other for hazardous 

waste; 

● CDW storage facilities: there are centres for inert waste (ISDI), for non-inert non-hazardous waste 

(ISDND) and for hazardous waste (ISDD). 
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The waste reduction and recovery plan 2014-2020 is a crucial step in the history of recycling in France, this plan 

is an extension of the “circular economy” strand of the “energy transition for green growth” bill. Its main goal 

is to halve the quantity of waste sent to landfills by 2025, reducing it by at least 30% between 2014 and 2020. 

It aims to increase sorting and recycling in the construction sector by expanding the network of professional 

waste recycling centres across the whole of France.4.4.2 Legislation on the production of construction and 

demolition waste: France 

4.4. Evaluation 
 

1) Indicate the correct sentence: 

A. CDW is defined in the European List of Waste (ELW), in the chapter with code 17 "Construction and 

demolition waste" 

B. Soil and stones not contaminated by hazardous substances are excluded from this list.  

C. Soil and stones not contaminated by hazardous substances are included from this list.  

2) What happens with industrial oils, and electronic equipment generated on a construction site? 

A. They must be managed in accordance with its specific legislation. 

B. They are included in Low list chapter 17 and must be managed as the rest of CDW 

C. None of previous questions are right 

3) “17 01 06 * is referred to separate mixtures or fractions of concrete, bricks, tiles and ceramics.  What 

it means the asterisk? 

A. Means that these wastes, which in themselves are not hazardous, are mixed with or contain 

hazardous wastes. 

B. The asterisk means nothing. 

C. Concrete and breaks are dangerous by themselves, with or without an asterisk. 

4) Law no. 2020-105 of 10 February 2020 relating to the struggle against waste and the circular economy:  

A. amends the scope and the regime of extended producer  responsibility for the waste regulation of 

certain products, as building materials and industrial oils  

B. includes the possibility that the distributors of certain products must retrieve, free of charge, used 

products that the final consumers no longer need 

C. Both are true. 

5) What specifically says The law n° 2020-105 of February 10 regarding to Construction products or 

materials from the building sector: 

A. Construction products or materials from the building sector destined for households or 

professionals, as from 1 January 2022, in order to ensure that CDW arising therefrom is taken 

back free of charge when collected separately and to ensure the traceability of such waste.  

B. Construction products or materials from the building sector destined for households or 

professionals, as from 1 January 2030, in order to ensure that CDW arising therefrom is taken 

back free of charge when collected separately.  

C. None of the answers are true 

6) In the Law on energy transition for green growth of 17 August 2015, the  provisions concerning the 

building sector (essentially codified in articles L. 541-1 of the Environment Code) are as follows:  

A. encourages voluntary experiments to be launched in order to promote the eco-design of 

manufactured products and to optimise the second life cycle of products 

B. obliges distributors of construction materials, products and equipment intended for professionals 

to organize themselves to take back their waste 
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C. provide an improved framework for the use of waste for development, rehabilitation or 

construction work.  

7) The Law No. 2015-991 of 7 August 2015 on the New Territorial Organisation of the Republic (NOTRe) 

has given the regions the responsibility to establish a single regional waste prevention and 

management plan. This plan must include: 

A. a prospective 25 and 50 year forecast of the evolution of the quantities to be treated; 

B. objectives in terms of prevention, recycling and recovery and priorities; 

C. the installations to be created or adapted according to the perspective of the evolution of the 

flows and the objectives and priorities defined. 

8) The “Commitments of Green Growth”: 

A. They are agreements, based on the needs expressed by professionals. 

B. put the State in a position to work on the obstacles encountered by companies by developing a 

project approach between companies with pioneering initiatives and government departments. 

C. None of the previous answers are true. 

9) The State supports private project leaders in the form of partnerships within the framework of the 

‘Commitments for Green Growth’. The green growth commitments have the following objective: 

A. overcome the barriers identified by economic actors, particularly those related to innovation for 

ecological transition; 

B. valorise innovative pioneering projects in the circular economy to ensure their dissemination to 

the whole of the sector concerned. 

C. Both previous answers are correct 

10) The waste reduction and recovery plan 2014-2020 has the following goals: 

A. to halve the quantity of waste sent to landfills by 2022. 

B. to halve the quantity of waste sent to landfills by 2025. 

C. to increase sorting and recycling in the construction sector by expanding the network of 

professional waste recycling centres across the whole of France 

 

4.5. Legislation on the production of construction and demolition waste: Greece. 
In Greece, the Joint Ministerial Decision (JMD) 36259/1757/E103 of 2010 of Ministries of Economy, 

Competitiveness and Shipping – Environment, Energy and Climate Change under the title ‘measures, 

conditions, and programmes for the alternative management of excavation, construction and demolition 

waste (ECDW)’ constitutes the only legal document aiming specifically at the management of CDW.  

JMD 36259/1757/E103 also sets the goals for the alternative management of ECDW and underlines the 

necessity of organizing and developing a network of Alternative Management Systems for the collection, 

sorting, treatment and recovery of waste from construction, demolition and excavation. 

Further legislation, regulations and guidelines concerning CDW in Greece include:  

● Law 2939 of 2001 as amended and in force by the laws 3854/2010, sets the frame for the alternative 

management (recovery, recycling) of waste in Greece, including excavation and demolition waste, 

which fall under the definition of ‘other waste’. 

● Law 4030 of 2011 ‘New way of issuing building permits, control of construction and other provisions’. 

Article 40 further states that excavation waste from public construction works, including concession 

contracts, may be disposed of in inactive quarries for partial or total rehabilitation, upon completion of 

the rehabilitation study and Decision on Approval of Environmental Terms. The restoration of inactive 

public quarries is carried out at the expense and care of certified EDCW management systems, following 

a tendering procedure by the Decentralized Administration. 
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● Law 4067 of 2012 ‘New Building Regulation’, where Article 17 stipulates that for the construction of 

any building and the landscaping of the building surroundings, the provisions of the relevant legislation 

for alternative management of waste from excavation, construction and demolition waste should be 

applied.  

● Law 4280 of 2014 ‘Environmental upgrading and private urbanization - Sustainable development of 

settlements. Forest law regulations and other provisions’, Article 52 stipulates the possibility of 

deposition and processing of CDW in inactive mines and quarries by the certified systems of alternative 

CDW management. 

● Circular of the Ministry of Environment, Energy and Climate Change no. 4834 of 25 January 2013 with 

the subject the ‘Management of excess excavation materials from Public Works - Clarifications on the 

requirements of the JMD 36259/1757/E103/2010’, exempting the management of excess materials 

from excavation activities during public works through the certified systems of alternative CDW 

management, as long as the excess material is handled in sound environmental manner.  

Definition of construction and demolition waste in Greece.  
In The JMD 36259/1757/Ε103/2010 the term Construction and Demolition Waste  “means any material or 

object from excavation, construction and demolition which is considered as waste” 

The definition as presented above, in JMD 36259/1757/Ε103/2010, applies to all waste from excavation, 

construction and demolition, regardless of their shape, volume, weight or material characteristics, as well as 

solid waste resulting from the cutting of marble in preparation for construction purposes and excess concrete 

(concrete that remains after construction works are completed). 

National policies for CDW in Greece 
Law 4042/2012 on waste management also provided for the obligation of the Ministry of Environment, Energy 

and Climate Change to compile a (new) National Waste Management Plan (NWMP), in compliance with Law 

4042/2012, which would set out the policy, strategy, principles and targets for the management of waste in 

Greece and which would suggest the appropriate measures and actions to be taken for the achievement of 

these targets and principles. 

The National Waste Prevention Strategic Plan developed in December 2014 promotes sustainable consumption 

and the reuse of products, as well as raising awareness in relation to waste prevention. The Plan includes a 

section for CDW where a few measures for waste prevention are presented. Waste prevention measures for 

CDW are mostly limited to promoting information and education about waste prevention and engaging 

business, while there are no binding prevention targets attached to this waste stream. 

The Greek Government adopted on 15 December 2015, the National Waste Management Plan (Official Gazette 

A’ 174/ 15.12.2015) which applies to the entire territory of Greece and defines the strategy, the policy and the 

targets of waste management on a national level. They also specify the general obligations and appropriate 

measures for the treatment of waste. According to the New NWMP which is supplementary to the National 

Waste Prevention Strategic Plan, the national policy on waste management is oriented to the following targets 

for 2020: 

● the generation of waste per capita to be reduced drastically;  

● 50% of the mixed Municipal Solid Waste (MSW) to be prepared for reuse and to be recycled through 

separate collection of recyclables and bio-waste;  

● the recovery of energy to act as a complementary treatment option when all other recovery options 

will have been exhausted;  

● landfill to constitute only the final treatment option and to be limited to less than 30% of aggregate 

MSW quantities. The maximization of the separation at source and recovery of materials instead of the 

treatment of MSW in mixed form has been placed at the core of waste management planning. 
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The National Waste Prevention Strategic Plan adopted in December 2014 aims to promote sustainable 

consumption and the reuse of products, as well as raising awareness in relation to waste prevention. The Plan 

includes a section for CDW where a few measures for waste prevention are presented as well. Waste prevention 

measures for CDW are mostly limited to promoting information and education about waste prevention and 

engaging business, while there are no binding prevention targets attached to this waste stream. 

Moreover, Regional Management Plans have already been published and they cover the geographical entity 

concerned (13 regions) dealing with an analysis of the current waste management situation as well as the 

measures to be taken, providing for an adequate and integrated network of disposal installations.  

Existing guidelines on CDW management in Greece 
The JMD 36259/1757/E103 of 2010 stipulates the obligations of all actors involved in the management of CDW, 

with emphasis on increasing the reuse and recovery of CDW following the waste hierarchy. The provisions of 

the JMD 36259/2010 on alternative management of ECDW, apply to waste generated by both the private and 

public projects. The aim is reducing the final disposal of ECDW, by encouraging primarily: 

● reuse, recycling and material recovery, in order to reduce the consumption of primary raw materials; 

● energy recovery as an effective utilization means; 

● target setting for recycling and another waste recovery of ECDW in the short and the long run; 

● provision of measures for the cooperation of all those handling ECDW in the framework of the 'polluter 

pays' principle and the producer's responsibility; 

● establishing a system of public information for adjusting the attitude and behaviour concerning the 

management of ECDW. 

The alternative management programme for ECDW is also described, outlining general directions and terms 

and conditions for the alternative management of ECDW and obligations of producers, as well as conditions 

specifying the allocation of an Alternative Management Certificate (AMC).  

The creation of the Alternative Management Systems is based on the principle of Extended Producer 

Responsibility, which uses financial incentives to encourage producers to design more environmentally friendly 

products and renders them responsible for the cost of product management at the end of their life cycle (when 

i.e. those products become waste). 

The Systems of alternative CDW are private entities owned by one or more contractors (or the owner of the 

construction works if not contracted to any other entity) which are obliged by law to organize or participate in 

individual or collective alternative management for waste generated by their activity pursuant to Law 

2939/2001 and JMD 36259/2010t. The systems organize the whole process of collection, transport, storage 

treatment etc. by cooperating with accordingly authorized facilities and are responsible to contribute to 

achieving the national quantitative collection, recycling and recovery targets. The systems also establish public 

information/awareness campaigns and assist the adjustment of consumer’s attitude and behaviour towards 

alternative waste management. 

The competent authority responsible for licensing and monitoring the ‘Systems of alternative CDW 

management’ in Greece, is the Hellenic Recycling Agency (HRA) which has been established as a non-profit 

private entity, with full administrative and financial autonomy, supervised by the Ministry of Environment & 

Energy. 

It must be noted that currently in Greece there are 9 operating Systems for alternative management of 

excavation, CDW. The first system for recycling ECDW was approved by HRA in 2011, followed by four more 

collective systems in 2012, two ECDW systems within 2013, and finally two more systems in 2014. Some of 

them have expanded their geographical coverage over the last years, but the whole network still covers just 

about half the Greek territory. 

http://www.ypeka.gr/
http://www.ypeka.gr/
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Finally, JMD 36259/1757/E103 stipulates provisions relating to public information, reporting by operators to 

the competent authority, audits to check about the compliance with the provisions of this JMD and applying 

sanctions on any individual or legal body carrying out ECDW management while violating the JMD. 

Existing protocols related to End of Waste (EoW) Status in relation to CDW/Quality criteria 

in Greece. 
There are no specific criteria concerning the end of life of products, i.e ‘EoW criteria’. However Greek legislation 

provides for the ‘end-of-waste status’ (in Law 4042/2012 art. 13), in compliance with the Directive 2008/98/EC. 

Drivers to sustainable CDW management in Greece. 
In Greece, clear drivers to sustainable CDW management have been identified. They are mainly in relation to 

the existing legislation and its enforcement, namely: 

● existence of a well-articulated legal framework for CDW management including provisions for the 

sustainable management of CDW; 

● Green Public Procurement requirements including obligations defined by the public authorities to be 

implemented for any public work. These requirements may consist in recycling obligations or obligation 

to use recycled materials. They thus represent an important driver towards innovation and sustainable 

CDW management; 

● legislative requirement to undertake a pre-demolition audit. A pre-demolition audit is a tool that can 

be used to both identify hazardous substances and assess the materials to be removed from the building 

or infrastructure, and consequently, their potential value, prior to the demolition or renovation activity 

can be established. Audits are essential since they enable all stakeholders involved to get information 

on the composition of waste and make it easier to find markets for different waste types. They also 

facilitate and maximize the recovery of materials and components for beneficial reuse and recycling; 

● obligation prior to construction permitting for setting up a Waste Management Plan concerning the 

construction project, by the contractor; 

● estimation of the type and amount of CDW generated and the expected treatment option as a 

prerequisite for the permitting of a construction project; 

● obligation prior to construction permitting for setting up a Waste Management Plan concerning the 

construction project, by the contractor. 

Also, some aspects were identified whose implementation could lead to sustainable management of CDW: 
● establishment of specific criteria to determine the ‘End of waste’ should be adopted; 

● cooperation between municipalities could also be improved in the field of waste management to better 

coordinate the establishment of waste collection and treatment infrastructure as well as application of 

collection schemes, awareness campaigns and provision of information to households; 

● rising conscience among the public about the need of sound environmental management and 

sustainability issues in general/Strong community awareness for the creation of preconditions for 

sustainable CDW. 

4.6. Evaluation 

1) Indicate the correct sentence: 

A. CDW is defined in the European List of Waste (ELW), in the chapter with code 17 "Construction 

and demolition waste" 

B. Soil and stones not contaminated by hazardous substances are excluded from this list.  

C. Soil and stones not contaminated by hazardous substances are included from this list.  

2) What happens with industrial oils, and electronic equipment generated on a construction site? 

A. They Must be managed in accordance with its specific legislation. 

B. They are included in Low list chapter 17 and must be managed as the rest of CDW 
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C. None  of the previous questions are right. 

3) “ 17 01 06 * “is  the code for separate mixtures or fractions of concrete, bricks, tiles and ceramics. 

what the asterisk means? 

A. Means that these wastes, which in themselves are not hazardous, are mixed or contain hazardous 

wastes. 

B. The asterisk means nothing. 

C. Concrete and breaks are dangerous by themselves, with or without an asterisk. 

4) The main regulatory document specific on the management of CDW in Greece is: 

A. JMD 36259/1757/Ε103/2010.  

B. Law 2939 of 2001 

C. Law 4067 of 2012 

5) According to Greek law, what includes the CDW? 

A. All waste from excavation, construction, and demolition. 

B. All waste construction and demolition, not including excavation. 

C. All waste from excavation, construction and demolition, as well as solid waste resulting from the 

cutting of marble in preparation for construction purposes and excess concrete or concrete that 

remains after construction works are completed. 

6) Which is the law that stipulates the possibility of deposition and processing of CDW in inactive mines 

and quarries by the certified systems of alternative CDW management?  

A. Law 4280 of 2014 ‘Environmental upgrading and private urbanization - Sustainable development 

of settlements. Forest law regulations and other provisions’ 

B. Law 4067 of 2012 ‘New Building Regulation’ 

C. Law 4030 of 2011 ‘New way of issuing building permits, control of construction and other 

provisions’ 

7) According to the New National Waste Management Plan adopted on December 2015, some targets 

for 2020 are: 

A. 50% of the mixed Municipal Solid Waste (MSW) to be prepared for reuse and to be recycled 

through separate collection of recyclables and bio-waste;  

B. the recovery of energy to act as a complementary treatment option when all other recovery 

options will have been exhausted;  

C. landfill to constitute only the final treatment option and to be limited to less than 30% of 

aggregate MSW quantities. The maximization of the separation at source and recovery of 

materials instead of the treatment of MSW in mixed form has been placed at the core of waste 

management planning. 

 

8) The National Waste Prevention Strategic Plan adopted in December 2014:  

A. Waste prevention measures for CDW are mostly limited to promoting information and education 

about waste prevention and engaging business. 

B. There are binding prevention targets attached to CDW. 

C. There are no binding prevention targets attached to CDW. 

 

9) Which is the competent authority responsible for licensing and monitoring the ‘Systems of alternative 

CDW management’ in Greece 

A. the Hellenic Recycling Agency (HRA), supervised by the Ministry of Environment & Energy 

B. the Ministry of Environment & Energy 

http://www.ypeka.gr/
http://www.ypeka.gr/
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C. There is no competent authority for it. 

 

10) The JMD 36259/1757/E103 of 2010: 

A. Stipulates the obligations of all actors involved in the management of CDW,  

B. It applies to waste generated by both the private and public projects. 

C. It applies to waste generated only by private projects. 

 

4.7. Legislation on the production of construction and demolition waste: Italy  

CDW is waste from construction and demolition activities as specified in article 184, paragraph 3, letter b), of 

Legislative Decree no. 152/2006, ‘Environmental regulations’, as amended by article 11 of Legislative Decree 

no. 205 of 2010, classifies waste from demolition and construction as ‘special waste’, as well as waste from 

excavation activities on construction sites. CDW is identified by Chapter 17 of the European List of Waste. 

National policies for CDW in Italy 
The Guidelines on operating methods for the management of CDW are intended to provide a set of operational 

guidelines for better management of problems related to the production and management of waste in the 

construction and demolition sector. The special waste produced annually in Italy at construction and demolition 

sites where construction and demolition activities are carried out constitutes a high percentage of the total 

quantity of waste produced. Their correct management right from the production phase is, therefore, a key 

element to allow compliance with the EU waste hierarchy, guaranteeing the reduction of waste production and 

the optimisation of material recovery. The guidelines address in a unified way the various aspects related to the 

production and management of such waste, both at the place of production (construction site) and at the fixed 

and mobile plants where it is transformed into new products. Emphasis is placed on the encouragement of so-

called ‘selective demolition’ as the most effective solution to reduce the amount of waste produced and to 

promote the separation and more efficient recovery of separated fractions.  

CDW recovery.  

While waiting for the EU regulations governing the matter, the Guidelines on operating methods for the 

management of CDW identifies the Technical Reference Standards for building products provided for by DM 

5.2.98 (which refers to ‘usually marketed forms’ without other specific indications). First of all, it is necessary 

to distinguish the materials covered by the Technical Standards in: 

● ‘recycled products’;  

● ‘waste as it is’ (rifiuti tal quali). 

In particular, materials coming from the recovery and processing of special non-hazardous waste deriving from 

construction and demolition (CD) operations or consisting of waste materials deriving from artisan/industrial 

processes and transformed into products by means of suitable recovery operations carried out in plants 

authorised for this purpose pursuant to Chapter IV of Legislative Decree no. 152 of 3 April 2006 (Environmental 

regulations) are to be considered ‘recovered products’.  

The materials coming from construction or demolition activities mainly consist of bricks, masonry, fragments 

of cement conglomerates, including reinforced concrete, coatings and ceramic products, waste from the 

prefabrication industry of concrete products, including reinforced concrete, fragments of road or railway 

superstructures, cold-milled bituminous conglomerates, plasters, bedding, etc. 

The waste materials coming from artisan/industrial processes are mainly made up of steelworks slag, glass 

and crystal waste, foundry sand, sludge and dust, etc. In the formation of recovered products can also be used 

natural materials from excavation activities (such as earth, sand, gravel, etc.). The recovered products can 
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become, in turn, constituent materials for the production of other commercial products with characteristics 

suitable for the requirements of the client.  

Waste as it is considered ‘waste as it is’ is waste as specified in Annex 1- Annex 1 to Ministerial Decree 5/2/98 

and subsequent amendments and not subject to the recovery operations provided for by this decree. Waste 

used ‘as is’ remains in any case subject to the sectoral legislation on waste. The Technical Regulations define 

the characteristics of waste, when used ‘as is’ in the processes defined and authorized pursuant to Ministerial 

Decree 05/02/98 and subsequent amendments and integrations, and of recovered products, the latter classified 

according to their cohesion and production methods (in recovery plants) in:  

● unbound products;  

● products bound with a hydraulic or bituminous binder.  

From products bound with hydraulic binder, improved or stabilized cement mixtures as defined by UNI EN 

14227-10 must be excluded as they cannot be classified in terms of compressive or tensile strength and elastic 

modulus. Therefore, mixtures treated or stabilized with cement, which do not fall within the definition of 

bonded mixtures, must comply with the release test before the addition of the hydraulic binder. Products bound 

with hydraulic or bituminous binder shall not be subjected to the above test unless specifically provided for in 

the relevant industry standards, where available. Waste used ‘as is’ and recovered products, which comply with 

the technical standards, may be used in the following works:  

● new construction and road maintenance works;  

● construction and maintenance works in general (fillings for the construction of geotechnical works for 

the stabilization and consolidation of slopes, soil consolidation, foundation layers, construction of civil 

and industrial yards, building constructions, etc.);  

● environmental recoveries (fillings, reshaping, containment and defence of the territory, etc.); 

In general, the materials (waste as such and recovered products) used must be qualified according to the 

following regulatory constraints:  

● binding technical requirements for the qualification, classification and determination of the properties 

of the materials;  

● suitability for use and marketing of materials according to 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 89/106/EEC’ (CE marking) and the 

applicable national legislation of the sector;  

applicable environmental requirements derived from the technical standards set out in the Ministerial Decree 

of 5 February 1998, as amended and supplemented ‘Identification of non-hazardous waste subject to simplified 

recovery procedures pursuant to articles 31 and 33 of Legislative Decree no. 22 of 5/2/1997’, Circular no. 5205 

of the Ministry of the Environment and Territory Protection of 15 July 2005. ‘Guidelines for operations in the 

construction, road and environmental sectors, pursuant to Ministerial Decree no. 203 of 8 May 2003’ and 

Legislative Decree no. 152 of 3 April 2006 ‘Environmental regulations’. 

For the product characteristics to which the ‘recovery products’ must conform, to be applied according to the 

specific use, reference must be made to the relevant UNI Technical Standards updated to the latest edition of 

the publication. 

Existing guidelines on CDW management in Italy 
In Italy there are no regulations that indicate methodologies and guidelines for the management of waste from 

the construction and demolition of buildings. Such directives, however, are issued by each region. 
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Below are presented some of the guidelines elaborated at regional and provincial level in Italy. In particular, 

by way of example: 

 Bologna, 2004 with Programme Agreement approved by Resolution No. 70 of 24 July 2001 and amended by 

Council Resolution no. 90 of 23 July 2002; 

● Trento, 2011 with Resolution n.1333 of 24 June 2011; 

● Bolzano, 2016 with Provincial Council Resolution n. 1030 of 27 September 2016 and recently updated 

with Provincial Council Resolution n. 398 of 11 April 2017; 

● Veneto, 2012 with Decreto del Governo Regionale (DGR) Veneto no. 1773 of 28 August 2012 and DGRV 

n.1060 of 24 June 2014; 

● Lazio, 2012 with DGR Lazio no. 34 of 26 January 2012; 

● Liguria, 2015 with DGR Liguria no. 734 of 20 June 2015. 

The purpose of these guidelines is to provide a set of operational-management guidelines relating both to the 

production and management of waste, as part of construction and demolition activities (from the production 

site - yard to the treatment sites where it is recovered and transformed into new products). 

The objective of the guidelines is to reduce the production of waste, optimise and maximise its recovery, 

thereby reducing the quantities destined for final disposal in landfills and the overall environmental impact. 

At territorial level, the major common indications advanced in these guidelines refer to: 

Selective demolition 

Based on the analyzed guidelines, source separation of various types of waste that must be sent to appropriate 

treatment plants or ‘selective demolition’, is the most effective solution to be applied for demolition activities. 

Ideally, to gain maximum efficiency, the demolition process needs to be done backwards, that is in the opposite 

order than that used during the process of constructing the building. 

The subsequent fractions have to be separated before demolishing the wall structures and during demolition: 

● hazardous materials and components: e.g. materials containing asbestos, switches containing PCBs; 

● reusable components: tiles, tiles, roof tiles, beams, railings and parapets, windows and doors, which 

can be ‘dismantled’ in a modular way and which can be readapted to a new use without changing their 

geometric characteristics. This, according to the criterion of ‘residual performance’ through verification 

of the properties that the element still possesses, as specified in the guidelines of the Veneto region; 

● recyclable materials; 

● non-recyclable waste: destined for disposal. 

The following basic objectives can be reached by implementing such measures: 

1. to support effective separation and recovery of the resulted fractions; 

2. to minimise the quantity of generated waste; 

3. to remove hazardous compounds 

The source separation process enables obtaining homogeneous inert waste, free of possible hazardous fractions 

that are eliminated during the early stages. 

As well, to avoid the formation of mixed piles of waste, and their transport to recovery/disposal plants, CDW 

storage has to be carried out by category (e.g. bricks, iron, and wood) and adequately labelled with the 

corresponding ELW code. 

Producer rejection analysis and sampling rates 

The following situations can be encountered: 
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When selective demolition is practiced for certain categories of buildings (such as civil, commercial or part of 

industrial ones), not aimed for productive use, and waste are thought to be homogeneous, the producer can 

make the classification based on cognitive aspects, not requiring evaluation for assigning the LoW code (albeit 

mirrored). Nevertheless, the producer/ owner must declare on his own responsibility that the wastes are not 

hazardous. 

When no possibility exists to confirm in advance the source of the waste or their hazardousness, whatever 

waste bearing a mirror code has to be analysed. Such analyses should be conducted on a considerable amount 

of waste to depict the amount that will be generated.  

When selective demolition is not applied, wastes are mixed, and therefore must be subjected to analytical 

characterization. Furthermore, sampling must be conducted based on the technical regulation issued for the 

sector. 

The minimum chemical profile required must be evaluated according to the type of building and could include 

analyses on the following parameters: pH, lead, nickel, copper, total chromium, chromium VI, mercury, arsenic, 

cadmium, zinc, cyanides, heavy hydrocarbons C>12, PAH, PCB. It must also be demonstrated that CDW is 

asbestos-free. 

CDW recovery facilities 

As regards waste acceptance procedures in recycling plants, the Veneto Region's guidelines are those which 

provide a more in-depth argument. These procedures, at the time of delivery, must be carried out by the person 

in charge of the controls and must provide for the following minimum contents: 

There are two major categories of facilities: 

● Fixed installations – providing a better quality of the recycled aggregate produced, due to their complex 

grinding systems. 

● Mobile plants – providing flexibility of use on-site and eliminating or reducing transportation costs, but 

an inferior quality of the recycled aggregate produced, due to their limited capacity to separate waste 

fractions. 

However, with a high level of transportability and energy autonomy, these installations, unlike fixed 

installations, allow a limited separation of waste fractions and thus a lower quality of the recycled aggregate. 

Waste acceptance procedures and incoming controls. 

As regards waste acceptance procedures in recycling plants, the Veneto Region's guidelines are those which 

provide a more in-depth argument. These procedures, at the time of delivery, must be carried out by the person 

in charge of the controls and must provide for the following minimum contents: 

● administrative controls: inspection of the documentation necessary for the delivery of the waste 

(selective demolition certification form if present, certification of the analytical controls if required and 

documents relating to the transporter); 

● specific checks of correct correspondence of the ELW code with the authorised codes; 

● quality controls: visual checks of the actual correspondence of the waste type with the waste indication 

form (FIR). Therefore, during unloading, the absence of asbestos and other non-compliant materials in 

CDW must be verified. If, during the discharge phase, non-compliance is detected, the operations must 

be interrupted and what has already been discharged must be reloaded onto the vehicle; 

● management of products obtained from recovery. 

To check for the best suited uses of the recycled aggregates, these must be analysed to establish their 

environmental compatibility and to assess their properties. 
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To provide for a sustained and a good quality standard one must conduct characterization tests in accordance 

with the provisions stated in the plant’s operating permit.  

The results of the environmental compatibility tests must prove the secure and sustainable protection of soil 

and water resources. 

The environmental compatibility of the recycled aggregate has to be checked on the finished product, in spite 

of the fact that the product results from mixed materials. 

On the basis of Ministerial Decree 05/02/1998 it will, therefore, be necessary to carry out the transfer test on 

the material produced according to the indications of Annex 3. Recycled aggregates, which exceed the 

established limits, must be disposed of as special waste. 

From the analysis of the guidelines of the Autonomous Province of Bolzano it is evident that the chemical 

characterization varies according to the type of material produced, that is: 

● the asphalt granulate requires the analysis of the eluate only if its foreseen use is in a loose and not 

‘bound’ state; 

● granulated from recycled and mixed concrete (with a maximum of 15% bituminous conglomerates) 

requires, regardless of the type of recovery, the performance of the transfer test and an analysis of the 

fractions present. 

To be marketed, products obtained from CDW recovery must hold the CE marking. Therefore, such products 

have to be analysed in terms of their performance characteristics. Subject to the specific reference standards 

applicable (UNI EN 12620, 13242, 13043) and according to the foreseen type of use, the level of attestation of 

conformity must comply with the requirements of ‘system 4’ (in the case of ‘non-structural’ use) or ‘system 2+’ 

(in the case of load-bearing or structural use). 

Clearly, as it follows from the SNPA document, the controls applicable in the execution phase of the technical 

and chemical characteristics of the material to be installed and the periodic controls in production that the 

manufacturer is required to conduct according to the harmonised standards and the specific authorisation of 

the production/recovery plant, must be carried out simultaneously. 

Existing protocols related to End of Waste (EoW) Status in relation to CDW/Quality criteria 

in Italy. 
On November 3, 2019, Law no. 128/2019 (OJ no. 257 of November 2, 2019) came into force, converting 

Legislative Decree no. 101/2019, the so-called ‘company crises’ decree, which, among other things, amended 

and integrated art. 184 terdecies of Legislative Decree no. 152/2006 (Environmental Code) regarding end of 

waste. 

Article 14-bis, introduced thanks to the action of various trade associations, provides, in particular, that if for 

certain types of waste the criteria for its management as ‘end of waste’ have not been established at European 

and national level, the Regions (or Provinces if delegated) may issue - and therefore also renew - ‘case-by-case’ 

permits, in compliance with the conditions set out in Article 6 of European Directive 2008/98 and on the basis 

of detailed criteria that must be defined within the same authorization procedures and concern: 

● incoming waste materials eligible for the recovery operation; 

● permitted treatment processes and techniques; 

● quality criteria for end-of-waste materials obtained from the recovery operation in line with the 

applicable product standards, including limit values for polluting substances, if necessary; 

● requirements for management systems to demonstrate compliance with end-of-waste criteria, 

including quality control, self-monitoring and accreditation, where appropriate; 
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● requirements for management systems to demonstrate compliance with the end-of-waste criteria 

(quality control, monitoring and accreditation). 

The new agreement aims to simplify the procedures for the recovery and reuse of waste, also reflecting on who 

or what authorises them; to make it easier for companies operating in the circular economy, protecting the 

environment and people's health. 

The waste streams for which EoW criteria have already been agreed at European level with specific regulations 

are: 

● scrap iron, steel and aluminium - Council Regulation EC no. 333/2011 of 31 March 2011; 

● scrap glass - Commission Regulation (EU) No 1179/2012 of 10 December 2012; 

● copper scrap - Regulation 715/2013; 

while Italy has regulated the following EoW criteria: 

● secondary solid waste fuels (in Italian: combustibili solidi secondari CSS), and thus the so-called "car 

fluff" - Regulation 22/2013 of 14 February 2013;  

● asphalt milled - Decree 69/2018, in force since 3 July 2018; 

● absorbent hygiene products. 

EoW is not waste prevention. It helps the material not to end up in landfills or incinerators but does not address 

the issue of prevention. Prevention is upstream of a corporate decision-making process that involves a board 

effort to identify those tools that can provide the elements to define the waste hierarchy and compliance with 

the principles of circular economy. 

Drivers to sustainable CDW management in Italy. 
An important opportunity for the development of the sector is the application of Green Public Procurement 

(GPP) standards in the various sectors of use of recycled aggregates. With the publication of Law No. 221/2015 

‘Provisions on environmental matters to promote green economy measures and to contain the excessive use 

of natural resources’, Italy was the first country, among the EU Member States, to impose the obligation to 

apply Minimum Environmental Criteria (MEC) for public contracting stations, relaunching the importance of 

green procurement as a strategic tool. Article 23 of the law also provides for Programme Agreements and 

incentives aimed at supporting the recycling sector. These agreements and programme contracts are aimed at 

(b) the provision of incentives in favour of business activities for the marketing of recycled aggregates marked 

CE and defined according to UNI EN 13242:2013 and UNI EN 12620:2013’. 

The subsequent Code of Public Contracts (Legislative Decree 50/2016) confirmed the mandatory inclusion of 

MEC in calls for tenders, providing for a minimum of 50% or 100% of the basic auction value in relation to the 

contract categories and where, not secondary, the identification of actions to reduce waste is promoted. In 

addition, the Decree of the Ministry of the Environment dated 24 December 2015 was published in the Official 

Gazette no. 16 of 21 January 2016, with which CAMs are issued for the awarding of design and works services 

for the new construction, renovation and maintenance of buildings and for the management of public 

administration worksites, which include concrete-related properties among the criteria to be applied for the 

evaluation of projects participating in public tenders. In fact, for concrete, and related component materials 

produced on-site, a minimum content of recycled material of at least 5% by weight is envisaged, as the sum of 

the percentages of recycled material contained in the individual components (cement, additions, aggregates, 

additives), compatibly with the limits imposed by the specific technical standards. Therefore, to date all the 

regulatory instruments necessary for the correct diffusion and application of GPP in the construction sector 

seem to have been developed. 

As part of the GPP dissemination activities of the PREPAIR LIFE Project, a manual for green procurement has 

been developed. The manual aims to give operational indications to contracting stations and designers for the 
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correct application of MEC for the construction and renovation of buildings adopted with the Ministerial Decree 

of 24 December 2015, updated to 11 October 2017 (OJ of 6.11.2017 n.259). 

Specifically: 

● the first part of the document contains the provisions introduced by the new Procurement Code to 

make a tender procedure ‘green’; 

● the second part includes a summary and operational indications for the contracting stations to better 

explain the scope of the building CAM, the specific contents and the admissible means of proof. 

4.8.      Evaluation 

1) Indicate the correct sentence: 

A. CDW is defined in the European List of Waste (ELW), in the chapter with code 17 "Construction and 

demolition waste" 

B. Soil and stones not contaminated by hazardous substances are excluded from this list.  

C. Soil and stones not contaminated by hazardous substances are included from this list.  

2) What happens with industrial oils, and electronic equipment generated on a construction site? 

A. They Must be managed in accordance with its specific legislation. 

B. They are included in Low list chapter 17 and must be managed as the rest of CDW 

C. None of the previous questions are right. 

3) Code “17 01 06 * is referred to separate mixtures or fractions of concrete, bricks, tiles and ceramics.  

What the asterisk means ? 

A. Means that these wastes, which in themselves are not hazardous, are mixed or contain hazardous 

wastes. 

B. The asterisk means nothing. 

C. Concrete and breaks are dangerous by themselves, with or without an asterisk. 

4) In Italy, the  Legislative Decree no. 152/2006, ‘Environmental regulations’, as amended by article 11 

of Legislative Decree no. 205 of 2010, classifies waste from demolition and construction as: 

A. special waste 

B. waste excavation activities on construction sites. 

C. Both previous answers are true 

5) Existing guidelines on CDW management in Italy: 

A. In Italy there are no regulations that indicate methodologies and guidelines for the management of 

waste from CDW. 

B. In Italy there are regulations that indicate methodologies and guidelines for the management of 

waste from CDW 

C. In Italy there are guidelines elaborated at regional and provincial level for the management of waste 

from CDW. 

6) Which of these “waste materials” come from artisan/industrial processes: 

A. steelworks slag 

B. bricks 

C. fragments of road or railway superstructures. 

7) Waste used ‘as is’ and recovered products, which comply with the technical standards, may be used 

in the following works:  

A. new construction and road maintenance works;  



 
 

 
 

44 

B. construction and maintenance works in general (fillings for the construction of geotechnical works 

for the stabilization and consolidation of slopes, soil consolidation, foundation layers, construction 

of civil and industrial yards, building constructions, etc.);  

C. environmental recoveries (fillings, reshaping, containment and defence of the territory, etc.); 

8) Indicate the CDW recovery facilities  

A. Fixed installations 

B. Mobile plants 

C. In Italy, there is not recovery facilities  

9) Which are the necessary incoming controls in CDW recovery facilities? 

A. administrative controls: inspection of the documentation necessary for the delivery of the waste 

(selective demolition certification form if present, certification of the analytical controls if required 

and documents relating to the transporter); 

B. specific checks of correct correspondence of the  LoW code with the authorised codes; 

C. quality controls: visual checks of the actual correspondence of the waste type with the waste 

indication form (FIR).  

10) Indicate the right sentence  

A. Italy has no obligation to apply the Minimum Environmental Criteria (MEC) 

B. Italy was the first country, among the EU Member States, to impose the obligation to apply 

Minimum Environmental Criteria (MEC) for public contracting stations, relaunching the importance 

of green procurement as a strategic tool. 

C. Italy was the last country, among the EU Member States, to impose the obligation to apply 

Minimum Environmental Criteria (MEC) for public contracting stations, relaunching the importance 

of green procurement as a strategic tool. 

4.9. Legislation on the production of construction and demolition waste: Portugal  

Definition of construction and demolition waste in Portugal.  
Portuguese legislation defines CDW as the waste generated in construction, reconstruction, expansion, 

alteration, conservation, demolition and collapse of buildings. (Decree-Law No. 46/2008 of March 12, is based 

on the definition set out in article 3 (gg) of Decree-Law No. 178/2006 of September 5, in the wording given by 

Decree-Law No. 73/2011 of June 17). Most of the wastes are generated by the civil construction works, like 

constructions, demolitions and maintenance operations, restoration, remodelling and rehabilitation of existing 

buildings. Waste from construction or demolition could be classified base on their origin, chemical properties, 

or even recycling possibilities, among others. All of them, in specific contexts, have advantages, but also have 

limitations. 

Legislation on the production of construction and demolition waste: Portugal 
Through the publication of Decree-Law No. 46/2008, of 12 March, amended by Decree-Law No. 73/2011 of 17 

June, which establishes the regime for the management operations of CDW, comprising its prevention and 

reuse and its operations of collection, transport, storage, treatment, recovery and disposal, was launched the 

first of a series of legislative and normative measures to fill knowledge gaps, and to promote the application of 

the waste hierarchy.  

That legislation is the result of a national initiative. However, with the publication of WDF, the 2020 target of 

70% preparation for the reuse, recycling and recovery of other materials, including filling operations using waste 

as a substitute for other materials, non-hazardous construction and demolition waste, excluding natural 

materials defined in category 17 05 04 from the waste list. 
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The target of 70% recovery of CDW set in article 11 of WFD has been transposed in Portugal by Decree-Law 

73/2011 of 12 June by article 7, paragraph 6, point b). According to data presented to the EC by the Portuguese 

Environment Agency, regarding CDW for 2009 in Portugal, the compliance with the target stands at 34% (APA, 

2014). 

It should be noted that in Portugal, among other amendments instituted through the publication of Decree-

Law No. 46/2008, the following stand out for CDWs: 

● the possibility of reuse of soils and rocks not containing hazardous substances, preferably in the work 

of origin, if this is not possible, is envisaged the reuse in works other than the original, as well as in the 

environmental and landscape recovery of quarries, in the cover of landfills intended for waste or in a 

place licensed by the municipal councils; 

● the definition of methodologies and practices to be adopted in the design and execution phases of the 

work that favours the application of the principle of the hierarchy of waste management operations; 

● the establishment of a management hierarchy on-site that privileges reuse on-site, followed by sorting 

in the work of origin of the CDWS whose production is not preventable. If sorting at the place of 

production of waste proves unfeasible, sorting may take place at the site attached to the work. At the 

base of the hierarchy is the routing of CDWs to licensed operators for this purpose; 

● the establishment of the obligation to screen for pre-landfilling of CDWs; 

● the definition of an CDWs transport guide, taking into account the specificities of the sector, in order to 

remedy the problems expressed in relation to the use of the waste monitoring guide provided for in 

Ordinance 335/97 of 16 May; 

● the exemption from licensing for certain management operations, in cases where not only did the 

licensing procedure not translate into environmental added value, but constituted a strong obstacle to 

CDWs management in line with the principle of the waste management hierarchy; 

● the application of CDWs in work conditional on compliance with national or Community technical 

standards; 

● accountability for the management of the CDWs of the various actors in their life cycle, to the extent of 

their intervention and in accordance with the decree; 

● the creation of innovative planning mechanisms (development and implementation of the CDWs 

Prevention and Management Plan in the context of public works) and the recording of CDWs data 

(private works); 

● the obligation to issue a certificate of receipt by the management operator of the CDWs. 

One of the main intentions of this legislation is to promote the recycling of CDWs. This opportunity has been 

reinforced with the publication of the Decree-Law No. 73/2011, 17 June, which amended the general waste 

management regime and transposes Directive 2008/98/EC of the European Parliament and the Council of 19 

November on waste, which sets very ambitious CDWs recycling targets: by 2020, 70% of CDWs produced in the 

Member States will have to be referred for recycling. 

Ordinance No. 40/2014 of 17 February was published, which establishes the rules for the correct removal of 

materials containing asbestos, and for the packaging, transport and management of the respective 

construction and demolition waste generated, with a view to the protection of the environment and human 

health. With this decree, it is intended to clarify the aspects inherent to the inventory of materials containing 

asbestos and their characterization, in the design phase, as well as the conditioning, transport, storage and 

disposal of CDW with asbestos that are generated. 

In the case of CDW, whose management operations are regulated by Decree-Law No. 46/2008, of 12 March 

and, being established in the General Waste Management Regime (RGGR) ), amended and republished by 

decree-law no. 73/2011, of 17 June, recovery targets for non-hazardous CDW, this Agency has been concerned 

with ensuring an adequate characterization of recovery operations, in the sense given by the RGGR, for that 
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CDW containing asbestos are not unduly counted for recovery, while (improperly) mixed with other RCDs 

(inert). 

The search for licensed establishments to carry out waste management operations in relation to the LER codes 

170601* and 170605* of the European Waste List, related to CDW with asbestos, can be obtained in SILOGR - 

Information System for the Licensing of Waste Management Operations. 

The search for licensed establishments to carry out waste management operations in relation to the LER codes 

170601* and 170605* of the European Waste List, related to CDW with asbestos, can be obtained in SILOGR - 

Information System for the Licensing of Waste Management Operations.  

The regime of the constitution, management and operation of the organized waste market, is established by 

Decree-Law No. 210/2009, of September 3, trying to address the normalization needs related to the monitoring 

and inspection of the actions of the management entities of organized waste markets, and to bridge electronic 

platforms of the organized markets and the SIRAPA platform (Integrated System of Registration of the 

Portuguese Environment Agency - Sistema Integrado de Registo da Agência Portuguesa do Ambiente), a 

development of the Integrated System of Electronic Registration of Waste - Sistema Integrado de Registo 

Eletrónico de Resíduos (SIRER) also foreseen in the general regime of waste management. 

National policies for CDW in Portugal 
Through the publication of Decree-Law No. 46/2008 approving the regime of CDW management, of 12 March, 

amended by Decree-Law No. 73/2011 of 17 June, which establishes the regime for the management operations 

of CDW, comprising its prevention and reuse and its operations of collection, transport, storage, treatment, 

recovery and disposal, was launched the first of a series of legislative and normative measures to fill knowledge 

gaps, and to promote the application of the waste hierarchy.  

The National Waste Management Plan for 2014-2020 (Resolution of the Council of Ministers 11-C/2015 of 16 

March) includes also the national Waste Prevention Strategy. In this plan a general description of CDW and the 

target set on article 11 of the WFD are included. However, there are no new specific measures regarding CDW 

prevention or CDW management. Apart from the National Waste Management Plan, there are no other 

strategic documents/plans in place in Portugal with reference to CDW. However, article 4 of Decree-Law 

46/2008 , regarding the legal framework for CDW management, established that ‘the quantitative and 

qualitative goals to be achieved in accordance with the goals set by national or EU law applicable to CDW, as 

well as the priorities, targets and actions for its management will be set out in a specific plan for CDW 

management, approved in accordance with article 15 of Decree-Law 178/2006 of 5 September(republished by 

Decree-Law 73/2011 of 17 June)’. 

The main objective of the document was to create legal conditions for the correct management of CDWs that 

favoured the prevention of production and hazards, the use of sorting at source, recycling and other forms of 

recovery, thereby reducing the use of natural resources and minimizing the use of landfills, which in the 

alternative leads to an increase in the useful life. 

One of the main intentions of this legislation is to promote the recycling of CDWs. This opportunity has been 

reinforced with the publication of Decree-Law No. 73/2011, 17 June, which amended the general waste 

management regime and transposes Directive No 2008/98/EC of the European Parliament and the Council of 

19 November on waste, which sets very ambitious CDWs recycling targets: by 2020, 70% of CDWs produced in 

the Member States will have to be referred for recycling. 

Intending to preserve natural resources and promote the recovery of waste, it is also possible to incorporate 

waste in construction materials, such as modified bituminous mixtures with rubber granules of used tires 

(dispatch 4015/2007). 
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Existing targets for CDW recycling in Portugal 
In Portugal, Decree-Law no. 73/2011 (Article 7) defines targets for the recycling and reuse of waste in order to 

meet the targets for 2020 defined by EU. One of the targets is the use of at least 5% of waste incorporated in 

civic works. Thus, the Decree-Law No. 18/2008 approved the Public Contracts Codes that establishes the 

obligation to use at least 5% recycled materials on-site, in public works, in order to reduce the extraction of 

natural resources and disposal of waste. 

Existing guidelines on CDW management in Portugal 
The Decree-Law 73/2011 of 17 June lays down provisions to decide when substances or objects resulting from 

a production process can be considered to be by-products and not waste as well as criteria for EoW. These are 

set in articles 44 a) and 44 b) respectively.  

In accordance with article 44 a), a by-product or a non-waste material is ‘a substance or object resulting from a 

production process, whose principal purpose is not its production when the following conditions are met: 

- ‘the material’s or substance’s future application is determined; 

- the substance or object can be used directly without further processing, aside from that which takes 

place via normal industrial practice; 

- the production of the substance or object is an integral part of a production process;  

- the substance or object fulfils the relevant health and environmental requirements in regards to its 

intended use, meaning that they do not lead to overall adverse impacts from an environmental or 

human perspective.’ 

The classification of a by-product must be made by stakeholders, through sectoral associations or individually, 

at the Portuguese Environment Agency, by submitting a specific application form. The by-product classification 

does not apply to waste that is excluded from the scope of national waste management legal framework 

(Decree-Law 73/2011 of 12 June), nor to the consumption of waste generated in production activities (e.g. 

empty packages). 

Based on article 44 b), EoW criteria can apply to particular waste, subjected to a recovery operation, including 

recycling, and complies with specific requirements developed in accordance with the Article 6 of WDF. 

Without a common EU criteria, the National Waste Authority may, after consulting the directly interested 

economic operators or their representative structures, set specific requirements that must be fulfilled in order 

a certain object or substance to be considered a by-product or qualify for EoW status. In the present case, 

Portuguese Environment Agency should: 

● prepare an Ordinance specifying the requirements for waste declassification; 

● communicate the decision to the European Commission through the Portuguese Institute for Quality, 

in accordance with Decree-Law 58/2000 of 18 April (Decreto-Lei 58/2000, de 18 de abril), which 

provides the rules to administrative procedures in these cases.  

The waste legal framework is no longer applicable to that specific object or substance, but the legislation 

concerning products or substances applies, namely the Regulation (EC) 1272/2008 (classification, packaging and 

labelling) and the Regulation (EC) 1907/2006 (REACH-EU regulation concerning the Registration, Evaluation, 

Authorisation and restriction of Chemicals). Currently, no specific EoW criteria for CDW exist in Portugal. 

Existing protocols related to End of Waste (EoW) Status in relation to CDW/Quality criteria 

in Portugal. 
The Decree-Law 73/2011 of 17 June lays down provisions to decide when substances or objects resulting from 

a production process can be considered to be by-products and not waste as well as criteria for EoW. These are 

set in articles 44 a) and 44 b) respectively.  
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In accordance with article 44 a), a by-product or a non-waste material is ‘a substance or object resulting from a 

production process, whose principal purpose is not its production when the following conditions are met: 

- ‘the material’s or substance’s future application is determined; 

- the substance or object can be used directly without further processing, aside from that which takes 

place via normal industrial practice; 

- the production of the substance or object is an integral part of a production process;  

- the substance or object fulfils the relevant health and environmental requirements in regards to its 

intended use, meaning that they do not lead to overall adverse impacts from an environmental or 

human perspective.’ 

The classification of a by-product must be made by stakeholders, through sectorial associations or individually, 

at the Portuguese Environment Agency, by submitting a specific application form. The by-product classification 

does not apply to waste that is excluded from the scope of national waste management legal framework 

(Decree-Law 73/2011 of 12 June), nor to the consumption of waste generated in production activities (e.g. 

empty packages). 

Based on article 44 b), EoW criteria can apply to particular waste, subjected to a recovery operation, including 

recycling, and complies with specific requirements developed in accordance with the Article 6 of WDF. 

Without a common EU criteria, the National Waste Authority may, after consulting the directly interested 

economic operators or their representative structures, set specific requirements that must be fulfilled in order 

a certain object or substance to be considered a by-product or qualify for EoW status. In the present case, 

Portuguese Environment Agency should: 

● prepare an Ordinance specifying the requirements for waste declassification; 

● communicate the decision to the European Commission through the Portuguese Institute for Quality, 

in accordance with Decree-Law 58/2000 of 18 April (Decreto-Lei 58/2000, de 18 de abril), which 

provides the rules to administrative procedures in these cases.  

The waste legal framework is no longer applicable to that specific object or substance, but the legislation 

concerning products or substances applies, namely the Regulation (EC) 1272/2008 (classification, packaging and 

labelling) and the Regulation (EC) 1907/2006 (REACH-EU regulation concerning the Registration, Evaluation, 

Authorisation and restriction of Chemicals). Currently, no specific EoW criteria for CDW exist in Portugal.  

Drivers to sustainable CDW management in Portugal. 
Specific legislation that would create good conditions for sustainable management of CDW: 

National/regional sorting obligation  

Decree-Law 46/2008 of 12 March - Article 8, paragraphs 1 and 2: CDW which cannot be reused has to be sorted 

at the construction site to be recovered or recycled; if sorting at the construction site is not possible, the 

producer must deliver it to a licensed waste operator (sorting facility). 

Obligation for separate collection and management of hazardous waste from CD operations 

Ordinance 40/2014 of 17 February - Establishes rules for the correct removal of materials containing asbestos, 

and for packaging, transport and management of the respective CDW generated. 

Green public procurement requirements - supported by the resolution of the Council of Ministers 65/2007 of 

May 7th that establishes the strategic guidelines for green public procurement 2008-2010. The public 

procurement can play a major role in the European Union's Sustainable Development Strategy so, this 

resolution establishes a national strategy to face climate change, thus facilitating the State's activity to be more 

and more neutral in terms of greenhouse gas (GHG) emissions and to stimulate the improvement of contracting 
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services with respect for environmental values, saving materials and energy and reducing waste and emissions 

at national level comprising, at the same time, with EU green goals. 

National Waste Management Plan (2011-2020 and 2014-2020) - an instrument of macro planning of the waste 

policy establishing the strategic guidelines, of national scope, of prevention and management of waste, in the 

sense of the concretization of the principles enunciated in the community and national legislation, in a 

perspective of the protection of the environment and development of the country. This Plan calls for a change 

in the current paradigm in terms of waste, consolidating waste prevention and management as a way to 

continue the life cycle of materials, constituting an essential step to return useful materials and energy to the 

economy. 

4.10. Evaluation 

1) Indicate the correct sentence: 

A. CDW is defined in the European List of Waste (ELW), in the chapter with code 17 "Construction and 

demolition waste" 

B. Soil and stones not contaminated by hazardous substances are excluded from this list.  

C. Soil and stones not contaminated by hazardous substances are included from this list.  

2) What happens with industrial oils, and electronic equipment generated on a construction site? 

A. They Must be managed in accordance with its specific legislation. 

B. They are included in Low list chapter 17 and must be managed as the rest of CDW 

C. None of the previous questions are right. 

3) Code “17 01 06 * is referred to separate mixtures or fractions of concrete, bricks, tiles and ceramics. 

What the asterisk means? 

A. Means that these wastes, which in themselves are not hazardous, are mixed or contain hazardous 

wastes. 

B. The asterisk means nothing. 

1. Concrete and breaks are dangerous by themselves, with or without an asterisk.  

4) Legislation on the production of construction and demolition waste in Romania. 

A. Romania does not have a dedicated CDW legislation. 

B. the Ministry of Environment is preparing a Government Decision Project (GDP) to establish the 

legal framework for managing CDW 

C. None of the previous answers is correct. 

5) Legislation on the production of construction and demolition waste in Portugal 

A. Decree-Law No. 46/2008, of 12 March, amended by Decree-Law No. 73/2011 of 17 June 

B. Decree-Law No. 46/2008 

C. There is no CDW legislation in Portugal. 

6) In Portugal, among other amendments instituted through the publication of Decree-Law No. 

46/2008, the following stand out for CDWs: 

A. Accountability for the management of the CDWs of the various actors in their life cycle, to the 

extent of their intervention and in accordance with the decree; 

B. The creation of innovative planning mechanisms (development and implementation of the CDWs 

Prevention and Management Plan in the context of public works) and the recording of CDWs data 

(private works); 

C. The obligation to issue a certificate of receipt by the management operator of the CDWs. 

7) Existing targets for CDW recycling in Portugal. 
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A. The Decree-Law No. 18/2008 approved the Public Contracts Codes that establishes the obligation 

to use at least 5% recycled materials on-site, in public works.  

B. The Decree-Law No. 18/2008 approved the Public Contracts Codes that establishes the obligation 

to use at least 25% recycled materials on-site, in public works. 

C. There is not CDW recycling in Portugal.  

8) In Portugal, which is the rule for the correct removal packaging, transport and management of 

materials containing asbestos? 

A. Ordinance No. 40/2014 of 17 February 

B. Ordinance No. 40/2023 of 17 February 

C. Ordinance No. 40/1980 of 17 February 

 

9) The resolution of the Council of Ministers 65/2007 of May 7th 

A. establishes the strategic guidelines for green public procurement 2008-2010 

B. establishes the strategic guidelines for green public procurement 2000-2050 

C. None of the previous answers is correct.  

10) National Waste Management Plan (2011-2020 and 2014-2020): 

A. It is an instrument of macro planning of the waste policy establishing the strategic guidelines, of 

national scope, of prevention and management of waste. 

B. The Plan calls for a change in the current paradigm in terms of waste, consolidating waste 

prevention and management as a way to continue the life cycle of materials, constituting an 

essential step to return useful materials and energy to the economy. 

C. Both previous answers are true 

 

4.11.  Legislation on the production of construction and demolition waste: Romania 
Romania does not have a dedicated CDW legislation. However, the Ministry of Environment is preparing a 

Government Decision Project (GDP) to establish the legal framework for managing CDW, and to reduce the 

environmental impact resulting from the construction works activities. 

 The body of the GDP is divided in six chapters, setting the general provisions, followed by specific provisions 

on: waste management from construction works, obligations and responsibilities, financial guarantee, penalties 

and final provisions. The main objective of the future GDP is to efficiently manage CDW and to increase their 

recovery and recycling rate, pursuing environmental and public health protection. The act refers to all wastes 

covered by Law no. 50/1991 regarding the authorization of execution of the construction works and regulates 

all categories of waste from construction works, classified in accordance with the Commission Decision 

2014/955/EU. 

The Project was not adopted yet, but some legal issues have been introduced in the Emergency Ordinance no. 

74/2018 for amending and completion of Law no. 211/2011 regarding the waste regime of Law no. 249/2015 

regarding the management of packaging and packaging waste and the Government Emergency Ordinance no. 

196/2005 regarding the Environmental Fund (in force at 19.07.2018). According to art. 14 paragraph (3) the 

holders on whose behalf building permits and/or demolition were issued, have the obligation to manage the 

waste from construction and demolition, so as to progressively reach, until December 31, 2020, according to 

annexe 6, a level of preparation for reuse, recycling and other material recovery operations, including filling 

operations, backfilling, using waste to replace other materials, at least 70% by mass of non-hazardous waste 

from construction and demolition activities, except for the natural geological materials defined in category 17 

05 04 from the annexe to Commission Decision 2014/955/EU. 
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Annual obligations to prepare for reuse, recycling and other recovery operations, including backfilling 

operations using wastes to replace other materials, of non-hazardous wastes from construction and demolition 

activities, except natural geological materials as defined in category 17 05 04 of Commission Decision 

2014/955/EU amending Decision 2000/532/EC establishing a list of wastes under Directive 2008/98/EC of the 

European Parliament and the Council are set by the Project: a) at least 70% of the amount of waste construction 

and decommissioning activities in 2020, (b) at least 75% of the amount of waste from construction and 

decommissioning activities in 2020 and beyond. 

Definition of construction and demolition waste in Romania 

 
The waste definition is introduced by the Law 211/2011 regarding waste management and is the same as the 

definition as in the WFD. The Norwegian Govern financed under Romanian-Norway Cooperation Program the 

‘Guidelines on CDW’ (EPA Sibiu, 2011) that defined CDW as ‘waste from construction, renovation, rehabilitation, 

repair, building, demolition of civil engineering, industrial constructions, structures, utilities, transport 

infrastructure and dredging and desalting activities’.  

The amendments and completions brought by Directive 2018/851 / EU to the basic European act affect the 

unitary character and concern most of the Law no. 211/2011 on the waste regime, republished, with 

subsequent amendments and completions, which ensured the transposition of Directive 2008/98 / EC. In this 

regard, in order to ensure legislative stability, the law has been replaced by a new regulation (Government 

Emergency Ordinance 92/2021). The new ordinance defined “Wastes from construction and decommissioning 

activities”  as wastes from construction and decommissioning activities, as well as other provisions regarding 

the DCD: 

● Article 13(6) Economic operators generating waste must take measures to: 

a) reducing the volume of waste generated, in particular waste that cannot be prepared for reuse or 

recycling; 

b) reduction of waste generation in processes related to industrial production, mineral extraction, 

production, construction and decommissioning, taking into account the best available techniques. 

● Art.17 (4) The holder of the construction / demolition authorization issued by the local, central public 

administration authority or by the institutions authorized to authorize the special construction works 

has the obligation to have a waste management plan from construction activities and / or 

decommissioning, as appropriate, establishing sorting systems for wastes from construction and 

decommissioning activities, at least for wood, mineral material - concrete, brick, ceramic wall and floor 

tiles, stone, metal, glass, plastic and gypsum for recycling / reuse on site, insofar as it is economically 

feasible, does not affect the environment and construction safety, and to take measures to promote 

selective demolition to enable the safe disposal and handling of hazardous substances to facilitate high 

quality reuse and recycling by disposing of non-hazardous material. 

● Art.17 (7) The holders on whose behalf building and / or demolition permits were issued according to 

the provisions of Law no. 50/1991 on the authorization of the execution of construction works, 

republished, with subsequent amendments and completions, have the obligation to manage the waste 

from construction and decommissioning, so as to achieve a level of readiness for reuse, recycling and 

other material recovery operations, including waste filling operations for the replacement of other 

materials, of at least 70% of the mass of non-hazardous waste from construction activities, and other 

than natural geological materials as defined in category 17 05 04 of the Annex to the Commission 

Decision of 18 December 2014 amending Decision 2000/532 / EC establishing a list of wastes under 

Directive 2008/98 / EC of the European Parliament and of the Council. 

● The art. (2) The owner of the waste, who performs construction / demolition works for which it is not 

mandatory to issue a construction permit, according to the provisions of art. 11 of Law no. 50/1991, 

republished, with subsequent amendments and completions, has the obligation to use the system 
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organized by the local public administration authority from the administrative-territorial area in which 

it has its domicile according to art. 17 para. (5) lit. m) 

● Art.49 Reporting (9) Holders on whose behalf construction and / or demolition permits have been 

issued and producers and holders of waste oils must report annually to the EPA, by 30 April of the year 

following that for which they are reported, compliance art. . 17 para. (7) and the measures adopted 

according to art. 31 para. (1). 

(10) The NPA reports as backfill the waste reprocessing operation as a result of obtaining the materials 

to be used for the filling operations and the quantity of waste used for the filling operations and other 

material recovery operations, separated from the quantity of waste ready for reuse or recycled. 

● Annex 1. 

Municipal waste does not include, inter alia, waste from construction and disposal activities. 

● Annex 3. 

 

National policies for CDW in Romania 
Waste Management Strategy (2014-2020) came into force in January 2014 through the Decision no. 870 of 

06/11/2013. It is the second National Waste Management Strategy adopted in Romania (the first one was 

adopted in 2004). The Strategy sets the national framework for waste management and aims to lead Romania 

towards a ‘recycling society’ by 2020. 

The main commitments of the Ministry of Environment and Climate Change in the field of waste prevention 

and management are: 

● prioritizing the efforts in the field of waste management in line with the waste hierarchy (prevention; 

preparation for reuse; recycling; other recovery operations, for example, energy recovery; disposal); 

● development of measures to encourage the prevention of waste generation and reuse, promoting the 

sustainable use of resources; 

● increasing the recycling rate and improving the quality of the recycled materials, working with the 

business sector and with the units and companies that use waste; 

● promoting the recovery of packaging waste, as well as the other categories of waste; 

● reducing the impact produced by the carbon generated by waste; 

● encouraging the generation of energy from waste for non-recyclable waste; 

● organizing the database at national level and streamlining the monitoring process; 

● implementation of the concept of ‘life cycle analysis’ in the waste management policy.  

In order to improve the services to the population and the business sector the Strategy suggests: 

● encouraging green investments; 

● supporting initiatives that allow citizens to reduce, reuse, recycle and recover waste from households; 

● collaboration with the authorities of the local public administration to increase the efficiency and 

quality of the collected waste, making them easier to recycle and use; 

● collaboration with the authorities of the local public administration and the business sector to improve 

the systems of separate collection and treatment of waste. 

The strategy makes specific comments regarding the CDW, as follows:  

In recent years, due to the rapid increase of the construction market, Romania is facing the problem of CDW 

management. On the one hand, the existing constructions, to a large extent, have a poor physical state or no 

longer meet the actual standards of the constructions (for example, energy efficiency) or require repairs, 

upgrades, consolidations. At the same time, there is the tendency of local authorities to relocate the production 

units outside the localities, and it is necessary to demolish the buildings they occupy. On the other hand, 

especially in the last 10 years, residential investments (houses and villas) made this sector very dynamic. In the 

flow of municipal waste the CDW is represented by:  
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● concrete waste, bricks, ceramic scrap; 

● wood, glass, plastic waste; 

● asphalt waste, tar and tar products; 

● metal scrap; 

● excavation materials (earth, stones, gravel); 

● waste insulating materials; 

● waste mixtures research and development (R&D) activities, etc.  

CDW can be inert, non-hazardous or contaminated with various hazardous substances. Therefore, a separate 

collection is mandatory. The CDW classified as hazardous may contain: asbestos, heavy metals, paints, 

adhesives, treated wood, contaminated soil, PCBs materials. Although the quantities are small compared to the 

total CDW, the generators (builders) must apply special measures for their management in a proper way 

without harming the environment or the public’s health. 

Thus, in the case of CDW, it can be observed that moving along the stages of the waste hierarchy (prevention, 

reuse, recycling, other operations of recovery and disposal), using the Life Cycle Assessment (LCA) concept keys, 

can lead to identifying the most efficient options (with the least impact on the environment and human health).  

Opportunities for waste prevention appear throughout the life cycle of a construction or demolition project. 

The design phase, for example, by choosing design materials and techniques, offers many opportunities for 

reducing the environmental impact of both materials and waste. Waste prevention interventions can range 

from simple actions that can take place on-site, such as the introduction of gypsum-cardboard conveyors (to 

reduce the number of boards destroyed), to the design stage by reducing the amount of gypsum needed. 

Large amounts of waste are generated during construction, renovation or decommissioning of a structure 

having a considerable impact on the environment. The use of alternative routes of management can lead to the 

improvement of the environment and the reduction of costs. The strategy considers that it is necessary to 

implement measures aimed at applying the waste hierarchy for CDW. 

National Waste Management Plan (PNGD)  

In December 2017, following a big delay, Romania adopted its national waste management plan and waste 

prevention programme, valid until 2025. These strategic documents do not include relevant investment efforts. 

Some of the WMPs at county level are still under preparation. 

The purpose of the PNGD is to develop a general framework appropriate to waste management at national level 

with minimal negative effects on the environment. The main objectives of the planning process were to 

characterize the current situation in the field (quantities of waste generated and managed, existing facilities, 

etc.), identifying the problems that cause inefficient waste management and applicable solutions, as well as 

identifying investment needs in this sector. Thus, in order to characterize the existing situation in the field, the 

data related to the period 2010-2014 were used, the projection of waste quantities was made for the period 

2015-2025, and the plan of measures covers the period 2018-2025. 

Chapter II.11 makes a brief description of the situation of CDW before 2014. 

The EU Environmental Implementation Review 2019 Country Report -ROMANIA 

The Country Report –ROMANIA (2019) makes a synthesis of the current situation of waste management in 

Romania. Even if there are no specific references to CDW, the conclusions of the chapter related to waste 

management recommend some valuable priority actions. 

‘2019 priority actions 
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● adopt and implement a work programme for waste to be overseen by a steering 
committee/interministerial body that would better coordinate actions and provide the political buy-
in that is currently missing; 

● urgently implement a landfill tax and gradually increase it to divert recyclable waste from landfills;  

● ensure the closure and rehabilitation of substandard landfills; 

● improve and extend separate collection of waste, including for bio-waste. Establish minimum service 
standards for separate collection (e.g. frequency of collections, types of containers etc.) in 
municipalities to ensure high capture rates of recyclable waste. Use the economic instruments, e.g. 
pay-as-you-throw, and set mandatory recycling targets for municipalities, accompanied by penalties 
for non-compliance (e.g. fines). 

● develop and run implementation programmes for municipalities to help support efforts to organise 
the separate collection and improve recycling performance. 

● improve the functioning of Extended Producer Responsibility systems, in line with the general 
minimum requirements on EPR24.’ 

Some of these recommendations were implemented in 2019. 

Existing guidelines on CDW management in Romania 
There are a few guidelines on CDW management available for interested stakeholders. 

Romanian Guidelines 

● CDW management in ROMANIA , Guidelines on CDW management (in Romanian), EPA Sibiu, NADC 

● Guidance to the temporary storage of dangerous waste from constructions and demolitions (including 

contaminated soils), PHARE 2005/017 – 553.03.03/04.05, Ministry of Environment and Sustainable 

Development, Romania, 

European Guidelines  

● European Commission (EC), 2018, Guidelines for the waste audits before demolition and renovation 

works of buildings  

● EC, 2014, Communication on Resource Efficiency Opportunities in the Building Sector  

● EC, 2018, CDW Protocol and Guidelines 

Applicable technical regulations 

The natural aggregates that can be used in concrete and in construction works are subject to a series of technical 

regulations and standards, as follows, without the list being limited here. The following standards are product 

standards, which detail the physical-mechanical and chemical conditions applicable to the aggregates for 

different uses as well as a number of other requirements in terms of production and marketing. 

● SR EN 12620 + A1: 2008 - Aggregates for concrete; 

● SR EN 13242 + A1: 2008 - Aggregates from unrelated or hydraulically linked materials for use in civil 

engineering and road construction; 

● SR EN 13043: 2003; SR EN 13043: 2003/AC: 2004 - Aggregates for bituminous mixtures and surface 

finishes, used in the construction of roads, airports and other traffic areas; 

● SR EN 13450: 2003; SR EN 13450: 2003/AC: 2004 - Ballast aggregates. 

The way of using the aggregates in cement concrete is in accordance with the provisions of some mandatory 

norms, such as NE 012/1: 20072, NE 012/2: 20103 and NE 014: 20024. A number of other regulations and 

standards are also applicable and must be observed. The most important characteristics of the aggregates are 

communicated to the beneficiaries by declaring them in the CE conformity marking and in the EC Declaration 

of Performance which, together with the Certificate of Conformity, are associated with each product separately 
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Existing protocols related to End of Waste (EoW) Status in relation to CDW/Quality criteria 

in Romania. 
Law no.211/2011, transposing Directive 2008/98/EC, addresses at Article 6, the End of waste status, for certain 

types of waste, as follows: 

(1) In case certain categories of waste have passed through an operation provided in annexe no. 3 and if they 

meet the specific criteria established by the European Commission, they cease to be considered as waste, within 

the meaning of this law. 

(2) Waste that ceases to be considered waste, according to the provisions of par. (1), ceases to be considered 

waste in order to achieve the recovery and recycling objectives provided by Government Decision no. 621/2005 

regarding the management of packaging and packaging waste, as subsequently amended and supplemented, 

Government Decision no. 2,406/2004 on the management of vehicles and end-of-life vehicles, as subsequently 

amended and supplemented, Government Decision no. 1.037/2010 regarding the waste of electrical and 

electronic equipment, the Government Decision no. 1.132/2008 regarding the regime of batteries and 

accumulators and waste batteries and accumulators, as subsequently amended and supplemented, as well as 

other normative acts. 

(3) In the absence of the criteria established at Community level mentioned in par. (1), the central public 

authority for the protection of the environment can decide, by order of the minister, for each case, whether a 

certain waste has ceased to be considered as such, based on studies assessing the social/ economic and 

environmental impact, carried out by this or any other authority/ institution at national or European level, 

subject to the following conditions: 

● the substance or object is commonly used for the fulfilment of specific purposes; 

● there is a market or demand for the substance or object in question; 

● the substance or object meets the technical requirements for the fulfilment of the specific purposes 

and complies with the legislation and norms applicable to the products; 

● the use of the substance or object will not have harmful effects on the environment or the health of 

the population. 

(4) The orders provided in par. (3) are notified to the Member States of the European Union and the European 

Commission, according to the provisions of the Government Decision no. 1.016/2004 regarding the measures 

for the organization and realization of the exchange of information in the field of technical standards and 

regulations, as well as the rules regarding the services of the information society between Romania and the 

Member States of the European Union, as well as the European Commission, as subsequently amended. 

The Methodology concerning the EoW status for particular CDW (‘Metodologia privind încetarea statutului de 

deșeu (EoW) pentru anumite tipuri de deșeuri din construcții și demolări’) was elaborated under LIFE10 

ENV/RO/000727, Buzau.  

The project VAL-C&DW – Recovery of CDW in Buzau County – LIFE10 ENV/RO/000727 developed a code of best 

practices, concerning the separate collection at the source of CDW, and a coherent decision-making process for 

the CDW management system.  

The project designed and implemented a web application to assure the market equilibrium between suppliers 

and buyers of CDW aggregates resulting from C&D inert waste treatment. 

Drivers to sustainable CDW management in Romania. 
Under the ‘Study CDW management in Romania’, the interviewed stakeholders considered that in order to 

address the existing obstacles, the following recommendations should be taken into account: 

● increase of the landfill taxation system; 
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● existing of binding legislation; 

● development of infrastructure; 

● incentives for economic operators to choose recycled over natural aggregates.  

National Waste Management Strategy (2014-2020). The main sustainable requirements for the CDW industry 

mentioned in the Strategy are: 

● strict separation of CDW from other waste categories; 

● removal of dangerous content; 

● controlling the actual composition of the waste at the place of generation, so that an inert and 

substance-free material can be produced and sent to the treatment facility without hindering the 

recovery process;  

● CDW processing in sorting stations (recovery of various recyclable materials); 

● CDW processing technologies crushing, grading and/ or sorting according to density mobile stations, 

semi-mobile or stationary; 

● use the fine fraction (8-40 mm) results for various construction works, in particular for the construction 

of road infrastructure; 

● introduction of waste management requirements in the construction and demolition authorisations, 

the acquisition of mobile installations and on-site installations for mechanical treatment of inert waste, 

represent sustainable approaches. 

Government Emergency Ordinance (GEO) no. 74/2018 was issued on 17 July 2018 for the amendment and 

completion of Law no. 211/2011 regarding the waste regime, of Law no. 249/2015 regarding packaging and 

packaging waste management and of GEO no. 196/2005 regarding the Environmental Fund. The amendments 

were drafted for aligning Romanian legislation with the European waste management legislation and of 

implementing: 

● the ‘pay-as-you-throw’ economic instruments,  

● the ‘extended producer responsibility’ and  

● the ‘landfill tax’.  

as well as establishing the responsibilities of all the parties involved, including those changes resulting from 

promoting the circular economy package. To reflect in the circular economy package adopted by EU, a 

‘contribution for the circular economy’ has been established to replace the landfill tax. 

4.12.      Evaluation 

1) Indicate the correct sentence: 

A. CDW is defined in the European List of Waste (ELW), in the chapter with code 17 "Construction 

and demolition waste" 

B. Soil and stones not contaminated by hazardous substances are excluded from this list.  

C. Soil and stones not contaminated by hazardous substances are included from this list.  

2) What happens with industrial oils, and electronic equipment generated on a construction site? 

A. They Must be managed in accordance with its specific legislation. 

B. They are included in Low list chapter 17 and must be managed as the rest of CDW 

C. None of previous questions are right. 

3) Code “17 01 06 * is referred to separate mixtures or fractions of concrete, bricks, tiles and ceramics. 

What does the asterisk mean? 

A. Means that these wastes, which in themselves are not hazardous, are mixed or contain hazardous 

wastes. 

B. The asterisk means nothing. 
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C. Concrete and breaks are dangerous by themselves, with or without an asterisk. 

4) Indicate the right sentence: 

A. According with WFD, “by 2020, the preparing for re-use, recycling and other material recovery, 

including backfilling operations using waste to substitute other materials, of non-hazardous 

construction and demolition waste excluding naturally occurring material defined in category 17 

05 04 in the list of waste shall be increased to a minimum of 70 % by weight. 

B. According with WFD, “by 2020, the preparing for re-use, recycling and other material recovery, 

including backfilling operations using waste to substitute other materials, shall be increased to a 

minimum of 20 % by weight. 

C. According with WFD, “by 2050, the preparing for re-use, recycling and other material recovery 

shall be increased to a minimum of 70 % by weight. 

5) Indicate the right sentence: 

A. Romania CDW legislation is Law no. 211/2007 

B. Romania does not have a dedicated CDW legislation. 

C. The Ministry of Environment is preparing a Government Decision Project (GDP) to establish the 

legal framework for managing CDW. 

6) What kind of waste could be included in the Romanian legislation as CDW, apart from category 17 of 

the LoW? 

A. Wastes resulting from the dismantling of technological installations and equipment. 

B. Only Category 17 of the LoW can be included. 

C. All types of Waste 

7) Which are the Romanian guidelines on CDW management? 

A. Guidelines on CDW management (in Romanian), EPA, Sibiu, NADC 

B. Guidance to the temporary storage of dangerous waste from constructions and demolitions 

(including contaminated soils), PHARE 2005/017 – 553.03.03/04.05, Ministry of Environment and 

Sustainable Development, Romania. 

C. None of the previous answers is right. 

8) Under the ‘Study CDW management in Romania’, the interviewed stakeholders considered that to 

address the existing obstacles, the following recommendations should be taken into account: 

A. increase of the landfill taxation system; existing of binding legislation; development of 

infrastructure; incentives for economic operators to choose recycled over natural aggregates.  

B. decrease of the landfill taxation system; development of infrastructure; incentives for economic 

operators to choose recycled over natural aggregates.  

C. None of the previous answers is right. 

9) Some of the main sustainable requirements for the CDW industry mentioned in the National Waste 

Management Strategy (2014-2020) are: 

A. strict separation of CDW from other waste categories. 
B. removal of dangerous content. 
C. controlling the actual composition of the waste at the place of generation, so that an inert and 

substance-free material can be produced and sent to the treatment facility without hindering the 
recovery process.  

10) The National Waste Management Plan: 

A. Was adopted In December 2017, and it is valid until 2025. 
B. Do not include relevant investment efforts. 
C. Both previous answers are right 
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4.13.  Legislation on the production of construction and demolition waste: Spain  
 In Spain, Royal Decree 105/2008 of 1 February 2008 regulating the production and management of construction 

and demolition waste, hereinafter RD 105/2008, establishes a legal regime for the production and management 

of CDW. RD 105/2008 follows the basic principles set out in Law 22 /2011 on waste and contaminated soils.  

The following sections explain the key aspects of this law. 

Definition of construction and demolition waste.  
Construction and demolition waste is defined as: 

" any substance or object which the holder discards or intends or is required to discard and generated at a 

construction and demolition site  

Scope of application  
The scope of application of RD 105/2008 is CDW, except for: 

● Soils not contaminated by hazardous waste that are reused in the same or other works, which are 

regulated by order APM/107/2017. 

● Waste from construction and demolition works that are regulated by specific legislation, such as 

packaging, asbestos, some hazardous waste, etc.... 

Definition of construction and demolition works.  
Construction and demolition works are: 

● Construction, rehabilitation, repair, alteration or demolition of buildings and civil engineering works 

such as roads, harbors, etc. 

● Works modifying the form or substance of the soil or subsoil, such as excavation, injection, urban 

development, or other similar works. 

Installations that provide an exclusive service to the works are also considered to be part of the works if 

they are assembled and dismantled during the execution of the works or at the end of the works. Examples 

are: crushing installations; installations for the concrete manufacture, gravel-cement or soil-cement; 

precast concrete installations; installations for the manufacture of bituminous mixtures. 

Classification of CDW  
For legal purposes, there are different classifications of waste,  

- According to the Waste European List 

- According to their nature 

- According to local regulations 

According to their nature: 

RD 105/2008 specifies in its definitions the concept of inert waste as:  

Non-hazardous waste that does not undergo significant physical, chemical or biological 

transformations, is not soluble or combustible, does not react physically, chemically or in any other 

way, is not biodegradable, does not adversely affect other materials with which it comes into contact 

in a way that could lead to contamination of the environment or harm human health. The total 

leachability, (...)shall not pose a risk to the quality of surface water or groundwater.  
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Inert waste. Source AGESMA. Guide to good practice in the management and treatment of construction and demolition waste. 2019. 

Inert waste is stone, concrete, tiles, roof tiles and bricks, but not gypsum.  

Non-hazardous waste is waste that is neither hazardous nor inert, such as wood, metals, plastics and others. 

 

Classification of demolition and construction waste according to hazardousness  

On construction and demolition sites, the inert is the most voluminous fraction, which can reach between 60% 

and 85% of the total waste, depending on the type of construction and/or demolition site. Inert waste has a high 

recycling potential to be transformed into recycled aggregates. 

Institutional competences on CDW in Spain  
In Spain, the Autonomous Communities (CCAA) are responsible for controlling the production and management 

of CDW, but CDW from minor works, the management of which (collection, transport, and disposal) is the 

responsibility of local authorities. 

Main players in the generation and management of CDW: responsibilities. 
RD 105/2008 distinguishes four main actors in the waste generation and management process: the producer of 

CDW, the holder, the transporter and the manager. 

 

Flowchart of actors involved in CDW management 

   

 Hazardous(Law 22/2011) 

 

Amianto 
Residuos con 

legislacion específica  

 No-Hazardous 

 

Wood 
Metals  
Plastics 
Others 

 Inerts (RD 105/2008) 

 

Stone 
Bricks  
roof tiles 
Concrete 
 

     
Producer 

(developer)  
Holder 

(builder)  Transporter  
Waste manager 

(recovery) 
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The waste producer 

The "waste producer" is the natural or legal person holding the planning permission for the construction site". 

and, if no license is required, the owner of the property. The producer is the same as the developer of the 

works, whether a public or private agent. 

In addition to the requirements of the law 22/2011, the producer has the following obligations: 

Before the work: 

● Commission a competent technician (designer) to draw up a Study of Waste Management (SWM) to 

be included in the Project. 

The SWM must contain the following information: 

o An amount of waste estimate to be generated, coded according to the ELW (in tonnes and m3). 

o Measures to prevent the generation of CDW on site. 

o Measures for the selective separation of CDW. If it is not possible to separate on site, it must 

be foreseen that the separation will be carried out at the treatment plant. 

o Planned waste recovery (reuse and recycling) and disposal operations, indicating the location 

of the CDW management plants closest to the site.  

o Plans of the spaces and facilities foreseen for the handling and waste storage on site. 

o Waste management cost estimate, which is part of the Project budget. 

● In works where demolition is foreseen, such as refurbishments, renovations, etc., an Inventory of 

hazardous waste to be generated must be drawn up, which will be included in the SWM. Likewise, the 

removal and storage of hazardous waste (HW) must be foreseen separately on the site, to avoid mixing 

with other waste, and to ensure that it is sent to authorized HW managers.  

● In the case of works with a building permit, provide, where appropriate, a deposit or guarantee linked 

to the building permit, before starting the works.  

After the Works: 

Possess documentation confirming that the construction site CDW has been recovered on site or delivered to a 

recovery or disposal facility for treatment by an authorized waste manager. The documentation must be kept 

for 5 years.  

The Autonomous Communities may require the constitution of a deposit or a guarantee linked to the 

municipal building permit, the purpose of which is to guarantee that the CDW will be managed correctly. The 

waste producer recovers the deposit upon delivery of the documentation proving that the waste has been 

managed in accordance with the SWM. 

The waste holder 

The waste holder is the "natural or legal person who is in possession of CDW but is not a waste manager".  

The holder of the waste is the person who carries out the work and has control over the waste, i.e. the builder, 

subcontractors or self-employed workers, but not the employees. 

In addition to the requirements of the waste law, the holder has the followings obligations: 

Before the work: 

● Draw up and submit to the owner or developer a Plan of Waste Management (PWM), detailing how 

waste management is to be carried out according to the Study of Waste Management. When there is 

a main contractor and several subcontractors, it is usual for the main contractor to draw up the PWM 

and take responsibility for all the waste.  If there are several companies involved in the work, it is usual 

for the designer or the project management to draw up the PWM and for the companies to adhere to 

it. The PWM must be approved by the project management and accepted by the owner. The PWM it 

will form part of the works contract. 
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● Prior notification of waste generation activities to the competent authorities.  

● Inform workers of the waste management procedures set out in the waste management plan to be 

followed on site. 

During the work: 

● Separate waste on site into types of materials in accordance with what is established in the PWM. RD 

105/2008 requires the separation of non-hazardous waste when the following quantities are exceeded:  

Waste Weight (Tn) 

Concrete 80 

Bricks, ceramic tiles 40 

Metals 2 

Wood 1 

Glass 1 

plastic 0.5 

Paper and cardboard 0.5 

 

● If there is not enough space on site, separation may be carried out by a waste manager, in which case 

the waste manager will be required to provide documentation that this function has been carried out. 

● Keep the waste in hygienic and safe conditions and avoid mixing the types of waste already separated. 

● Separate hazardous waste from non-hazardous waste at source. Do not dilute or mix hazardous waste 
with other wastes, substances, or materials, whether hazardous or non-hazardous. If separation is not 
technically feasible, all waste is considered hazardous.  

● Store, package, and label hazardous waste before being collected and transported by a hazardous waste 
manager, according to the applicable regulations for each case.  

● Hand over waste that it will not manage itself to an authorized waste manager or enter into a voluntary 
agreement or partnership agreement for its management. The management of CDW will follow the 
waste hierarchy. 

● The waste delivery must be evidenced by supporting documents, which contain information such as: 

the identity of the developer, the producer and the manager, the CDW quantity, the type of waste 

coded according to the LoW. If the manager to whom the waste is delivered is only going to collect, 

store or transport the waste, the documents certifying the delivery must also state who will be the 

manager who will carry out its recovery or disposal.  

● Bearing the costs of waste management. 
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Model certificate example of delivery of waste management of the Community of Madrid. Source: B.O.C.M. 186 
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After the work: 

● Give the producer or developer the certificates and all the documentation proving the waste 

management carried out. This documentation must be kept for a period of five years. 

Project Site Management  

The site management is made up of the project manager (architect) and the execution manager (technical 

architect). It is contracted by the promoter.  

Obligations: 

● To Approve or reject the Plan of Waste Management submitted by the contractor and, if approved, 

submit it to the developer. The approval of the PWM is done by means of a document signed by all 

parties ( site management, developer and constructor). 

● Control the management of CDW on site. 

● Certify the recovery operations carried out on site.  

The transporter 

A transporter is any natural or legal person who collects or transports waste in a professional manner. 

The requirements for shipments of waste and the transporter obligations are set out in Royal Decree 180/2015 

of 13 March 2015, which regulates the shipment of waste within the territory of the State. 

Waste manager 

The waste manager is any registered public or private entity carrying out waste management activities, except 

for those who only carry out transport. 

● To be authorized by the Autonomous Community to do this work (this excludes holders who are going 

to recover CDW on the construction site where it was generated). 

● Issue certificates attesting to the management of the CDW received, specifying the producer and the 

licence number. 

● Pre-sorting of CDW, separating hazardous waste and other non-CDW waste 

● If is not an hazardous waste (HW) manager it is obliged to: 

● If it detects HW and other wastes mixed with HW before acceptance, reject them. 

● If it detects HP in sorting operations before treatment, separate them, store them appropriately and 

refer them to HW managers.  

● To recover by recycling or other types of recovery all CDW that can be treated. 

Dealers and brokers must comply with what they have declared in their notification of activities and with the 
terms and conditions in the contract. They are obliged to ensure that they carry out the full treatment of the 
waste they acquire and to provide documentary evidence of this to the producer or original holder of the waste. 

The Autonomous Communities publish a list of authorized waste managers and transporters on their websites.
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SITE MANAGER 

OBLIGATIONS:  
Design products that minimize 

environmental impact. 
Produce durable products that are 

easily reusable or recyclable. 
Include recycled materials. 

OBLIGATIONS:  
Request SWM from the developer 
Approve PWM 
Promote and approve means and 

actions for on-site  recovery.. 

RESPONSIBILITIES:  
Drafting and signing a contract 

for the treatment of CDW. 

OBLIGATIONS:  
Draft SWM or arrange for another 

professional to do it and include it into the 

project 
GOOD PRACTICE: 
Include recycled or recyclable materials in the 

Technical Project for construction and/or 

demolition. 

OBLIGATIONS:  
Stipulate a deposit and provide a building 

permit. 
Check that the SWM is included in the works 

project. 
GOOD PRACTICE 
Draft municipal ordinances on CDW 

management. 
Create criteria for public works tenders that 

guarantee the correct management of CDW, 

reuse and the incorporation of recycled 

materials in the works. 
Create tax incentives for the correct 

management of CDW on site and after the 

construction site. 

OBLIGATIONS:  
Commission and include the  SWM  in 

theProject . 
Apply for a building permit from the Town 

Hall. 
Assume costs of CDW management provided 

for in the SWM 
Sign the contract for the treatment of CDW 

(may delegate to the contractor). 
GOOD PRACTICE 
Request that recyclable and recycled 

materials be included in projects. 

OBLIGATIONS:  
Develop the PWM on the basis of the SWM  
GOOD PRACTICE 
Include an environmental management 

system  
Operator training  

CITY COUNCIL 

DEVELOPER 

(Producer) 

ARCHITECT 

WASTE 

MANAGER 

CONTRACTOR 

(holder) 

 

CONSTRUCTION 

PRODUCTS 

PRODUCER 

 

OBLIGATIONS OF THE PARTIES INVOLVED IN WASTE 

MANAGEMENT: 

BEFORE THE WORK 

CDW-Construction and demolition waste 

SWM- Study of Waste management 

PWM- plan of waste management 
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OBLIGATIONS:  
Register management documents with 

the competent body of the AACC. 
Issue certificates attesting to the 

management of CDW. 
Issue hazardous waste monitoring and 

control documents. 
Draw up chronological document of 

waste streams and quantity. 

OBLIGATIONS:  
Request waste identification document 

from the contractor and hand over to 

the waste manager. 
Request management certificates from 

the manager 
Apply for carrier registration for certain 

wastes. 

OBLIGATIONS:  
To monitor the management of CDW on site. 
Approve possible amendments to the PWM. 
Certify the reuse of materials. 
Resolving unforeseen events.  
Propose improvements.  
Write final report, if appropriate. 
GOOD PRACTICE 
Propose improvements to management. 

OBLIGATIONS:  
Monitor and inspect the construction site 

and CDW management processes. 

OBLIGATIONS:  
Control the documentation relating to the 

management of CDWs and 
Assume the foreseen costs. 

OBLIGATIONS:  
Manage CDW according to the PWM 
(separation, storage etc) 
Costing the costs of CDW management. 
Provide the developer with the certificates 

accrediting the management of the CDW. 
Have waste stream identification document.     
GOOD PRACTICE 
Train their  operators 
Subcontractors must follow the PMW 

CITY COUNCIL 

DEVELOPER 

(Producer) 

TRANSPORTER 

CDW MANAGER 

CONTRACTOR 

(Holder) 

OBLIGATIONS OF THE PARTIES INVOLVED IN WASTE 

MANAGEMENT: 

DURING THE WORK 

SITE 

MANAGER 

AACC-Autonomous Community 

CDW-Construction and demolition waste 

SWM-Waste management study 

PWM-Waste management plan 
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CDW recovery activities  
CDW recovery activities require prior authorization from the corresponding Autonomous Community (CCAA), 

under the terms established by Law 22/2011.  

The most common recovery activity is the transformation of inert waste into recycled aggregates, due to the 

large volume of inert waste generated on construction sites. The recycled aggregates obtained, as well as the 

rest of the recycled CDW products, must meet the technical and legal requirements for their intended use. 

Valorization activities can be carried out on-site or off-site.  

On the construction site 

The recovery of CDW on site must be in accordance with the stipulations of the Study of Waste Management 

included in the works project and the site manager must always approve the means of recovery. 

For on-site recovery operations, the Autonomous Community may exempt the contractor from requesting 

administrative authorization, and set the types and quantities of non-hazardous waste and the conditions under 

which recovery is exempt from authorization. However, they must be registered in the manner established by 

the Autonomous Community. 

Under no circumstances may human health and the environment be put at risk and the protection of the areas 

must be considered in accordance with the legislation in force.  

   

OBLIGATIONS:  
Make registered information available to 

the public administration. 

OBLIGATIONS:  
Submit final waste management report, where 

required. 
Keep documentation of CDW management for 5 

years. 
  

OBLIGATIONS:  
Verify the documentation proving the 

proper management of the waste. 
Return the deposit, if applicable. 
Monitor, control and sanction, if 

appropriate. 

OBLIGATIONS:  
Present the documentation that accredits the 

management of the CDW to recover the deposit. 
Justify on-site changes to SWM. 
Keep the documentation of CDW management for 

5 years.  

OBLIGATIONS:  
Deliver the documentation proving the 

management of the CDW to the 

developer. 
Submit the corresponding construction 

documentation  

OBLIGATIONS OF THE PARTIES INVOLVED IN WASTE 

MANAGEMENT: 

AFTER THE WORK 

CITY COUNCIL 

DEVELOPER 

(producer) 

CDW MANAGER 

CONTRACTOR 

(holder) 

ADDRESS  

FACULTY 

CDW-Construction and demolition waste 

SWM-Waste management study 
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Use of inert waste in restoration, upgrading or backfilling works. 

The use of inert CDW in the restoration of degraded sites or refurbishment and backfilling works can be 

considered as a recovery operation if the following conditions are met if:  

a) The Autonomous Community so declares it before starting the management operations.  

b) If carried out by an authorized waste manager.  

c) If this prevents the use of natural resources for this purpose. 

Treatment plants 

There are different types of installations related to the treatment of CDW, these are: 

Transfer plants:  

These are facilities for the temporary storage of CDW that will later be treated or disposed of in facilities located 

at great distances from the construction site. Their function is to group waste and reduce transport costs. 

Occasionally, triage operations can be carried out in these plants.  

Treatment plants: 

These are facilities whose objective is to select, classify and recover different fractions or types of CDW to obtain 

products for direct use, or for other subsequent treatment of recovery or recycling in other facilities, and if the 

previous options are not possible, for disposal in landfill. 

To know more: 

https://www.youtube.com/watch?v=JNVrw0C9Hxg 

There are two types of treatment plants: 

● Fixed 

● Mobile 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram of the operation of a CDW treatment plant 
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Disposal of CDW: authorized landfills  

Landfills are facilities for the permanent deposit of CDW and must comply with the requirements of Royal 

Decree 646/2020 of 7 July, which regulates the disposal of waste by landfill. 

There are three types of landfill: 

● For hazardous waste 

● For non-hazardous waste (not recyclable or recoverable) 

● For inert waste 

Producers or holders of waste are obliged to provide landfill operators with information on the types of waste 

they deliver and on the pre-treatment to which the waste has been subjected.  

Landfills only accept pre-treated waste, except in some cases of inert waste, if the authorities so decide, and 

in cases where treatment is not feasible. 

 Mixed waste always must go through a pre-treatment plant, only the reject part goes to landfill. 

 

Materials recycled from CDW in Spain 

Recycled aggregates: applications and legislation  
The harmonised European standards established by the European Committee for Standardisation (CEN) define 

recycled aggregate as "the aggregate resulting from the processing of inorganic material previously used in 

construction". 

Recycled aggregates (RA) are classified in groups, according to the percentage of their components, these are: 

recycled concrete aggregates (RA-H), recycled mixed concrete aggregates (RA-Mh) and mixed ceramic 

aggregates (RA-Mc),  

 recycled concrete 
aggregates 
(ARH) 

mixed recycled concrete 
aggregates 
ARMh 

mixed ceramic recycled 
aggregates.  
ARMc 

Concrete, natural stone. >90% >70% < 30% 

Ceramic elements <10% <30% > 70% 

Asphalt <5% <5% <5% 

Improper <1% <1% <1% 
Types of recycled aggregates. Percentages of its components. 

Recycled aggregates can have many applications, the main ones being: 

● Soils for the creation of embankments and fills.  

● Graded for granular bases for asphalt or concrete pavements. 

● Recycled sand for pipe beds. 

● Creation of new sorts of concrete, structural and non-structural.  

The conditions to be met by recycled aggregates are: 

- The producer must be an authorized waste for the recovery of CDW. 

- They must have documentation corresponding to the CE marking. The CE marking of aggregates for 

construction is a legally obligatory requirement by UNE regulations. (For aggregates and aggregates for 

concrete or gravel-cement). 

- For materials where CE marking is not applicable, the following are required: a product data sheet, a 

declaration of conformity of the producer and a certification of the factory production control by a 
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Notified Body for CE marking of aggregates for construction accredited by the National Accreditation 

Body (ENAC). 

Depending on the use, ARs must meet certain requirements and technical specifications regarding their nature, 

composition and granulometry, as determined in regulations and technical specifications:  

Embankments and fills: 
General Technical Specifications for Road and Bridge Works (PG_3),  

Road surface courses: 
● The UNE-EN standards: 

● General Technical Specifications for Road and Bridge Works (PG-3).  

● General Technical Specifications for Road Maintenance Works (PG-4). 

Structural concrete 
The Instruction on Structural Concrete (EHE-08) establishes the quality requirements that recycled aggregates 

must meet for use in concrete: origin, treatment, size, mixing percentages, percentage of impurity content, etc. 

Annexes include the specifications to be met by recycled aggregates for structural and non-structural concrete. 

Learn more: 

The technical specifications for recycled aggregates for each use can be consulted in the following pages: 

Spanish guide to recycled aggregates from construction and demolition waste (c&Dw) GEAR project.  

https://www.apabcn.cat/Documentacio/areatecnica/PDFS_RENART/R30630.pdf 

Guide for the use of recycled aggregate and recommendations for its purchase. Aeice (Innovative Business 

Grouping for Efficient Construction (AEICE) 

https://www.caminoscastillayleon.es/wp-content/uploads/2018/12/Gu%C3%ADa-RCD-Valladolid-2018.pdf 

Other recoverable CDW. 
Apart from aggregates, other types of CDW are highly recoverable, if not mixed with hazardous waste,  

The products obtained from recycling must comply with the conditions for CE marking. 

 

Learn more: 

In Spain, the Ministry of Environment published in 2002, a "Catalogue of Waste Usable in Construction" to 

make public knowledge available on waste that can be used in construction activities if recycled. The catalogue 

has been updated in electronic format and has different search options, such as type of waste or type of 

application, autonomous community and province.  

http://www.cedexmateriales.es/2/catalogo-de-residuos/ 

 

https://www.apabcn.cat/Documentacio/areatecnica/PDFS_RENART/R30630.pdf
https://www.caminoscastillayleon.es/wp-content/uploads/2018/12/Gu%C3%ADa-RCD-Valladolid-2018.pdf
http://www.cedexmateriales.es/2/catalogo-de-residuos/
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Image of the construction waste catalogue. Source: Cedex. www.cedexmateriales es 

The catalogue provides information on: the volumes of recyclates produced and their distribution, as well as 

the main destination applications, regulations governing them, works carried out, contact entities, etc. 

On the other hand, the Department of Environment, Planning and Housing of the Basque Country, published in 

2018 a "Guide for the use of recycled materials in construction", the document can be downloaded from the 

following website: 

https://www.euskadi.eus/documentacion/2018/guia-para-el-uso-de-materiales-reciclados-en-

construccion/web01-a2inguru/es/ 

The role of public administrations:  
Green public procurement is one of the main drivers of CDW management, promoting waste reduction, 

selective demolition, and the use of materials from recycling. 

Law 9/2017, of 8 November, on Public Sector Contracts, includes as an explicit objective: "to ensure that public 

procurement is used as an instrument to implement European and national policies on social, environmental, 

innovation and development, ".  

In Spain, the new Green Public Procurement Plan for the period 2018-2025, adds as a condition in the 

construction of office buildings the use of recycled concrete, and easily recoverable or reusable materials at the 

end of their useful life. It also maximizes the reuse and recycling of CDW, as well as the use of recycled materials 

in the construction and maintenance of roads. 

Basic regulations on safety, health and environmental risk prevention linked to CDW: basic 

guidelines on site.  
In Spain, the regulation which establishes minimum health and safety provisions for construction sites is Royal 

Decree 1627/1997 of 24 October 1997.  

RD 1627/1997 determines a series of safety requirements that must be considered during the execution of tasks 

on the site and that involve the agents that intervene in the same. The following documents and/or human 

resources are required for the correct monitoring of safety on the site: 

● The Plan of Health and Safety is a document developed by the contractor detailing the preventive 

measures to be applied during the demolition works. 

http://www.cedexmateriales/
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● The Coordinator of Health and Safety is the person who will be in charge of monitoring and controlling 

the measures set out in the Safety Plan during the development of all demolition works until they are 

completely finished.  

 

Apart from what is established in the Plan of Health and Safety and in the specific Plan of Waste Management 
for each site, there are  general risks that may occur due to the handling of waste are set out below, as well as 
general preventive measures and environmental guidelines to be taken into account by workers when handling 
waste on the site.  
 

In general, the workers must: 
● Be informed by the company of the CDW management procedures to be implemented on the site, 

in accordance with the PWM.  

● Know the location and the container for collection/storage each type of waste, the procedures for 

handling it and the preventive measures. 

● Be informed about the hygiene measures to be taken on site during the working day, especially 

activities involving the handling of different types of materials. 

● Use personal protective equipment according to the instructions given to them by their superiors 

and keep it in perfect condition. To handle CDW they need: 

o  protective gloves against mechanical aggressions (wood, metals, glass, etc.) and chemical 

agents (chemicals, plaster). 

o Safety footwear with reinforced soles and toecaps. 

o Respiratory protection equipment (to avoid inhaling dust and vapours of toxic substances). 

o Safety spectacles with full frame, for protection against particles (inert materials, metals, 

etc.) being ejected from the face and eyes, 

● Never mix hazardous waste with other types of waste. 

● Treat Non-hazardous waste contaminated by hazardous waste as hazardous waste.  

● In general, asbestos, cfc, pcb, etc.  should be collected by workers from specialised companies.  

● immediately report incidents, such as doubts about the nature of waste or unexpected findings to 

the site manager.  

 
Learn more: 

Technical guide for the assessment and prevention of occupational risks related to construction works. 
https://www.insst.es/documents/94886/96076/g_obras.pdf/1d47a9bb-7f57-4789-a8fc-b9f2748200bf 

Hazardous waste  
On a construction site, hazardous waste (HW) can pose risks to the health of workers and the environment. To 

control the risks, it is necessary to establish a procedure for the identification, handling and storage of 

hazardous waste prior to its collection by authorized waste managers.  

Storage of hazardous products 
Hazardous products or waste (HW) must be packaged and labelled in accordance with current regulations. 

Under no circumstances may they be mixed with each other or with other types of waste, substances or 

materials. The maximum storage time is six months.  

The packaging of HW must be carried out in accordance with Royal Decree 833/1988 of 20 July 1988 on toxic 

and hazardous waste.  

Hw should be deposited in specific containers for each type of waste. The containers or receptacles must be 

resistant to ensure safe handling and their closures must be tight to prevent liquid spillage or vapour leakage.  
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A specific area on the site must be reserved for storage, suitably signposted, and access must be limited to 

authorized personnel. The HP storage area must be protected from rain and solar radiation and ventilated to 

prevent the formation of vapours. It should also be away from elements that may cause additional risks, such 

as electrical panels, compressors, electric pumps, etc.  The floor should be impermeable, preferably made of 

cement or concrete, and resistant to the physico-chemical properties of the stored waste.  

Learn more: 

In this web page there is information about how to manipulate common chemical products in construction sites 

http://productosquimicos.lineaprevencion.com/ 

Manual PRL en los trabajos con productos químicos en la construcción. 

http://productosquimicos.lineaprevencion.com/uploads/documents/6a26d510/Manual%20Productos%20Qu

%C3%ADmicos%202.pdf 

Collection of hazardous waste 
The collection of hazardous materials must be carried out by authorized collectors, in accordance with the 

specific legislation applicable to each of them. 

Asbestos 
Asbestos is a material that was widely used in the 20th century for its properties as a thermal and acoustic 

insulator. Today it can still be found in many elements of buildings from that era, such as: fibre cement roofing 

boards, pipes, water tanks, blankets and felts etc... .  

It is currently banned from the market and is considered a hazardous waste, as inhalation of its fibres can cause 

serious respiratory diseases. 

Asbestos management must comply with Royal Decree 396/2006, of 31 March, which establishes the minimum 

health and safety provisions applicable to work with risk of exposure to asbestos.  

 

The handling and removal of asbestos-containing waste must be carried out by authorized managers with RERA 

(Register of Companies with Asbestos Risk), except for the exceptions established in RD 396/2006. 

 

4.14. Evaluation. 

1) Indicate the correct sentence: 

A. CDW is defined in the European List of Waste (ELW), in the chapter with code 17 

"Construction and demolition waste" 

B. Soil and stones not contaminated by hazardous substances are excluded from this list.  

C. Soil and stones not contaminated by hazardous substances are included from this list.  

2) The scope of application of RD 105/2008 is CDW, except for: 

A. Soils not contaminated by hazardous waste that are reused in the same or other works, which 
are regulated by order APM/107/2017. 

B. Waste from construction and demolition works that are regulated by specific legislation, such 
as packaging, asbestos, some hazardous waste, etc... 

C. Both previous sentences are correct. 

 

http://productosquimicos.lineaprevencion.com/
http://productosquimicos.lineaprevencion.com/uploads/documents/6a26d510/Manual%20Productos%20Qu%C3%ADmicos%202.pdf
http://productosquimicos.lineaprevencion.com/uploads/documents/6a26d510/Manual%20Productos%20Qu%C3%ADmicos%202.pdf
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3) Choose the correct sentence: 

A. In Spain, the Autonomous Communities (CCAA) are responsible for controlling the production 

and management of CDW, the management of minor works CDW (collection, transport, and 

disposal) is the responsibility of local authorities. 

B. In Spain, the Autonomous Communities (CCAA) are responsible r for controlling the 

production and management of all CDW,  

C. In Spain, the State is responsible to control all CDW. 

4) In the construction field, “the waste producer” is: 

A. The developer 
B. The builder 
C. The employees 

5) In the construction field, “the waste holder” is: 

A. The developer 

B. The builder or contractor 

C. The self-employees. 

D. The employees 

6) What is a Plan of Waste Management (PWM)? 

A. It is a document draw up and submit by the “waste holder” to the owner or developer a 

detailing how waste management is to be carried out according to the Study of Waste 

Management. 

B. It is a document draw up and submit by the “owner ” to the builder or contractor detailing 

how waste management is to be carried out according to the Study of Waste Management. 

C. None of the previous answers are correct. 

7) The waste manager is any registered public or private entity carrying out waste management 

activities, except for those who only carry out transport. 

A. No.  

B. Yes, but with the Autonomous Community authorization.  

C. Yes, excluding holders who are going to recover CDW on the construction site where it was 

generated. 

8) What are transfer plants? 

A. facilities for the temporary storage of CDW 

B. facilities for the permanent storage of CDW 

C. facilities for the recycling storage of CDW 

9) Landfills only accept pre-treated waste?: 

A. Yes, always. 

B. Yes, except in some cases of inert waste, if the authorities so decide, and in cases where 

treatment is not feasible. 

C. No 

10) The main recycled aggregates c applications are: 

A. Soils for the creation of embankments and fills.  
B. Graded for granular bases for asphalt or concrete pavements. 
C. Recycled sand for pipe beds. 
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4.15. Practical approach  

Learn more: 

The following is a non-exhaustive list of hazardous wastes not included in Chapter 17 of the lER list, but which 

may be frequently encountered on construction sites, and which must be managed according to their specific 

regulations: 

LER code Description 

07 07 01*  

08 01 11* Waste paint and varnish containing organic solvents and other hazardous substances (leftover 
paint and varnish residues) 

13 02 05* Non-chlorinated mineral-based mechanical transmission engine oils and lubricants. 

13 07 03* Other fuels (including blends) 

14 06 03* Other solvents and solvent mixtures (non-halogenated solvents leftovers) 

15 01 10* Packaging containing traces of, or contaminated by, hazardous substances 

15 01 11* Metal packaging, including empty pressure receptacles, containing a hazardous porous solid 
matrix 

15 02 02* Contaminated absorbents (rags) 

16 01 07* Oil filters 

16 04 01* Ammunition waste 

16 04 03* Other explosive residues 

16 06 01* Lead batteries 

16 03 03* Mercury-containing batteries. 

20 01 21* Fluorescent tubes. 

 

This classification is important and should be taken into account when determining the type of management to 

be given to each type of waste. 

https://www.youtube.com/watch?v=5hWGgefHZiE 

https://www.youtube.com/watch?v=uW-RVt4wXQY 

https://www.youtube.com/watch?v=oL3jRqqj3Fk 

 
 

  

https://www.youtube.com/watch?v=5hWGgefHZiE
https://www.youtube.com/watch?v=uW-RVt4wXQY
https://www.youtube.com/watch?v=oL3jRqqj3Fk
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4.16. Bibliography 
National waste management legislation and regulations  

Waste framework directive: 

- Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain Directives . 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705 

- Commission Regulation (EU) No 1357/2014 of 18 December 2014 replacing Annex III to Directive 2008/98/EC of the European Parliament and 
of the Council on waste and repealing certain Directives. 

- Commission Directive (EU) 2015/1127 of 10 July 2015 amending Annex II to Directive 2008/98/EC of the European Parliament and of the 
Council on waste and repealing certain Directives. 

- Council Regulation (EU) 2017/997 of 8 June 2017 amending Annex III to Directive 2008/98/EC of the European Parliament and of the Council as 
regards the hazardous property HP 14 ‘Ecotoxic’. 

- Directive (EU) 2018/851 of the European Parliament and of the Council of 30 May 2018 amending Directive 2008/98/EC on waste. 
 

Directives focusing on landfilling of waste: 

- Directive 1999/31/EC on the landfill of waste.  
- Directive (EU) 2018/850 of the European Parliament and of the Council of 30 May 2018 amending Directive 1999/31/EC on 

the landfill of waste 
 

Directives on waste requiring a special legal regime, such as packaging and packaging waste, waste oils, electrical and electronic 

equipment, waste batteries, etc. Those are: 

- Council Directive 87/101/EEC of 22 December 1986 amending Directive 75/439/EEC on the disposal of waste oils. 
- Directive 2012/19/EU of the European Parliament and of the Council of 4 July 2012 on waste electrical and electronic 

equipment (WEEE). 
- Directive 2006/66/EC of the European Parliament and of the Council of 6 September 2006 on batteries and accumulators 

and waste batteries and accumulators and repealing Directive 91/157/EEC. 
- Directive (EU) 2018/849 of 30 May 2018 amending Directives 2000/53/EC on end-of-life vehicles, 2006/66/EC on batteries 

and accumulators and waste batteries and accumulators, and 2012/19/EU on waste electrical and electronic equipment. 
- Directive 94/62/EC on packaging and packaging waste. 
- DIRECTIVE (EU) 2018/852 of the European Parliament and of the Council of 30 May 2018 amending Directive 94/62/EC on 

packaging and packaging waste. 
- Directive (EU) 2019/904 of 5 June 2019 on reducing the impact of certain plastic products on the environment (Single Use 

Plastics Directive) will be transposed by Member States into national legislation by 5 July 2021). 
 

European List of waste: 

- Consolidated text: Commission Decision of 3 May 2000 replacing Decision 94/3/EC establishing a list of wastes pursuant to 
Article 1(a) of Council Directive 75/442/EEC on waste and Council Decision 94/904/EC establishing a list of hazardous waste 
pursuant to Article 1(4) of Council Directive 91/689/EEC on hazardous waste (notified under document number C(2000) 
1147) (Text with EEA relevance) (2000/532/EC) 

- 2014/955/EU: Commission Decision of 18 December 2014 amending Decision 2000/532/EC on the list of wastes pursuant to 
Directive 2008/98/EC of the European Parliament and of the Council. https://eur-lex.europa.eu/legal-
content/ES/TXT/?uri=celex%3A32014D0955 

- Commission notice on technical guidance on the classification of waste 
- C/2018/1447 

 

Hazardous waste: 

- Commission Regulation (EU) No 1357/2014 of 18 December 2014 replacing Annex III to Directive 2008/98/EC of the 
European Parliament and of the Council on waste and repealing certain Directives Text with EEA relevant 

- Regulation (EC) No 1907/2006 REACH (Regulation (EC) No 1907/2006) is the European Regulation concerning the 
Registration, Evaluation, Authorization and Restriction of Chemicals (Registration, Evaluation, Authorization and Restriction 
of Chemicals). 

- Regulation (EC) No 1272/2008 on classification, packaging and labelling of substances and mixtures (CLP) and Decision 
2014/955/EU. 

 

National laws about waste 

- France: Ordonnance no.2010-1579 from December 17th 2010  
- Greece: Law 4042 of 2012 “Penal protection of the environment” 
- Italy : Part IV of the Environmental Code (Legislative Decree 152 of 3 April 2006) as amended by Legislative Decree 205 of 3 

December 2010  
- Portugal: Decree-Law 73/2011 from 17 June 2011 transposing the WFD by amending the Decree-Law 178/2006 from 5 

September 2006  
- Romania: Law no. 211/2011 on the waste regime (republished in 2014)  
- Spain: Law 22/2011 of 28 July, on “Waste and contaminated soils"  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
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National regulations and legislation for the management and re-use of CDW France 

 

National policies for CDW management in France 
- Act 2020-105 (LOI n° 2020-105 du 10 février 2020 relative à la lutte contre le gaspillage et à l'économie circulaire 
- Law on energy transition for green growth of 17 August 2015 (Loi no. 2015-992 relative à la Transition Énergétique pour 

la Croissance Verte) 
- Law No. 2015-991 of 7 August 2015 on the New Territorial Organisation of the Republic (NOTRe) 

Existing guidelines on CDW management in France  
- “Commitments for green growth” 
- DEMOCLES project 
- REPAR project 

Existing protocols related to End of Waste (EoW) Status in relation to CDW/Quality criteria in France.  
- Law n° 2020-105 of February 10, 2020  

Drivers to sustainable CDW management in France  
- “Commitments for Green Growth” 

Waste recovery in France. 
- Environment Code  
- Programme Act 2006-739 of 28th June 2006 concerning the sustainable management of radioactive materials and waste. 

 

Greece 

Laws on CDW management 
- Joint Ministerial Decision (JMD) 36259/1757/E103 of 2010 of Ministries of Economy, Competitiveness and Shipping – 

Environment, Energy and Climate Change under the title ‘measures, conditions, and programmes for the alternative 
management of excavation, construction and demolition waste (ECDW)’. 

- Law 2939 of 2001 as amended and in force by the laws 3854/2010, sets the frame for the alternative management 
(recovery, recycling) of waste in Greece, including excavation and demolition waste, which fall under the definition of ‘other 
waste’.  

- Law 4030 of 2011 ‘New way of issuing building permits, control of construction and other provisions’. tendering procedure 
by the Decentralized Administration.  

- Law 4067 of 2012 ‘New Building Regulation’,  
- Law 4280 of 2014 ‘Environmental upgrading and private urbanization - Sustainable development of settlements. Forest law 

regulations and other provisions’, Article 52 stipulates the possibility of deposition and processing of CDW in inactive mines 
and quarries by the certified systems of alternative CDW management.  

- Circular of the Ministry of Environment, Energy and Climate Change no. 4834 of 25 January 2013 
 
Definition of construction and demolition waste in Greece.   

- Joint Ministerial Decision (JMD) 36259/1757/E103 of 2010 of Ministries of Economy, Competitiveness and Shipping – 
Environment, Energy and Climate Change under the title ‘measures, conditions, and programmes for the alternative 
management of excavation, construction and demolition waste (ECDW)’. 

 
National policies on CDW in Greece 

- The National Waste Prevention Strategic Plan adopted in December 2014 
- National Waste Management Plan (Official Gazette A’ 174/ 15.12.2015) 

 
Existing guidelines on CDW management 

- Joint Ministerial Decision (JMD) 36259/1757/E103 of 2010 of Ministries of Economy, Competitiveness and Shipping – 
Environment, Energy and Climate Change under the title ‘measures, conditions, and programmes for the alternative 
management of excavation, construction and demolition waste (ECDW)’. 

- Italy 
 
National policies for CDW in Italy  

- Technical Reference Standards for building products provided for by DM 5.2.98 
 
Existing guidelines on CDW management in Italy  

- Trento, 2011 with Resolution n.1333 of 24 June 2011;  
- Bolzano, 2016 with Provincial Council Resolution n. 1030 of 27 September 2016 and recently updated with Provincial Council 

Resolution n. 398 of 11 April 2017;  
- Veneto, 2012 with Decreto del Governo Regionale (DGR) Veneto no. 1773 of 28 August 2012 and DGRV n.1060 of 24 

June 2014;  
- Lazio, 2012 with DGR Lazio no. 34 of 26 January 2012;  
- Liguria, 2015 with DGR Liguria no. 734 of 20 June 2015.  
- Ministerial Decree 05/02/1998  
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National protocols for EoW 
- Law no. 128/2019 (OJ no. 257 of November 2, 2019)  
- Regulation 22/2013 of 14 February 2013 
- Decree 69/2018, in force since 3 July 2018;  

 
Drivers to sustainable CDW management in Italy 

- Law No. 221/2015 ‘Provisions on environmental matters to promote green economy measures and to contain the excessive 
use of natural resources’ 

- Code of Public Contracts (Legislative Decree 50/2016)  
 

Portugal 

Definition of construction and demolition waste in Portugal.   
- Decree-Law No. 46/2008 of March 12, is based on the definition set out in article 3 (gg) of Decree-Law No. 178/2006 of 

September 5, in the wording given by Decree-Law No. 73/2011 of June 17 
 
Legislation on the production of construction and demolition waste: Portugal  

- Decree-Law No. 46/2008, of 12 March, amended by Decree-Law No. 73/2011 of 17 June  
- Ordinance 335/97 of 16 May 
- Decree-Law No. 73/2011, 17 June 
- Ordinance No. 40/2014 of 17 February was published, which establishes the rules for the correct removal of materials 

containing asbestos 
- Decree-Law No. 46/2008, of 12 March 
- General Waste Management Regime (RGGR) 
- Decree-Law No. 210/2009, of September 3 

 
National policies for CDW in Portugal  

- Decree-Law No. 46/2008 approving the regime of CDW management, of 12 March, amended by Decree-Law No. 73/2011 of 
17 June 

- Law n° 2020-105 of February 10, 2020  
- The National Waste Management Plan for 2014-2020 (Resolution of the Council of Ministers 11-C/2015 of 16 March)  
- Decree-Law 178/2006 of 5 September(republished by Decree-Law 73/2011 of 17 June) 

 
Existing targets for CDW recycling in Portugal  

- Decree-Law no. 73/2011 of 17 June(Article 7)  
- Decree-Law no. 18/2008  

 
Existing guidelines on CDW management in Portugal  

- Decree-Law 73/2011 of 17 June 
- Decree-Law 58/2000 of 18 April 

 
Existing protocols related to End of Waste (EoW) Status in relation to CDW/Quality criteria in Portugal. 

- The Decree-Law 73/2011 of 17 June 
 
Drivers to sustainable CDW management in Portugal 

- Decree-Law 46/2008 of 12 March - Article 8, paragraphs 1 and 2 
- Ordinance 40/2014 of 17 February  
- Green public procurement requirements - supported by the resolution of the Council of Ministers 65/2007 of May 7th  
- National Waste Management Plan (2011-2020 and 2014-2020) 

 

Romania 

National policies for CDW in Romania  
- Waste Management Strategy (2014-2020)  
- Decision no. 870 of 06/11/2013.  
- National Waste Management Plan (PNGD)  
- The EU Environmental Implementation Review 2019 Country Report -ROMANIA  

 
Existing guidelines on CDW management in Romania  

- Law n° 2020-105 of February 10, 2020  
- CDW management in ROMANIA , Guidelines on CDW management (in Romanian)34, EPA35 Sibiu, NADC36  
- Guidance to the temporary storage of dangerous waste from constructions and demolitions (including contaminated soils), 

PHARE 2005/017 – 553.03.03/04.05, Ministry of Environment and Sustainable Development, Romania,  
- SR EN 12620 + A1: 2008 - Aggregates for concrete;  
- SR EN 13242 + A1: 2008 - Aggregates from unrelated or hydraulically linked materials for use in civil engineering and 

road construction;  
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- SR EN 13043: 2003; SR EN 13043: 2003/AC: 2004 - Aggregates for bituminous mixtures and surface finishes, used in the 
construction of roads, airports and other traffic areas;  

- SR EN 13450: 2003; SR EN 13450: 2003/AC: 2004 - Ballast aggregates.  
 
Existing protocols related to End of Waste (EoW) Status in relation to CDW/Quality criteria in Romania. 

- Law no.211/2011 
- Government Decision no. 621/2005  
- Government Decision no. 1,037/2010  
- Government Decision no. 1,132/2008  
- The Methodology concerning the EoW status for particular CDW  
- LIFE10 ENV/RO/000727 
- LIFE10 ENV/RO/000727  

 
Drivers to sustainable CDW management in Romania.  

- ‘Study CDW management in Romania’40 
- National Waste Management Strategy (2014-2020) 
- Government Emergency Ordinance (GEO) no. 74/2018  
- Law no. 249/2015 
- GEO no. 196/2005  

 
Spain 

- Law 22/2011, of 28 July, on waste and contaminated soils.  
- Royal Decree 105/2008 of 1 February 2008 regulating the production and management of construction and demolition 

waste. 
- Royal Decree 180/2015 of 13 March 2015 
- Royal Decree 646/2020 of 7 July 
- Law 9/2017, of 8 November, on Public Sector Contracts 
- Royal Decree 1627/1997 of 24 October 1997. 
- Royal Decree 833/1988 of 20 July 1988 on toxic and hazardous waste.  
- Royal Decree 396/2006, of 31 March 

 

European regulations and legislation for the management and re-use of CDW and environmental registers 

- Communication from the Commission to the European Parliament, the Council, the European Economic and Social 
committee and the Committee of the Regions on Resource Efficiency opportunities in the building sector /* COM/2014/0445 
final  

- https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52014DC0445 
- COM/2015/0614. Closing the loop: an EU action plan for the circular economy 
- https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52015DC0614 
- COM/2019/640 . The European Green Deal. https://eur-lex.europa.eu/legal-

content/ES/TXT/?qid=1588580774040&uri=CELEX%3A52019DC0640 
- COM/2020/98. New Circular Economy Action Plan for a cleaner and more competitive Europe. https://eur-

lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN 
- Protocol on the management of construction and demolition waste in the EU. https://ec.europa.eu/growth/content/eu-

construction-and-demolition-waste-protocol-0_en 
- Guidelines for the waste audits before demolition and renovation works of buildings 
- https://ec.europa.eu/docsroom/documents/31521 
- REGULATION (EC) No 1221/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 25 November 2009 on the 

voluntary participation by organisations in a Community eco-management and audit scheme (EMAS) and repealing 
Regulation (EC) No 761/2001 and Commission Decisions 2001/681/EC and 2006/193/EC. https://eur-
lex.europa.eu/eli/reg/2009/1221/2019-01-09 

- User guide containing the necessary steps to participate in EMAS according to Regulation (EC) No 1221/2009  
- https://eur-lex.europa.eu/eli/dec/2017/2285/oj 
- EMAS Sectoral Reference Document for waste managers 
- https://eur-lex.europa.eu/eli/dec/2020/519/oj 

 
 
 

 

https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52014DC0445
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52015DC0614
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
https://ec.europa.eu/growth/content/eu-construction-and-demolition-waste-protocol-0_en
https://ec.europa.eu/growth/content/eu-construction-and-demolition-waste-protocol-0_en
https://ec.europa.eu/docsroom/documents/31521
https://eur-lex.europa.eu/eli/reg/2009/1221/2019-01-09
https://eur-lex.europa.eu/eli/reg/2009/1221/2019-01-09
https://eur-lex.europa.eu/eli/dec/2017/2285/oj
https://eur-lex.europa.eu/eli/dec/2020/519/oj
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Module 2. Waste management on site 

5. Learning Units Table: 

Module 2: Waste 

Management on site  

Total Duration: 30 hours Contact hours: 5 hours 

Hands-on hours: 10 hours 

Self-study hours: 10 hours 

Assessment hours: 5 hours 

Learning Units Distribution  

Unit 1: The 

properties of waste 

and its classification 

 

 

 

Contact hours:  1h 
Hands-on hours: 2h  
Self-study hours: 2h 
Assessment hours: 
1h 

Unit 2: Pre-

demolition audit: 

quantitative and 

qualitative aspects of 

inert waste 

 

Contact hours: 1 h 
Hands-on hours: 2h  
Self-study hours: 2h 
Assessment hours: 
1h 

Unit 3: Waste 

management 

planning on site 

 
 
 
Contact hours: 1h 
Hands-on hours: 2h  
Self-study hours: 
2h 
Assessment hours:  
1h 

Unit 4: On-site 

compliance in the 

management and 

recycling of CDWaste 

 
 
Contact hours: 1h 
Hands-on hours:2h  
Self-study hours:  2h 
Assessment hours:  1h 

Unit 5: Selective 

demolition and 

CDWaste recovery 

 
 
 
Contact hours:  1h 
Hands-on hours:  2h  
Self-study hours: 2h 
Assessment hours: 
1h 

 

6. The properties of waste and its classification 
General Description 

Acquiring the necessary knowledge to apply existing national regulations and requirements for carrying out activities 
related to waste management. To know the appropriate actions to be undertaken on site concerning, waste 
identification, security measures and waste classification to satisfy environmental criteria set by national regulations, 
the company’s environmental management plan and local authorities. 

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

Knowledge 
- Good knowledge of the different types of materials and their properties 
- Good knowledge of the different EWC codes to select CD Waste 
- Good knowledge of material selection methods and/or techniques 

Skills 
- Ability to recognise building materials 
- Ability to foresee the possibility of reusing a material 
- Ability to select materials and improve their disposal or reuse 

Competences 
- Improvement of technical skills 
- Improvement of organisational skills for a more effective selection and disposal of CD 

Waste. 

Delivery and Assessment 

The unit will be delivered through: 
□ Discussions 
x Hands-on 
x Lessons 
□  etc.. 

The unit will be assessed through: 
□ Examination  
□ Oral examination / exercises 
□  Project 
x Written exercises / test  

 

6.1. Introduction 

On a construction site, you will need to pay careful attention to how you will dispose of all of your waste 

materials. Some construction waste can be recycled and others must be sent to the landfill. To do so, it is 
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especially important to know how to identify the type of waste, their properties and characteristics. 

Consequently, it will enable the disposal of your waste properly and maximize the construction cost saving 

and benefiting the environment. 

6.2. Theoretical approach 

6.2.1. TYPE OF MATERIALS AND THEIR PROPERTIES 

 

 

The waste generated from the construction industry are for the most part non-biodegradable and inert 

materials. The CD waste is classified in three main categories: inert waste, non-hazardous and inert waste and 

hazardous waste. 

● The inert waste is waste which is neither chemically nor biologically reactive and will not decompose or 

only very slowly. Examples: tiles, ceramics, clay, hardcore, bricks and concrete. They are most part of the 

waste generated by the construction industry (about 70% of the total—up to 90% for the public works). 

This type of waste will not pose a threat to the environment, animals or human health and will not endanger 

the quality of water courses. But regarding the large amount of quantity produced in the industry, it takes 

a lot of space 

They are mineral waste produced by the Construction activity but it should be mentioned that the plaster or 

mineral or stone wool waste are not inert waste. The inert waste can be easily recycled into materials or 

aggregates. 

● The non-hazardous and non-inert waste are non-inert wastes that do not present any characteristics of 

"hazardousness" (non-toxic, non-corrosive, non-explosive, etc). They are the second most produced waste 
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by the industry representing about 25% of the total. It is a common waste of the companies. Examples: 

packaging, wood, plastics, metal, insulation material, etc… 

This type of waste is identified by classification (CEW catalogue, European Waste Classification for 

Statistics, others relevant national classification) and also according to their processing and treatment 

applied after being reduced. These waste are made of materials which, after a potential pretreatment 

and/or processing step, can be used as substitutes of raw material in a production cycle.  

They are recyclable waste and the trend is growing, with the emergence of new technologies, more and 

more materials become recyclable. Some of these wastes present an interest as combustible and are used 

in energy valorisation branches. This waste is used in energy recovery processes. It may be residual 

household or industrial waste, after separate collections have been implemented, or sorting refusals, 

which are rich in plastic materials. 

The packaging materials must be sorted and directed to be recycled in specified branches adapted for their 

processing. 

 

● The hazardous waste is the waste from industrial activity that presents a risk for human health or the 

environment. They must be managed with specific processes regarding the regulations. They represent 

about 3% of the total of the waste produced by the construction industry. Examples: Aerosol cans, 

asbestos, batteries, oil and fuels, paints or liquids,… 

The management of hazardous materials is very much regulated by the law and all the steps are not 

recommendations but obligations subjecting the owner of the waste to effectively manage them to avoid 

fines and environmental liability. 

Hazardous waste must be sorted and stored differently to general waste, with a focus on safety and 

security. All risks of contaminating other materials must be avoided.  

The storage of hazardous required precise steps: 

- The storage location must be situated in a specified part of the construction site with clear and explicit 

signage. All stakeholders evolving on site must be aware of this. 

- Special safety rules concerning this area must be clearly established, disseminated and displayed on the 

construction site 

- All hazardous materials must be listed including their types, formats and quantities 

   

Containers of hazardous materials 

   

Label describing the hazardous material 
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- The containers used for them must be adapted and secured to their characteristics (for example, 

containers in metal for corrosive products...) 

Due to the characteristics and the risks involved by these materials (legal and physical risks), it is common and 

even mandatory in certain cases to engage specialist contractors in the process. 

The waste contractors are specialized and qualified companies in hazardous materials management and 

transportation. Before engaging these contractors, the site management makes sure that they are licenced 

contractors.  

The follow up of the materials processing is based on transfer notes and reports indicating the amount and 

categories of waste, the different stakeholders involved and their destination. 

Keep in mind: 

- The hazardous materials must be indicated in a follow-up sheet and tracked throughout the different 

steps of their disposal/treatment (amount, category, ...) 

- Each stakeholder participating in this process must be specified in the tracking sheet in order to 

maintain the chain of accountability 

- Make sure that the specialized contractors are qualified and licensed to dispose of hazardous waste 

Table of the 9 chemical safety symbols Construction workers need to know 

 

 
This pictogram indicates an oxidizing material — one 
that provides the oxygen other materials need to burn. 
If an oxidizing material gets too close to substances 
like some peroxides or nitrates, it could cause those 
substances to burst into flame or explode without an 
ignition source, like a spark or flame 

 

 

 

 
When a single exposure to a substance, or multiple 
exposures within 24 hours, can potentially make someone 
sick or even cause death, that substance gets this label. 
Acutely toxic chemicals on a construction site can include 
the solvents in paint thinners and degreasers. Mercury and 
lead are examples of substances that are chronic toxins vs. 
acute toxins. 

 

This is the optional pictogram. It calls out chemicals 
that are toxic to the aquatic environment. These 
chemicals can run off into water systems, including 
rivers, lakes, ocean, streams and aquifers, killing or 
contaminating aquatic life and making sources of 
drinking water toxic 

 
 

The flame pictogram is used for flammable materials, 
including those that emit flammable gas and those that can 
ignite spontaneously. On a construction site, these could 
include fuel for vehicles and equipment 

 

Corrosive materials can cause damage to the skin and 
eyes and anything else they come in contact with, 
sometimes including metal. Battery acid is a corrosive 
agent that someone working on vehicles might come 
in contact with, and construction crews could be 
exposed to corrosive chemicals like sulfuric or 
hydrochloric acid while working in chemical plants or 
other manufacturing operations that use these 
substances 

 
 

These chemicals may cause chronic and even fatal illnesses 
like cancer or respiratory disease, as well as birth defects. 
Examples include benzidine (found in some paint dyes) and 
ethyleneimine (found in adhesives and binder) 

 

This is usually used to indicate an irritant (either skin 
or lung) or skin sensitizer. Exposure to skin irritants like 
solvents, thinners and adhesives can lead to contact 
dermatitis, a skin condition characterized by redness, 
swelling and pain. Some mild corrosives are also 
irritants 

 
 

Explosives, such as dynamite, get this pictogram. Some 
peroxide-containing solvents can also explode if handled 
or stored incorrectly 

 

This pictogram indicates gas under pressure. Gases 
under pressure are gases stored in a container at 29 psi 
or more and that are liquefied or liquefied and 
refrigerated. Gases like acetylene (used in welding) 
can explode if heated 
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6.2.2. WHAT IS AN EWC CODE 

The EWC is a list of waste types, established by the European Commission Decision 2000/532/EC, which 

categorises wastes based on a combination of what they are, and the process or activity that produces them. 

The EWC is divided into 20 chapters, most of which are industry-based, although some are based on materials 

and processes.  Individual waste types are assigned a six-digit code:  the first two digits specify the chapter, the 

next two specify the subchapter, and the last two are specific to the waste type. 

All waste produced will have a corresponding EWC: it is a legal requirement that any waste produced that is 

sent for recycling or disposal must be classified using an EWC code. 

Hazardous (special) wastes are signified by entries where the six-digit EWC code is marked by an asterisk (*).  

Hazardous waste entries can also have a non-hazardous ‘mirror entry’. These will appear consecutively in the 

list, but one will be marked with an asterisk (*), normally with reference to ‘containing hazardous substances’, 

for example: 

17 05 03*Soil and stones containing hazardous substances 

17 05 04 Soil and stones other than those mentioned in 17 05 03. 

The EWC code is used in the tracking process of the CD waste and particularly for the hazardous waste that 

required close attention due to their capability to generate serious damages to human health and environment.  

 

 

 

 

 

 

 

 

Material selection methods and/or techniques 
 Recovery Treatment 

Type of Waste Reuse Recycling Energy 
recovery 

Incineratio
n 

Disposal 

Treated wood (paint, varnished, …)   
 

   

Tar and bituminous mixtures  
 

     

Chipboard wood      

Concrete, mortar additives 
*recovered by certified collector 

     

Asbestos      

Concrete and mortar      

 
 

Hazardous 

What is a European 

Waste Catalogue 

Code? 

Chapter 

12 34 56 * 

Sub-Chapter Individual entry 
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Untreated wood 
Reuse of complete elements, reuse for formwork systems, 
manufacture of boards, chipboards, sawdust or wood chips 

     

 

Figure 1 Possible process of the common waste in the construction site (abstract extracted from 

 https://www.guidebatimentdurable.brussels/fr/type-de-dechets-de-chantier.html?IDC=8187) 

 

The best way to ensure that materials are not contaminated with hazardous waste is definitely to segregate 

the waste in different dumpsters. A well-managed segregation of materials/waste including a proper follow-

up and a good upstream preparation of the site stakeholders (information, training, …) will enhance the 

recycling/reuse process and the safety conditions on the site. 

There are several and numerous efficient best practices available on hazard waste management. These best 

practices are in line with the legal requirements and obligations. 

Both plain and mixed grades of CDW can contain pollutants, resulting in negative environmental impacts during 

storage or reuse. These pollutants are contained in construction materials due to their natural material 

composition, or following insertion during manufacture. Nevertheless, very few materials in demolition waste 

are invariably hazardous. The major pollutant sources in buildings have been identified through studies and are 

shown in the following Table. 

Origin Relevant Pollutants 
Natural stone Heavy metals 
Gypsum Sulphate, heavy metals 
Easily-bond asbestos fibre such as injection-asbestos, bonded 
asbestos-fibre (cement panels, fire-protection elements) 

Asbestos 

Treated wood Heavy metals, lime, phenol, PCP 
Plastics Phenol, CHx, organic components 
Sealant PCB 
Roofing felt, bitumen construction parts, coal tar containing roofing Phenol, CHx, PAH 
Tech. installation (Transformers, paint coatings, capacitors; 
Fluorescent lamps, switches 

PCB, Hg, Cd 

Soot Heavy metals, PAH 
Dust Heavy metals 
Fire PAH, PCDD/PCDF 
Accidents (use) Includes oil, alkalis, acid 
Pipe constructions Lead 
Places where mineral oil CHs are used (tanks, heatings…) Mineral oil CHs 

 

Table 3: Major pollutant sources in building materials. Source [6] 

 
 
The composition of CDW is extremely heterogeneous (Table 3) and varies widely in regard to the construction 

type. Regardless, for a selective demolition and dismantling the main waste streams, should be treated 

separately, such as the inert waste (e.g. concrete, bricks, masonry, tiles and ceramics) that can demand for a 

more selective demolition to accomplish the use of recycled materials in higher quality applications. 

 

    

 
Recovery/reuse 

 

 
Satisfying process 

 

 
Process to be used in last resort 

 

 
Not a viable option 

https://www.guidebatimentdurable.brussels/fr/type-de-dechets-de-chantier.html?IDC=8187


 
 

85 
 

Waste category Min-max range (%) 
Concrete and masonry 40–84 

Concrete 12–40 
Masonry 8–54 
Asphalt 4–26 

Others (mineral) 2–9 
Wood 2–4 
Metal 0.2–4 

Gypsum 0.2–0.4 
Plastics 0.1-2 

Miscellaneous 2-36 
 

Table 4: Composition of construction and demolition waste. Source: [18] 

 

A higher level of selective demolition can be achieved by considering the manual dismantling of a wide range 
of materials to enable C&D reuse. Some of the considered techniques are the stripping (before demolition) and 
scavenging (after demolition). Good examples for reuse include glass, marble fireplaces, precious woods such 
as walnut and oak, traditional sanitary ware, central heating boilers, water heaters and radiators [6]. Materials 
such as gypsum, insulation foam, concrete, and mineral wool and glass wool can also be considered for reuse or 
recycling [19]. 

 
   

Removing doors by hand Removing insulation materials by 
hand 

Removing roofing materials by 
hand 

 

Table 5: Selective demolition example. Adapted from: [20] 

6.2.3. CLASSIFICATION OF CDW IN THE EUROPEAN LIST OF WASTE. 
According to Directive (EU) 218/851 , “construction and demolition waste” means waste generated by 

construction and demolition activities. 

in the European List of Waste (LoW), in the chapter with code 17 "Construction and demolition waste". This 

in turn is subdivided into 9 sub-chapters or differentiated groups, these are: 

 LoW code 
chapter 

Description 

17 01 concrete, bricks, tiles and ceramics 

17 02 wood, glass and plastics 

17 03 bituminous mixtures, tar and tar products 

17 04 metals (including their alloys) 

17 05 soil (including excavated material from contaminated sites), rocks and dredge spoil 

17 06 asbestos-containing insulation materials and building materials 

17 08 gypsum-based building materials 

17 09 other construction and demolition waste 
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Category 17 includes hazardous waste generated during construction and demolition activities: 

LoWcode  

17 01 06* separate mixtures or fractions of concrete, bricks, tiles and ceramics containing 
dangerous substances 

17 02 04* Glass, plastic and wood containing or contaminated with hazardous substances 

17 03 01* bituminous mixtures containing coal tar 

17 03 03* Coal tar and tarry products 

17 04 09* Metal waste contaminated with hazardous substances 

17 04 10* Cables containing petroleum, coal tar and other dangerous substances 

17 05 03* Soil and stones containing hazardous substances 

17 05 05* Dredging spoil containing dangerous substances 

17 05 07* Railway track ballast containing dangerous substances 

17 06 01* Asbestos-containing insulation materials 

17 06 03* other insulating materials consisting of or containing dangerous substances 

17 08 01* Gypsum-based building materials contaminated with hazardous substances 

17 09 01* Construction and demolition wastes containing mercury 

17 09 02* Polychlorinated biphenyls (PCB) containing construction and demolition wastes (e.g. 
PCB-containing sealants, PCB-containing resin-based floor coverings, PCB-containing 
sealed glazing units, PCB-containing capacitors) 

17 09 03* Other construction and demolition wastes (including mixed wastes) containing 
dangerous substances 

 

Soil and stones not contaminated by hazardous substances are excluded from this list.  

Waste generated on a construction site but regulated by specific legislation, such as packaging, industrial oils, 

electronic equipment, tyres, etc., are not included in the  LoW Chapter 17. These wastes must be managed in 

accordance with the relevant legislation and must be kept separate from other construction site CDW. 

According with WFD, article 11, “by 2020, the preparing for re-use, recycling and other material recovery, 

including backfilling operations using waste to substitute other materials, of non-hazardous construction 

and demolition waste excluding naturally occurring material defined in category 17 05 04 in the list of 

waste shall be increased to a minimum of 70 % by weight” 

 

6.3. Practical Approach 

 

CASE STUDY 

CYBERTECH, a construction company, contacts you as a waste expert. They are really concerned about the waste 

management on site, particularly about the hazardous materials, and are expecting from you to manage this 

issue. What will be your tips, recommendations and guidelines to successfully complete this task? 

 

Sources, Further Information, additional readings — Links, websites, videos (FR& EN) 
A. Type of construction site waste (FR): https://www.guidebatimentdurable.brussels/fr/type-de-

dechets-de-chantier.html?IDC=8187 

B. https://www.recycling-magazine.com/2020/03/30/best-practices-for-construction-waste-

management/ 

C. Types of waste (EN) : https://www.gov.uk/how-to-classify-different-types-of-waste 

https://www.guidebatimentdurable.brussels/fr/type-de-dechets-de-chantier.html?IDC=8187
https://www.guidebatimentdurable.brussels/fr/type-de-dechets-de-chantier.html?IDC=8187
https://www.recycling-magazine.com/2020/03/30/best-practices-for-construction-waste-management/
https://www.recycling-magazine.com/2020/03/30/best-practices-for-construction-waste-management/
https://www.gov.uk/how-to-classify-different-types-of-waste
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D. Waste Framework Directive (EN): https://ec.europa.eu/environment/waste/framework/list.htm 

E. Construction Waste Management & Classification (EN): https://engineeringcivil.org/articles/building-

materials/construction-waste-management-construction-demolition-waste-classification/ 

F. Guide for Hazardous materials storage (FR) https://multiprevention.org/wp-

content/uploads/2018/09/guide-multiprevention-entreposage-produits-dangereux.pdf 

 

6.4. Evaluation 

Q/A test -10 questions of Multiple Choice (from 1 to 3 correct answers depending on the question) 

1) Does inert waste pose a threat to human health? 

A. Yes 

B. No 

C. Not on human but pose a threat on animal health 

 

2) Non-hazardous and non-inert waste are: 

A. common waste of the construction industry 

B. non-inert waste that do not present any hazardousness characteristics 

C. liquid waste 

 

3) Hazardous waste presents a danger for 

A. human health 

B. environment and watercourse 

C. animal health 

 

4) Is the EWC code a legal requirement? 

A. Yes, for the waste tracking 

B. No, 

C. Not really it is more a recommendation 

 

5) In the EWC list, a material with an asterisk is a hazardous material 

A. Yes 

B. No 

C. The asterisk indicated a subcategory 

 

6) The flame pictogram is used for explosive materials? 

A. Yes 

B. No 

C. This pictogram does not exist actually 

 

7) The disposal of hazardous waste must be tracked according to the regulation 

A. Yes 

B. No 

C. There are no specific regulations but guidelines in this view 

 

8) The inert waste and the non-hazardous and inert waste can be mixed in the same skip 

A. Yes 

B. No 

C. Possible if there is a space problem on the site and will have to be segregated later in a second time. 

https://ec.europa.eu/environment/waste/framework/list.htm
https://engineeringcivil.org/articles/building-materials/construction-waste-management-construction-demolition-waste-classification/
https://engineeringcivil.org/articles/building-materials/construction-waste-management-construction-demolition-waste-classification/
https://multiprevention.org/wp-content/uploads/2018/09/guide-multiprevention-entreposage-produits-dangereux.pdf
https://multiprevention.org/wp-content/uploads/2018/09/guide-multiprevention-entreposage-produits-dangereux.pdf
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9) The inert waste is easily recycled into materials or aggregates? 

A. Yes 

B. Not really, it is really challenging. 

C. Not at all, this type of waste must be disposed 

 

10) The insulation materials made of asbestos are non-hazardous and non-inert waste 

A. Yes 

B. No 

C. It depends on the regulations 
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7. Pre-Demolition Audit: quantitative and qualitative aspects of inert 

waste  
General Description 

Acquiring the necessary knowledge to conduct a pre-demolition audit to determine what can be reused, recycled or 
recovered. The participants will be able to identify and assess the risks from hazardous waste and estimate the reuse 
rate and recycling potential based on proposals for sorting systems during the demolition process. 

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

Knowledge 

- Good knowledge of techniques and methodologies for planning deconstruction activities 
- Good knowledge of techniques to reduce potential waste disposal risks; 
- Knowledge of techniques and methodologies for the control of recovered materials  
- Good knowledge of the methods and practices of intervention in order to increase potentially 

reusable materials and reduce the materials to be sent to disposal 

Skills 

- Ability to estimate the materials present in the object in terms of volume and weight 
- Ability to better organize CD Waste management operations 
- Ability to identify and assess risks arising from hazardous waste  
- Ability to identify the most suitable deconstruction methods 

Competences 

- demonstrating the implementation of best practices in waste management 
- estimate the reuse rate and recycling potential on the basis of proposals for sorting systems 

during the demolition process 
- planning and managing demolition and reuse activities in order to reduce environmental and 

health impacts, while providing important cost advantages 

Delivery and Assessment 

The unit will be delivered through: 
□ Discussions 
x Hands-on 
x Lessons 
□  etc.. 

The unit will be assessed through: 
□ Examination  
□ Oral examination / exercises 
□  Project 
x Written exercises / test  

7.1. Introduction 

The CD Waste in Construction industry represents the largest waste streams in the European Union. The inert 

waste in this sector of activity is generally around 70% of the total waste projects and over 90% for the public 

construction. However, regarding the characteristics of this material, there is a large potential of 

recycling/reusing/recovering to be implemented in order to be in line with the Waste Framework Directive 

2008/98/EC which established a target of 70% of CDW to be recycled by 2020. 

Consequently, we will address in this unit how to perform a Pre-demolition audit, a process enabling to 

enhance the CD waste management on a construction site including for recycling/reusing/recovering them. 

7.2. Theoretical approach 

7.2.1. MAIN DIFFERENCES BETWEEN DEMOLITION AND DECONSTRUCTION 
First, the objective: in demolition, the goal of the project is to simply crash down a structure, building or 

property. The deconstruction purpose is also to tear down the structure, however it aims to salvage whatever 

parts, components, or materials can be reused and/or recycled. 

Then, the costs: The costs are different according to the method. In demolition they are based on the equipment 

implemented to carry out the activity (excavators, backhoes and bobcats with breakers, ...) and the taxes for 

the waste disposal. In deconstruction, as the goal is reusing and preserving the demolished fragments, the cost 

control will be more efficient. Deconstruction requires planning the activity and enables selling materials to 
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specialised buyers and/or reuse them whether directly on site or in other projects. Deconstruction is costlier 

than demolition.  

Finally, the time frame: On this aspect, demolition will be more efficient since it is only focused on tearing down 

a structure. Deconstruction will take more time to be carried out since it’s a planned and selective process. 
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7.2.2. WHAT IS A PRE-DEMOLITION AUDIT 

The pre-demolition audit is an essential step in a CD Waste 

management on a construction site properly conducted. A 

demolition or construction project well planned and managed 

reduces environmental and health impacts, while providing 

important cost benefits. 

The pre-demolition audit is an activity organized by the owner of 

the building or infrastructure resulting in the inventory of 

materials and components arising from the future demolition, 

deconstruction or rehabilitation projects, and their management 

and recovery options. Audits are essential since they enable all 

stakeholders involved to get information on the composition of 

waste and make it easier to find markets for different waste 

types. 

This audit has several designations: pre-demolition/renovation 

audit, predevelopment or pre-redevelopment audit, waste audit, 

environmental assessment of construction and demolition 

activities. 

Most of the Member States of the European Union have already 

established at least very basic mechanisms for pre-demolition 

audits. It can be underlined that auditing practices in the EU are 

different in each country and the specific rules are typically 

defined on the municipal level. In some states there is no 

legislative obligation of CD waste audit but legislative 

requirements for it are usually part of the permission for 

demolition or renovation of building/infrastructure. 

Prior to demolition it is useful to categorize a site not only in terms 

of the location of hazardous materials but also the type and 

condition of the structure and internal fixture and fittings. 

The pre-demolition audit allows professionals to assess the non-

hazardous materials that require removal from the structure and 

calculate their potential value. The aim is to facilitate and 

maximize recovery of materials and components from demolition 

or renovation of buildings for reuse and recycling purposes 

without compromising the safety measures and practices 

outlined in the European Demolition Protocol. 

This Protocol is in line with the Construction 2020 strategy and the ambitious Circular Economy Package 

adopted by the European Commission. Its overall objective is to increase confidence in the CDW management 

process and the trust in the quality of C&D recycled materials. The Protocol expected results are: 

- Improving waste identification, source separation and collection 

- Improving waste processing 

- Improving waste logistics 

- Developing Quality management 

- Developing appropriate policy and frameworks conditions 
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A pre-demolition audit consists of two parts: 

- Collecting information: identification, location, quantity and quality of all waste materials generated 

during the demolition/ deconstruction/ rehabilitation project. This enables having a more precise 

estimation of the materials on-site and determining which will be done further. 

- Information collected provide information about: 

· Which materials are mandatory separated at source, in particular hazardous waste 

· Which materials are not eligible for reuse or recycling 

· How the waste will be managed and the recycling options 

The audit is carried out by a qualified expert with good knowledge about construction materials, techniques 

and the business of the construction industry. Indeed, his/her expertise will determine the destination of the 

excavated materials: reuse, recycling, selling, disposal… 

 

Hence it is important that this expert has the proper knowledge/skills to implement an efficient audit which will 

be a profitable operation if managed. He/she needs to be familiar with demolition techniques and waste 

treatment and processing but also with the (local) markets. 

The audit needs a waste management plan. In the following module, 2.3 Waste Management planning on site, 

a detailed step-by-step process of waste management plan is developed. It shows how it is crucial that 

demolition activities must be carried out according to a plan. 

It is recommended that the whole process should be monitored by a local authority or by an independent third 

party (waste management specialized contractor …).It will enable to enhance the monitoring process 

particularly checking how were proceed non-recyclable and reusable materials, the compliance with regulations 

(transportation, certification, licence,…), assessing the volume of waste excavated.  

Conducting a pre-demolition audit 
Participants involved in the waste audit: 

- The property owner is responsible for appointing an auditor to develop a waste audit for the 

identification and classification of waste 
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- The authority issues demolition or renovation permits and should establish mechanisms to ensure that 

waste audits are performed including a quality check system and recommendations considered; 

- The auditor is responsible for the waste audit 

- The contractor is responsible  for demolition/deconstruction/renovation operations defined in the 

contract with the owner. 

- The waste manager is responsible for the appropriate management and disposal of the waste received 

from the waste holder or producer. 

- The products manufacturer may contribute to the waste audit providing solutions and/or requirements 

for the reused/recycled materials and components. 

The waste audit consists of documentation research, a field survey, condition evaluation, and recommendations 

for the material. 

1. Document search: 

This is the first part of the audit. It aims: 

- To provide a first estimation about the materials, their quantities and possible hazardous nature 

- To provide indication on the building or infrastructure 

- To investigate the building and its surrounding (practices during its construction, access, management 

facilities...) 

The document search includes the administrative data (address, name of the owner and auditor, expected 

start of the demolition, etc…), the description of the project and a review of the available documentation. 

2. Field survey 

The second part of the audit is the field survey. Its aim is: 

- To verify and update the information obtained in the documentation search 

- To obtain indications of hazard scenarios and exposure of the building materials and components 

- To determine the current condition of the building and its materials 

- To identify and indicate the reusable components 

- To collect materials for sampling 

If the presence of hazardous materials is suspected, worker protection measures shall be applied during 

the field survey. A survey on hazardous waste shall be applied to ensure the quality management and 

eliminate contamination risks. 

Seeking hazard materials presence as asbestos has to be the focus of the field survey. An inventory of the 

materials is performed. The quality of the material is also evaluated during this process. 

 

 

3. Inventory and reporting 

The final report of the audit is prepared and signed by the auditor to validate the accuracy of the content. The 

report includes the information, the objective, the survey plan i.e all the data, information, documentation 

concerned by the survey. 

4. Quality assessment  

The quality of the pre-demolition audit depends on the expertise and skills of the auditor and traceability of the 

information provided by the waste declaration. 
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Requirements for the waste holder: the waste holder can perform the audit although it is recommended to 

have an independent auditor for the hazardous material and that the waste holder is responsible for the 

knowledge of amount and nature of the produced waste. 

Requirements for the auditor: the auditor shall have sufficient knowledge, skills and experience to identify 

hazardous materials and fulfil the legal requirements for the pre-demolition audit. It is recommended that the 

auditor is independent in all demolition, deconstruction, renovation projects so the audit results are not biased. 

5. Traceability of the information 

The assessment of the audit shall be performed in three stages: 

-Stage1: Initial assessment during the waste audit 

-Stage 2: Monitoring after and during works (including decontamination and removal of hazardous wastes, on-

site management, comparison between the objectives set and the current amount of waste performed. * 

- Stage 3: Verification of the off-site management and disposal process considering not only the amount but 

also the type of waste management performed. 

7.2.3. WASTE MANAGEMENT RECOMMENDATIONS & REPORTING 

Moving forward to the actual auditing report, this is produced following a number of different processes, such 
as desk study and field survey (analysed in the next section). Via these procedures, the auditor is in the position 
to identify material sorting operations highlighting recycling and recovery procedures and that may involve the 
storage, handling, and separation criteria linked to the overall waste management of the infrastructure. 

In addition, the report assists the auditor to proceed to reuse planning which involves the inspection, washing 
or repair of waste products for recovery operations. Waste, goods or commodity parts could be obtained by an 
external operator so that they can be reused. 

However, some issued to be addressed are: 

• Suggested methodology regarding the removal of toxic waste 
• Health and safety procedures for all staff  
• Identification of possible diversion of waste from some defined waste sources (reuse, recycle, 

backfilling, recovery and removal of energy)  

Furthermore, the findings in the inventory of materials might differ from the estimated amount during the desk 
study (as we will also address in the next section).  

Actual amount of CDW was different compared to the estimated amount for soil and stones (less by 2.5 t), 
mixtures of concrete, bricks, tiles, and ceramics (more by 10 t), and mixed construction and demolition wastes 
(more by 0.5 t). The comparison proved to be significant to field surveys when the building was inventoried on 
many occasions in a destructive manner. All analysed items were non-hazardous inert waste material. A suitable 
method of this CDW management is recycling. 

 Summarizing the referred procedures and before proceeding to further analysis of the steps, the following 
Figure presents an overview of the steps to be followed for an effective pre-demolition audit. 
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Figure 2: Scheme of the construction and demolition waste audit steps - Source: [2] 

Recommendations 
The waste audit can be completed with recommendations on how to perform waste management on site. 

Recommended template for inventory of materials  
 

Type of 
material 

Material 
Identification 

Waste Code (EWC 
and EURAL) 

Location Quantity Unit Observations or 
other information 

       

       

       

       

Summary table 
Building Type of 

material 
Material 

Identification 
Waste Code 

(EWC and EURAL) 
Quantity Units Total quantity 

 Inert waste      

 

Non-inert, 
non-
hazardous 
waste 

     

 
Hazardous 
waste 
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(Extracted from “Guidelines for the waste audits before demolition and renovation works of buildings” – 

others recommended templates are provided in this document available at: ec.europa.eu ) 

7.3. Practical Approach 

Case Study  
ACME, a construction company, has to carry out a demolition activity for its future construction project. As an 

expert, the company management hires you to conduct a waste audit.  

Identify and explain each relevant step to properly perform the pre-demolition audit. Which tips and 

recommendations would you provide to the company? 

Sources, Further Information, additional readings — Links, websites, videos (FR& EN) 
- Guidelines for the waste audits before demolition and renovation works of building (EN): 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiw7ev778_uA

hWRA2MBHfoHCs0QFjAAegQIARAC&url=https%3A%2F%2Fec.europa.eu%2Fdocsroom%2Fdocuments

%2F31521%2Fattachments%2F1%2Ftranslations%2Fen%2Frenditions%2Fnative&usg=AOvVaw2tvcn_

NTCNiJ8kmSadDd6k 

- French Construction Federation website including good practices, manuals,... (FR) 

https://www.ffbatiment.fr/federation-francaise-du-batiment/le-batiment-et-vous/construction-

durable/la-gestion-des-dechets-de-chantier.html 

- Construction site management (FR): http://www.paca.developpement-

durable.gouv.fr/IMG/pdf/F09314P0237_annnexe_charte_cle1a1ee9.pdf 

- Best practice guide to improving waste management on construction sites: 

https://www.zerowastescotland.org.uk/sites/default/files/Improving%20waste%20management%20

on%20construction%20site%20%E2%80%93%20best%20practice%20guide_0.pdf 

- Analysis of Best practices to prevent and manage the waste generated in Building Rehabilitation 

Works (EN): 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwibv9fur9DuAh

UM8hoKHe5yBcwQFjARegQIKBAC&url=https%3A%2F%2Fwww.mdpi.com%2F2071-

1050%2F11%2F10%2F2796%2Fpdf&usg=AOvVaw0_uLzxL2baMnbQxBUc7c6r 

- https://cris.vtt.fi/ws/portalfiles/portal/27438769/EIT_RM_PARADE_Predemolition_audit_overall_gui

dance_document_Final_2019.pdf 

 

7.4. Evaluation 

Q/A test -10 questions of Multiple Choice (from 1 to 3 correct answers depending on the question) 

1) Deconstruction is? 

A. the selective dismantlement of building components 

B. the same process than the demolition process 

C. a method that facilitates the reuse and recycling of materials 

 

2) Compared to demolition, deconstruction  

A. enables a better cost control  

B. requires more time to be carried out 

C. is costlier 

 

3) Pre-demolition audit is an essential step in the CD waste management 

A. Yes 

about:blank
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiw7ev778_uAhWRA2MBHfoHCs0QFjAAegQIARAC&url=https%3A%2F%2Fec.europa.eu%2Fdocsroom%2Fdocuments%2F31521%2Fattachments%2F1%2Ftranslations%2Fen%2Frenditions%2Fnative&usg=AOvVaw2tvcn_NTCNiJ8kmSadDd6k
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiw7ev778_uAhWRA2MBHfoHCs0QFjAAegQIARAC&url=https%3A%2F%2Fec.europa.eu%2Fdocsroom%2Fdocuments%2F31521%2Fattachments%2F1%2Ftranslations%2Fen%2Frenditions%2Fnative&usg=AOvVaw2tvcn_NTCNiJ8kmSadDd6k
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiw7ev778_uAhWRA2MBHfoHCs0QFjAAegQIARAC&url=https%3A%2F%2Fec.europa.eu%2Fdocsroom%2Fdocuments%2F31521%2Fattachments%2F1%2Ftranslations%2Fen%2Frenditions%2Fnative&usg=AOvVaw2tvcn_NTCNiJ8kmSadDd6k
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiw7ev778_uAhWRA2MBHfoHCs0QFjAAegQIARAC&url=https%3A%2F%2Fec.europa.eu%2Fdocsroom%2Fdocuments%2F31521%2Fattachments%2F1%2Ftranslations%2Fen%2Frenditions%2Fnative&usg=AOvVaw2tvcn_NTCNiJ8kmSadDd6k
https://www.ffbatiment.fr/federation-francaise-du-batiment/le-batiment-et-vous/construction-durable/la-gestion-des-dechets-de-chantier.html
https://www.ffbatiment.fr/federation-francaise-du-batiment/le-batiment-et-vous/construction-durable/la-gestion-des-dechets-de-chantier.html
http://www.paca.developpement-durable.gouv.fr/IMG/pdf/F09314P0237_annnexe_charte_cle1a1ee9.pdf
http://www.paca.developpement-durable.gouv.fr/IMG/pdf/F09314P0237_annnexe_charte_cle1a1ee9.pdf
https://www.zerowastescotland.org.uk/sites/default/files/Improving%20waste%20management%20on%20construction%20site%20%E2%80%93%20best%20practice%20guide_0.pdf
https://www.zerowastescotland.org.uk/sites/default/files/Improving%20waste%20management%20on%20construction%20site%20%E2%80%93%20best%20practice%20guide_0.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwibv9fur9DuAhUM8hoKHe5yBcwQFjARegQIKBAC&url=https%3A%2F%2Fwww.mdpi.com%2F2071-1050%2F11%2F10%2F2796%2Fpdf&usg=AOvVaw0_uLzxL2baMnbQxBUc7c6r
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwibv9fur9DuAhUM8hoKHe5yBcwQFjARegQIKBAC&url=https%3A%2F%2Fwww.mdpi.com%2F2071-1050%2F11%2F10%2F2796%2Fpdf&usg=AOvVaw0_uLzxL2baMnbQxBUc7c6r
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwibv9fur9DuAhUM8hoKHe5yBcwQFjARegQIKBAC&url=https%3A%2F%2Fwww.mdpi.com%2F2071-1050%2F11%2F10%2F2796%2Fpdf&usg=AOvVaw0_uLzxL2baMnbQxBUc7c6r
https://cris.vtt.fi/ws/portalfiles/portal/27438769/EIT_RM_PARADE_Predemolition_audit_overall_guidance_document_Final_2019.pdf
https://cris.vtt.fi/ws/portalfiles/portal/27438769/EIT_RM_PARADE_Predemolition_audit_overall_guidance_document_Final_2019.pdf
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B. No, because it is optional 

C. No, because it does not deal with CD waste management 

 

4) Does the pre-demolition audit allow you to assess which non-hazardous materials are reusable? 

A. Yes 

B. No 

C. No, it only allows the identification of hazardous waste 

 

5) The salvageability of building materials is considered in 

A. Demolition projects 

B. Deconstruction projects 

C. Neither one nor the other 

 

6) It is recommended to have an independent auditor for the hazardous waste 

A. Yes 

B. No, the owner can conduct the audit whatever the conditions 

C. No, it is an obligation whatever the conditions 

 

7) The pre-demolition audit helps you organise your project efficiently 

A. Yes 

B. No, it is only a final assessment 

C. No, it is conducted only at the end of the project 

 

8) The pre-demolition audit is applied homogeneously in the EU countries 

A. Yes 

B. No, even its appellation is different 

C. No, but there are at least measures that intend to have the same objective in pre-demolition audit 

 

9) The quality of the pre-demolition audit depends on the skills and experience of the auditor  

A. Yes 

B. Not only, but the traceability of the information also provided in the waste declaration must be 

taken into account  

C. Not at all. 

 

10) It is recommended to include recommendations at the end of the pre-demolition audit  

A. Yes 

B. It is optional 

C. Not at all 
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8.  Waste management planning on site 
General Description 

Acquiring, starting from the results of the pre-demolition audit, the necessary knowledge to identify and plan the 
appropriate demolition techniques and procedures (selective demolition, strip out, etc.) and the specific technical 
options identified for the individual types of waste. Planning special treatments in the case of hazardous waste. Planning 
recycling for materials capable of offering performance equivalent to a new material once re-processed. Planning landfill 
for materials that cannot be reused either in their original use or after treatment.  

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

Knowledge 

- Good knowledge of demolition procedures 
- Good knowledge of demolition techniques 
- Good knowledge of the planning of CD Waste recycling and treatment operations 

 

Skills 

- Ability to apply demolition procedures 
- Ability to plan procedures for transporting non-reusable or hazardous materials to 

landfills 
- Ability to plan all recycling and treatment operations of reusable materials 

 

Competences 
- Improvement of technical skills for recycling operations 
- Improvement of material transport management competence 
- Improvement of technical skills for demolition operations 

Delivery and Assessment 

The unit will be delivered through: 

☐ Discussions 

☒ Hands-on 

☒ Lessons 
 

The unit will be assessed through: 

☐ Examination  

☒ Oral examination / exercises 

☐  Project 

☒ Written exercises / test  

8.1. Introduction 

A waste management planning is an operation enabling to anticipate the quantity of waste generated during a 
construction/demolition project to forecast the interventions to be carried out over the lifetime of the worksite. 
This process is essential on site as it deals with economic aspects but its impact is wider regarding its social and 
environmental effects. Indeed, through the application of a proper waste management plan several benefits 
emerge from it and impact not only the stakeholders of the construction/demolition project (costs control, time 
cutting, enhancing of the corporate brand, …) but also the society in general (environmental benefits, 
employment, …). 

8.2. Theoretical approach 

Role and responsibility of the different stakeholders in the waste management planning 
First, each main actor of a construction/demolition project has a role to play in the waste management planning. 
It is essential to clarify everyone's role and responsibility so that the chain of accountability is not broken by the 
number of actors who do not take on the tasks for which they should be responsible. 

The contracting authority encourages smooth waste management and prevention. Its requirements on waste 
management and prevention must be clearly expressed to other construction site actors. To do so, the 
contracting authority must consider the specificities of the construction site and anticipates the amount and 
type of waste generated on site. Consequently, it has to ensure to the Project manager and the involved 
businesses the means to implement, to monitor and to follow up the politics set upstream (waste segregation, 
materials storage, …) in order to optimize the waste management. The contracting authority will drive the waste 
management policy on site by selecting the Project manager and the companies according to the quality of the 
response to the call for tenders and the relevance to its demands. 
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The Project manager ensures that the contracting authority requirements are applied on site. It should be 
responsible for the site organisation through a delegation from the contracting authority. It should implement 
a training of the businesses staff involved in the project on the waste management and prevention and 
empower them about the waste they generated and make them responsible for their evacuation.  

The businesses must comply with regulations in force. They need to be aware of the risk they face when burning, 
burying, or dumping waste into the environment. The companies' staff are the key players in the waste 
management process. Being the physical actors of this, they will be the only ones to translate these policies and 
guidelines into concrete actions. They must be aware of the waste segregation and all the good practices 
implemented on site. It is important to demonstrate to them that they could benefit from this and that this is 
not a waste of time.  

Waste management Construction Solutions: https://www.youtube.com/watch?v=XwStG-LAWbs 
How to manage Waste on a Construction site : https://www.youtube.com/watch?v=w_8ByOwjp2U&t=278s 
 

 

 

 

 

 

 

 

 

Contracting Authority Project manager Construction company 

Formulates its 

requirements on the 

waste prevention and 

management 

Gives the technical, 

human and financial 

means 

Selects the Project 

manager as waste 

coordinator 

Waste audit (quantity, 

type…) 

 

Integrates the waste 

management and 

prevention in its offer 
Raises awareness and 

trains its staff 
Involves subcontractors 

and suppliers 
Organizes the logistics and 

selects a “waste 

responsible 

Anticipates the waste 

management and 

reduction: 
In the 

studies 
In the 

tendering package 
And in 

the offers analysis 
 

Upstream of the 

site 

   

Monitors the smooth 

progress of work 
 
Is involved in the good 

results as well as in the 

project drifts 
 

Implements the 

organization (sorting, 

waste evacuation and 

follow-up) 
 
Ensures the 

implementation of the 

work by its subcontractors 
 

Ensures the waste 

coordination 
 

On site 

   

Downstream of 

the site 

Asks for a balance sheet 

Data capitalization 

Monitors the conformity of 

the “waste balance sheet” 

 

Provides a “waste balance 

sheet” 

 

https://www.youtube.com/watch?v=XwStG-LAWbs
https://www.youtube.com/watch?v=w_8ByOwjp2U&t=278s


 
 

100 
 

8.3. Planning the material collection, processing 

The construction waste management system in any construction company is the set of internal procedures 
which staff must follow to manage the waste produced on every site, in accordance with company policy. The 
Construction waste management System, once neglected and even seen as a waste of time, Is now a central 
part of doing business for construction firms. Planning, and in particular using a site waste management plan, 
allows to forecast the waste and to anticipate that it will be produced and the materials needed to complete 
the project. It also defines actions to minimize waste and includes the actual measurement of waste so that 
forecasts can be compared with actual achievements. In most of the European countries, the Site Waste 
Management Plan (SWMP), or national equivalent, is a legal requirement for some projects. It requires you to 
forecast and record waste and how it is managed. 
Here’s below a methodology of a 9-steps implementation of a Site Waste Management Plan.  
Step 1 — Identify who is responsible for producing the plan: details of the person who drafted the person in 
charge of the project. The Site Waste Management Plan (SWMP) should be available on site as it could be 
referred to by the staff, implemented and updated if there are changes. 
Step 2 — Identify the different types and quantities of waste. 
Step 3 — Identify the waste management options and note any changes in the design and specification that 
seek to minimize this waste. 
Step 4 — Consider how to reuse, recycle or recover the different waste produced by the project. 
Step 5 — Identify waste management sites and contractors, for all waste that require the companies to 
demonstrate that they are complying with the Duty of Care Regime and recording the quantities of waste 
transported from site for disposal. 
Step 6 — Implement and carry out any necessary training of internal and external staff, to ensure that everyone 
understands the requirements of the plan. 
Step 7 — Plan for efficient materials use, and minimum waste handling and do this early enough, keeping in 
mind any constraints imposed by the site and its location. The plan must also describe the construction 
techniques used on the site and its location. It should also describe a) the construction works proposed including 
the location of the site and estimated value; b) record decisions made before the plan was drafted, on the 
nature of the project, its design,  construction methods and the materials employed. 
Step 8 — Measure the quantity and type of waste produced, comparing this against the SWMP to ensure that 
the wastes are properly managed and lessons are learned for the next time a SWMP is produced. And all should 
be recorded on the data sheet. Every time a waste is removed from the site, the SWMP must be updated with 
further information, including: type of waste removed and destination site. Also record the identity of the waste 
management contractor removing the waste. The principal contractor should, after completion, record on the 
SWMP a statement confirming that the plan has been monitored on a regular basis to ensure that work has 
progressed in accordance with the plan. 
Step 9 — Monitor the implementation of the SWMP to ensure that is being followed and be prepared to update 
plans if circumstances change. Don’t forget to review the success of the SWMP at the end of the project, 
identifying learning points for future references. 

 

 

Using less material in design and manufacture. Using less hazardous 

materials. Anticipating the type and volume of material/waste  

Safe disposal of waste to landfill 

Minimize the amount of waste produced 

Turning waste into a new substance/product 

Recover as much material and/or energy from the solid waste 

stream as possible through the application of technology  

Figure  SEQ Figure \* ARABIC 3- Hierarchy of waste construction management 
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8.3.1. IMPLEMENTATION OF THE WASTE REDUCTION, SEGREGATION AND 

MATERIAL REUSE ON SITE 
A responsible management of waste is an 
essential aspect of sustainable building. In this 
context, managing waste reduction and 
segregation is the easiest way to maximise the 
amount of waste that is used and recycled and 
can make disposing of waste cheaper. 
Segregating waste also means that different 
contractors can keep their waste separate to 
facilitate site management.  

As we saw above, forecasting the needs and the 
volume/type of waste enables enhancing the 
use of materials in the project. Studies on the 
matter shown that some materials are misused very often (e.g.  10% of lift-bricks are mixed with the rubble on 
site as the amount of material exceeds the actual needs of the project)  

After having raised awareness of the site actors on the necessity to segregate the waste, it is essential to provide 
the tangible means to implement this operation. Several dumpsters must be present on the site in sufficient 
quantity with clear signage on the waste authorized to be dumped. Each container indicates the type of waste 
that it contains: timber, concrete, solid waste, plastic, hazardous waste, etc… The number of containers 
depends on the size of the construction site. The waste segregation should be extensive and as accurate as the 
site permits: we can sort the waste in other categories like battery, paper, organic, etc…In order to facilitate 
this process, a colour type should be indicated on each container. This prevents a misuse of the container or 
misunderstanding of the type of waste for which it is intended. 

However, the size or/and the location could prevent waste 
segregation on site. In this case, other good practices are available and 
efficient in order to carry it out. One of them, which does not require 
a lot of space, is the use of “big bags “. These "big bags" should be 
coloured according to each category of waste they contain and/or a 
labelling system should be applied. This practice allows for 
consistency in waste management, regardless of whether, for 
example, the project takes place in a multi-storey building, including 
the basement. 

When it’s possible, the materials present on the site should be reused 
rather than being transported outside the site. When talking about reuse of construction and demolition waste, 
the term “salvageability “is used. The salvageability of a material is defined as its potential to be reused in its 
current state, minimizing the needs for transport and further processing.  

   

 

Prevention 

 

Minimization 

 

Recycling 

 

Recovery 

 

Treatment 
& Disposal 

Figure  SEQ Figure \* ARABIC 4 Dumpsters on site 

Figure  SEQ Figure \* ARABIC 5 example of big bags 



 
 

102 
 

Keep in mind that a daily follow up is essential to maintain an efficient material segregation on site and the 
engagement of the site players. The monitoring should include the checking for contamination, signage and 
location of containers. Moreover, the use of a tracking software is the better way to perform this monitoring. 
It allows you to compare the quantities of waste tracked with the initial estimation and objectives and to make 
changes as needed to stay on target. If the use of digital technology is not possible, the monitoring should be 
performed through a Recycling Monitoring Form and it will be recorded to demonstrate this process has been 
done regularly. 

Video: 5 construction Waste recycling methods which save Building costs 
https://www.youtube.com/watch?v=tl0S5PHAoBY 

Target Benefits 

Construction stakeholders · Anticipating the volume of materials needed to complete the project -cost control 

· Cutting costs by using/reusing materials more effectively 

· Maximising skip space 

· Optimizing the work management on site 

· Generating income from collecting some materials 

· Complying with planning and build regulations 

· Gaining business opportunities 

· Improving the corporate social responsibility or the environmental management system of the 

company/industry in general  

· Enhancing your corporate social responsibility 

· Implementing good environmental practices can also help you stay ahead of legal requirements and 

your competitors 

· Selling the materials to specialized contractor- improving the circular economy 

Society · Reducing environmental pollution 

· Supporting public health 

· Less use of natural resources 

· Creation of local employment opportunities 

· Lower CO² emissions (e.g. importing or transporting stone from a long distance spot) 

· Lower risk of pollution incidents 

· Empowering citizens by making them aware of their environment and therefore to preserve it by 

using sustainable good practices in the construction sector 

Figure 6 Chart- Benefits for CDW management  

 

8.4. Practical Approach 

 

Case study :  
The Weiland Company, a construction company, consults you as an expert in the field of CD waste for its 

future project. You will describe the different stages of waste management planning and develop all the 

significant aspects of this process (role, type of waste, transport…) 

Sources, Further Information — Links, websites, videos (FR& EN) 

▪ http://www.groupe-seche-international.com/nos-solutions/gestion-et-valorisation-des-dechets-sur-

vos-sites/ 

▪ https://www.ffbatiment.fr/federation-francaise-du-batiment/le-batiment-et-vous/construction-

durable/la-gestion-des-dechets-de-chantier.html 

▪ https://www.statistiques.developpement-durable.gouv.fr/sites/default/files/2018-11/datalab-44-

recyclage-dechets-btp-2014-octobre2018.pdf 

▪ https://www.youtube.com/watch?v=w_8ByOwjp2U 

▪ https://www.youtube.com/watch?v=ZryOMb7z8yE 

▪ https://www.youtube.com/watch?v=XSYz7hTYS-E 

https://www.youtube.com/watch?v=tl0S5PHAoBY
http://www.groupe-seche-international.com/nos-solutions/gestion-et-valorisation-des-dechets-sur-vos-sites/
http://www.groupe-seche-international.com/nos-solutions/gestion-et-valorisation-des-dechets-sur-vos-sites/
http://www.groupe-seche-international.com/nos-solutions/gestion-et-valorisation-des-dechets-sur-vos-sites/
http://www.groupe-seche-international.com/nos-solutions/gestion-et-valorisation-des-dechets-sur-vos-sites/
https://www.ffbatiment.fr/federation-francaise-du-batiment/le-batiment-et-vous/construction-durable/la-gestion-des-dechets-de-chantier.html
https://www.ffbatiment.fr/federation-francaise-du-batiment/le-batiment-et-vous/construction-durable/la-gestion-des-dechets-de-chantier.html
https://www.statistiques.developpement-durable.gouv.fr/sites/default/files/2018-11/datalab-44-recyclage-dechets-btp-2014-octobre2018.pdf
https://www.statistiques.developpement-durable.gouv.fr/sites/default/files/2018-11/datalab-44-recyclage-dechets-btp-2014-octobre2018.pdf
https://www.youtube.com/watch?v=w_8ByOwjp2U
https://www.youtube.com/watch?v=ZryOMb7z8yE
https://www.youtube.com/watch?v=XSYz7hTYS-E
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▪ https://www.recycling-magazine.com/2020/03/30/best-practices-for-construction-waste-

management/ 

▪ https://www.youtube.com/watch?v=DAmCmnj3wYw 

▪ http://www.wrap.org.uk/sites/files/wrap/Reducing%20your%20construction%20waste%20-

%20a%20pocket%20guide%20for%20SME%20contractors.pdf 

 

8.5. Evaluation 

 Q/A test -10 questions of Multiple Choice (from 1 to 3 correct answers depending on the question) 

1) Which parties in a construction project are involved in waste management of a site? 

A. Contracting authority, project manager and the involved businesses 

B. Contracting authority, local authorities and external experts 

C. The involved businesses in the construction project 

 

2) The preparation of a waste management plan enables   

A. to anticipate the volume and type of waste include in the project 

B. to seek adapted branch in order to recover the generated waste 

C. to better apprehend the project and over the time enhance cost control 

 

3) The waste sorting on site is limited to 

A. 3 categories 

B. 5 categories 

C. No limit set. Should be extend as far it is possible and useful to do 

4) All the materials of a site can be recycled, recovered or reused by all the businesses of the 

construction sector? 

A. Yes, all the construction workers are trained for, whatever the nature of the waste 

B. Absolutely, if they use the proper gear to handle them  

C. No, some of these materials required specialized/approved businesses regarding the nature of 

waste including the hazardous ones 

 

5) The salvageability of building materials is 

A. The material that has not be dumped in the environment 

B. The potential of a material to be reused in its current state 

C. The potential of a material to be transported and processed 

 

6) As seen in this unit, from the highest to the lowest point, how is the hierarchy of waste? 

A. Recovery, Minimization, Prevention, Recycling, Treatment & Disposal 

B. Prevention, Minimization, Recycling, Recovery, Treatment & Disposal 

C. Treatment & Disposal, Prevention, Minimization, Recycling, Recovery 

 

7) One of the site waste management plan features is to measure the quantity and type of waste 

produced on site 

A. Yes 

B. No 

C. The plan doesn’t have to forecast or measure the quantity and type of waste produced as it is 

only an operational instrument 

 

8) Planning CD waste management on site helps to cost control for businesses? 

https://www.recycling-magazine.com/2020/03/30/best-practices-for-construction-waste-management/
https://www.recycling-magazine.com/2020/03/30/best-practices-for-construction-waste-management/
https://www.youtube.com/watch?v=DAmCmnj3wYw
http://www.wrap.org.uk/sites/files/wrap/Reducing%20your%20construction%20waste%20-%20a%20pocket%20guide%20for%20SME%20contractors.pdf
http://www.wrap.org.uk/sites/files/wrap/Reducing%20your%20construction%20waste%20-%20a%20pocket%20guide%20for%20SME%20contractors.pdf
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A. Indeed, forecasting the waste produced and the material used on the site helps reduce cost 

B. Not really, planning has an impact on the work organisation but has a cost for the site players 

who performed it. 

C. Not at all, this planning is mandatory under the regulations and has a significant cost for 

companies, but it helps to preserve the environment. 

 

9) Planning CD waste management on site helps 

A. to compare the actual volume of waste produced with the initial objectives 

B. to apply good practices that encourage waste minimization, reuse and recycling 

C. to plan special treatment in the case of hazardous waste 

 

9. On-site compliance in the management and recycling of CDWaste 
General Description 

Acquiring knowledge about the correct CDWaste management chain from temporary storage to recycling/reuse. 
Participants will be able to apply all the methods of waste management in temporary storage on site (timing, divisions into 
homogeneous fractions, etc.) in compliance with current regulations and the methods of recovery and recycling. 

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

Knowledge - Good knowledge of CDWaste management procedures 
- Good knowledge of CDW storage and stockpiling procedures on-site 
- Good knowledge on CDW valorization  

Skills - Ability to identify waste reuse, recycle, material recovery and energy recovery solutions 
- Ability to enforce CDW transport procedures and identify its economic and environmental 

relevance to promote CDW recycling  

Competences - Improvement of technical skills for the correct CDWaste management procedures  

Delivery and Assessment 

The unit will be delivered through: 

☐ Discussions 

☒ Hands-on 

☒ Lessons 
 

The unit will be assessed through: 

☐ Examination  

☒ Oral examination / exercises 

☐  Project 

☒ Written exercises / test  

9.1. Introduction 

The overall aim of this chapter is to provide key information on the CDW management process compliance on-

site with focus on the CDW storage and stockpiling on-site with its compliance with current regulations and 

methods of recovery and recycling, and an understanding of the CDW value chain. The current chapter is divided 

into three main topics. The first topic explains the importance of efficient sorting and storage of materials and 

their separation. The C&D hazardous wastes risks and potential impacts are also defined in this topic and 

completed with the prevention measures. On topic two, solutions to valorize the CDWs are analyzed and broken 

into reuse, recycle, material recovery and energy recovery. The main logistic requirements are described on 

topic three, with an overview on CDW transport procedures and its economic and environmental relevance to 

promote CDW recycling. The practical approach section presents several best practices and innovative solutions 

related to the developed subjects. In the final section, 5 questions of Multiple Choice will support the 

assessment of the knowledge acquired under this unit.  
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9.2. Theoretical approach 

An adequate CDW management is highly related with the knowledge on the methodologies and processes 

applied from temporary storage to recycling/reuse. The following paragraphs cover the main subjects on the 

topics of temporary storage, adequate stockpiling and logistics. 

9.2.1. TEMPORARY STORAGE AND ADEQUATE STOCKPILING 

An efficient sorting and storage of materials, keeping them separated, is an important factor for proper waste 
management and to ensure the economic viability of diverting construction debris from disposal. The correct 
separation of inert CDW will promote a more effective recycling process and a higher quality of recycled 
aggregates and materials, although a high level of separation might be conditioned by the existing conditions 
on site and by the value associated with the separated materials. Materials must follow a differentiated storage 
according to their treatment options [1]. 
 

 
 

Figure 1: Example of CDW separation in temporary storage. Source: [2] 

Stockpiling can be applied in small projects but is especially beneficial for considerable sized demolition sites, 
such as airports, industrial plants or housing blocks. Attention must be given to stockpiling timing with a limit 
of 1 year before disposal and 3 years before recycling [3]. In regard to the stockpiling of IT equipment it is usually 
required permits from a competent authority. 

 

 
 

Figure 2: Example of mixed construction and demolition waste. Source: [4] 

The CDW stockpiling can be harmful for the environment and precautionary measures must be taken to 
minimise potential risks, such as groundwater contamination by leaching or run-off of contaminants and 
particulates, heat generation with potential to cause fire, generation of litter, dust, biogas and odour emissions. 
The precautionary measures include waste segregation and disposal in separate dedicated containers. A good 
example is the Australian Guideline for stockpile management that outlines the potential risks associated with 
the stockpiling of materials (waste or other matter) and provides guidance on appropriate stockpile 
management and relevant control measures to reduce those risks. The next table presents examples of the risks 
associated with stockpiling of materials, potential impacts, factors affecting the risks and resulting impacts, and 
suggested measures [5]. 
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Risks Potential impacts 
Examples of factors 
affecting the risks and 
resulting impacts 

Suggested measures 

Pollution of 
waters, 
leaching or 
runoff of 
contaminants 
and 
particulates 

• reduced natural resource 
quality and potential use 
• site contamination (land, 
surface water and 
groundwater) 
• site degradation 
• reduced ecosystem 
quality and function • 
could be considered 
disposal and subject to 
fines 

• material type and 
leachability 
• climatic controls 
• effectiveness of 
management procedures 
and practices 
• engineering controls 
• topography and 
proximity to 
watercourses 

• containment of leachate and diversion and 
control of stormwater 
• bunding 
• low permeability surface 
• cover/enclosure 
• stormwater runoff controls such as silt traps and 
settlement ponds 
• management plans 
• suitable site selection and separation distances 

Heat 
generation with 
potential to 
cause fire 

• damage to property, risk 
to human health 
• pollution of atmosphere 
• offensive odours 

• material type 
• stockpile dimensions 
• climatic conditions 

• minimise stockpile size 
• ensure suitable access and spacing 
• monitor stockpile temperatures 
• maintain aerobic conditions 
• implement operational procedures and 
contingency plans 
• maintain fire prevention and firefighting 
equipment 

Dust emissions 

• adverse impact on 
amenity 
• damage to property 
• human health impacts 
(eg respiratory problems) 

• climatic conditions 
including exposure to 
winds 
• elevation 
• stockpile size 
• waste type 
• exposed soils/unsealed 
roads 

• physical controls (sprays, covers, compaction, 
screening, enclosure, windbreaks, binders and road 
surfacing) 
• traffic (control frequency and speed) 
• minimised stockpile height ie should generally be 
lower than surrounding structures 
• suitable site selection and separation distances 
• materials handling, operational procedures and 
management, eg moisture content during handling 
or cessation of activities in adverse conditions 

Stockpile 
instability 

stockpile collapse, leading 
to potential injury and 
damage to infrastructure 

• material type 
• topography 
• climatic conditions  
• stockpile height 
• materials management 

• implement appropriate materials handling 
procedures 
• minimise stockpile size 

 
Table 1: Examples of risks associated with stockpiling of materials, potential impacts, factors affecting the risks and resulting impacts, and suggested 

measures. Source: [5] 

To manage the main on-site risks, the following factors must be analysed: 

· Waste type and chemical and physical characteristics of the materials being stockpiled;  

· Location and climate of the site;  

· Hydrological and hydrogeological conditions including proximity to surface; and  

· Ground waters, water quality and protected environmental values;  
· Length of time materials will be stored;  

· Proposed management approach to the stockpiled materials, including safety aspects of guarding the 
site from unauthorised visitors like children [3].  

Also for reuse, recycling and recovery of C&D materials requires proper stocking. Some materials need to be 
sorted according to their economic value such as metal that has an established resale value or bricks and tiles 
that face a significant demand. However, other materials need to be processed or treated on the basis of 
primarily environmental criteria [6]. With a different approach, the hazardous waste needs to be separated and 
disposed of according to the national regulations on hazardous waste. 
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In the case of hazardous wastes it is important to be removed correctly and systematically prior to demolition 

because it can be ‘explosive’, ‘oxidising’, ‘toxic’, ‘harmful’, ‘corrosive’, ‘irritating’, ‘carcinogenic’ or ‘infectious’. 

The actions to be applied if unexpected hazardous waste materials are found must be anticipated in the 

development of the waste management plan. Hazardous and non-hazardous waste should not be mixed as it 

can contaminate CDW s that are not hazardous in their original form. To avoid contamination attention must 

be given during the demolition stage, through their mixing, processing or disposal. Materials that were non-

hazardous can become non-reusable/recyclable due to improper procedures. An example can be found in the 

contamination of inert recyclable waste such as bricks and concrete if a lead-based paint is mixed in the pile 

turning it into hazardous waste. Therefore, stocking and stockpiling must be undertaken only in suitable 

circumstances to prevent and minimise any potential harm to human health and the environment [1]. 

9.2.2. PREPARATION FOR REUSE & RECYCLING 

Reuse 
Reusing refers to using an object as it is, without treatment. This reduces pollution and waste, thus making it a 

more sustainable process. Recycling means turning an item into raw materials which can be used again. This is 

an energy consuming procedure that can still produce waste and pollution. Therefore, preparing for reuse is to 

be encouraged because, in theory, it offers environmental advantages when compared to recycling, since 

environmental impacts associated with reprocessing do not occur [1].  

 

Recycling 
As for recycling, it can take place on-site with materials incorporated as new construction resources or off-site 
at a recycling plant. The most common materials to be recycled from building sites include metal, lumber, 
asphalt, pavement (from parking lots), concrete and other stony materials, ceramics (e.g. bricks, roof-tiles), 
roofing materials, corrugated cardboard and wallboard. 
Adequate planning of waste management activities on construction sites is crucial to achieve high recycling 
rates and high-quality recycling products. Most of CDW is recycled for economic reasons, however recycling of 
materials such as concrete, wood, glass, gypsum drywall and asphalt shingles has other relevant benefits such 
as job creation, increased resource efficiency and reduced landfilling. Other benefits can be found in energy 
savings, reduced greenhouse gas emissions [7] and a contribution to environmental protection in general. 
 

Reuse: Opportunities for better use of waste construction materials 
The following link gives access to a video were is explained how reuse of waste construction 

components could be made much more common.  

Link: https://www.youtube.com/watch?v=r0Ejq_4GXEA 

Source: https://www.ucl.ac.uk/circular-economy-lab/affiliated_projects/opportunity_waste 



 
 

108 
 

 
 

Figure 3: Example of a circular demolition dismantling process. Photo Credit: Erik Boschman. Source: [8] 

To guarantee the quality of the C&D materials from dismantling to recycling is important to use clean multi-use 
containers for materials such as glass. If the glass comes into contact with concrete, stone or brick waste, it is 
no more suitable for recycling in a circular mode (re-melting). 
 
To control the waste processing and treatment is important to follow to fulfil the following requirements: 

- Waste acceptance (at recycling/landfilling site); 
- Input control (for example asbestos protocol); 
- Factory production control (addressing essential characteristics of products); 
- Acceptance criteria (such as for raw materials used for waste-derived products manufacturing); 
- Frequency of the sampling;  
- Identification of the recycled aggregates used in a specific product/infrastructure (delivery note) (final 

tests of the waste derived products clearly documented) [1]. 

Material recovery 
Material recovery on-site can occur through backfilling, which is one way to reuse non-hazardous CDW. It is a 
solution applicable in particular situations, such as in public and earthmoving works when reuse or recycling 
into higher quality applications is not possible. Therefore, the backfilling solution should not be a priority as it 
can compromise the incentives to reuse and recycle in higher value applications. To avoid a negative 
environmental impact, such as groundwater contamination, the CDW should be treated before being backfilled 
[1]. 
 

Energy recovery 
In accordance with the waste hierarchy [9], CDW can be recovered also as substitute fuel, namely through 
Refuse Derived Fuels (RDF) [10]. Several CDW streams can be recovered through RDF, such as the following: 
• contaminated wood and wood-based products that are not suitable for reuse or recycling;  
• plastics;  
• organic insulation (thermal insulation, sound insulation) materials;  
• bitumen based waterproofing membranes.  
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Figure 4: Example of Refuse Derived Fuel. Source: [11] 

On-site operations can offer advantages such as a reduced cost and transport needs. Each case viability must 
be analysed as the preparation for reuse and recycling can be conditioned by the site's available space and 
impact on nearby green areas, residents and businesses. These on-site operations might require permits or 
licenses and must consider factors and risks associated with the economic, environmental, social and health 
dimensions [1]. 
   

9.2.3. LOGISTICS 

The materials need to be transported to ideally a processing plant for further reuse or 

a final disposal site. Concrete can be reused by crushing it in order to transform it so 

that it can be resold either in another size or as backfill. 

The transport of CDW should be performed in a safe and legal manner to prevent any negative impact on the 
environment and workers’ health. Therefore, the contractor should verify if the CDW is hazardous or not and 
provide the appropriate transport conditions previously of any transport procedure. In the case of hazardous 
waste it is important to provide a safe storage, separated from other waste, with labelled containers and a 
restricted access for unauthorised persons [1]. The contractor must ensure and have proof that the hazardous 
CDW is transferred to an adequate facility authorized to receive the hazardous waste. 
One of the reasons that contribute to higher costs in recycled CDW materials include longer transport distances 
[12]. 
To achieve the recycling economic viability while keeping its environmental benefits it is important to shorten 
distances. The proximity of recycling and sorting facilities is crucial for CDW, especially for bulky materials such 
as aggregates for construction that cannot be transported by road over longer distances (usually maximum 35 
km). For large volumes and long distances it should be analysed the possibility to transport by rail or waterway. 
The transport by road should be optimised using dedicated information technology, such as software that 
allows optimising driving directions and improving fuel consumption [1]. 
 
The link between the CDW production location and the final waste disposal facility can be optimized using waste 
transfer stations or collecting boxes. All transfer stations serve the same main purpose to receive CDW from 
different production points but some also provide waste sorting and recycling services [1]. 
 

https://www.endswasteandbioenergy.com/article/1466268/new-waste-derived-fuel-business-launched
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9.3. Practical Approach 

The present section is composed by several examples of best practices and innovative solutions in regard to the 

theoretical approach developed. 

HISER project (European Union's Horizon 2020 research and innovation program) 
The HISER project “Holistic Innovative Solutions for an Efficient Recycling and Recovery of Valuable Raw 
Materials from Complex Construction and Demolition Waste” searched for an answer to the current challenges 
in the European construction and demolition sectors. 

The main objective in HISER was to develop and demonstrate novel cost-effective holistic solutions 
(technological and non-technological) for a higher recovery of raw materials from ever more complex 
construction and demolition waste (C&DW) by considering circular economy approaches throughout the 
building value chain (from End-of-Life Buildings to new Buildings). 

Through the following link it is possible to access a video with the description of innovative technologies for 
smart demolition, automated quality assessment, automated sorting and recycling.  

Link: https://www.youtube.com/watch?v=vdzau_JGSYk&t=3s 

Source: http://www.hiserproject.eu/index.php 

Best practice example for waste identification, source separation and collection 
Dutch certification scheme for demolition processes (BRL SVMS-007)  
The BRL SVMS-007 is a voluntary (not legally binding) instrument to encourage a quality demolition process. 
Customers who prescribe to this certification scheme of procurement and tendering are assured of 
environmentally and safe demolition on site. The scheme is controlled by third parties and the Council of 
Accreditation. The certified demolition process follows four steps:  
Step 1 Pre-demolition audit: The demolition contractor carries out an advanced inspection of the demolition 
project and an inventory of the materials (hazardous and non-hazardous) to get insight into the nature, quantity 
and any contamination of the extracted demolition materials. An inventory is made of the risks to occupational 
safety and safety risks to the surroundings.  
Step 2 Waste management plan: A waste management plan is drawn up that includes a description of the 
method of selective demolition and environmentally-friendly demolition, processing and removal of released 
material flows, safety measures that have to be taken and implementation requirements of the customer.  

Step 3 Execution: The execution of the demolition occurs in accordance with the waste management plan. 
Experts in the area of safety and environmentally-friendly demolition are involved and certified demolition 
contractors work with approved equipment. The demolition contractor must ensure that the demolition 
location is safe and well organised and that the released material flows do not contaminate the soil and the 
surroundings.  
Step 4 Final report: The delivery of the project takes place in consultation with the involved parties. A final 
report of the released demolition materials is drawn up by the demolition contractor, and it is supplied to the 
customer upon request. 
Source: BRL SVMS-007, https://www.veiligslopen.nl/en/ 

Tracimat - Best practice example on CDW logistics 
TRACIMAT, a non-profit construction and demolition waste (CDW) management organisation was founded by 

the HISER partner - the Flemish Construction Confederation (VCB), together with the Federation of Producers 

of Recycling Granulates (FPRG), the Belgian Demolition Association (CASO) and the Organisation representing 

the engineering and consultancy companies (ORI). 

Tracimat will certify the selective demolition process and issue a certificate of selective demolition for 

demolition waste that has been selectively collected and subsequently has gone through a tracing system. This 

tracing system guarantees the selective collection of the demolition waste material, traces it from its point of 

https://www.youtube.com/watch?v=vdzau_JGSYk&t=3s
http://www.hiserproject.eu/index.php
https://www.veiligslopen.nl/en/
http://hiserproject.eu/index.php/pozycja-1/80-news/116-tracimat-tracing-construction-and-demolition-waste-materials
http://hiserproject.eu/
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origin down to the gate of the processing company, and sets as its main goal assuring the processing company 

of the environmental quality of the input demolition waste. 

Source: https://www.tracimat.be/ & https://www.buildup.eu/en/news/tracimat-recognised-cdw-

management-organisation-0 

 

9.4. Evaluation 

1) Choose the correct answer in regard to the benefits of the correct separation of inert CDW. 

A. A more effective recycling process but is only viable on smaller projects. 

B. A more effective recycling process and a higher quality of recycled aggregates and materials. 

C. Less quantity of recycled aggregates and materials but with higher quality. 

 

2) Which of the following answers represents examples of the risks associated with stockpiling of 

materials. 

A. Pollution of waters, leaching or runoff of contaminants and particulates and heat generation with 

potential to cause fire. 

B. Noise and dust emissions. 

C. Pollution of waters, leaching or runoff of contaminants and particulates and noise emissions. 

3)  Choose the correct sentence between a) and b). 

A. It is important to remove the hazardous wastes correctly and systematically prior to demolition 

because it can be ‘explosive’, ‘oxidising’, ‘toxic’, ‘harmful’, ‘corrosive’, ‘irritating’, ‘carcinogenic’ or 

‘infectious’. 

B. Hazardous and non-hazardous waste should not be mixed as it can contaminate CDWs that are not 

hazardous in their original form. Materials that were non-hazardous in their original form, cannot 

become hazardous. 

 

4) Which of the following options are common materials to be recycled from building sites? 

A. Metal and ceramics. 

B. Electronic and garden waste. 

C. Food waste and soil. 

 

5) Which of the following options represent the main purpose of waste transfer stations? 

A. Provide a marketplace where all the C&D stakeholders can buy and sell recycled materials to be 

incorporated in construction sites. 

B. Receive CDW from different production points working as a link between the CDW production 

location and the final waste disposal facility. 

 

  

https://www.tracimat.be/
https://www.buildup.eu/en/news/tracimat-recognised-cdw-management-organisation-0
https://www.buildup.eu/en/news/tracimat-recognised-cdw-management-organisation-0
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10.  Selective demolition and CDWaste recovery 
 

General Description 

Acquiring knowledge and methodologies for the selection of homogeneous materials suitable for treatment to enhance 
the value of the waste obtained, increasing the recyclability of CDWaste generated on site and improving the quality of 
the material obtainable from recycling. The participants will be able to implement a correct selective demolition of 
recyclable materials (strip-out) and a high quality recycling, with highly selected waste 

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

Knowledge 

- Good knowledge of planned demolition procedures and techniques 
- Good knowledge of Strip out procedures and techniques  
- Good knowledge of techniques and methodologies for the selection of homogeneous 

materials 

Skills 
- Ability to apply planned demolition procedures 
- Ability to choose the best demolition methods 
- Ability to apply strip out procedures and techniques 

Competences 

- Promoting policies for the use of selective demolition 
- Improvement of technical capabilities to reduce environmental impact  
- Optimisation of the CDWaste management process 
- Improvement of technical skills for the correct execution of the strip out 

Delivery and Assessment 

The unit will be delivered through: 

☐ Discussions 

☒ Hands-on 

☒ Lessons 
 

The unit will be assessed through: 

☐ Examination  

☒ Oral examination / exercises 

☐  Project 

☒ Written exercises / test  

 

10.1. Introduction 

The purpose of this chapter is to identify the main characteristics and methodologies for the selection of 

homogeneous materials in relation with possible treatment solutions, to enhance the value of the CDW 

generated on the demolition of buildings and other civil infrastructures. An overview is given on selective 

demolition and its importance to increase recyclability and improve the quality of the material obtainable from 

recycling. The chapter is composed of three main topics. On the first topic are explained the three base pillars 

for a quality management of waste identification, namely the pre-demolition audit, selective demolition and 

identification and separation of hazardous waste. The phases in the CDW selective demolition process are also 

detailed. On topic two is given an understanding on the materials recovery relation with limiting factors, 

treatment solutions and procedures. The last topic covers the main drivers and barriers for selective demolition. 

The practical approach section presents several best practices and innovative solutions related to the developed 

subjects. In the final section, 7 questions of Multiple Choice will support the assessment of the knowledge 

acquired under this unit. 

10.2. Theoretical approach 

A proper preparation and execution of pre-demolition audits and waste management procedures are the base 

for a good-quality selective demolition and CDW recovery. 

Selective demolition (or selective building deconstruction) is an alternative to demolition that involves a 

systematic disassembly with the objective of maximising reuse, recycling and diversion from landfill [18]. 
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10.2.1. QUALITY WASTE MANAGEMENT 

The pre-demolition audit (or waste management audit) will identify the CDW to be generated, ensure the 

implementation of adequate deconstruction, and specify dismantling and demolition practices. The audit must 

be executed before any renovation or demolition starts, before materials to be reused or recycled and before 

any hazardous waste management activity. The defined procedures will promote occupational safety of 

workers and will help to increase the quality and quantity of recycled and reused products close to or at the 

construction site [1]. 

Therefore, there are three main steps on the quality management of waste identification, source separation 
and collection: 

· Pre-demolition audit (a/o asbestos detection);  

· Selective demolition;  

· Identification and separation of hazardous waste.  

The next figure illustrates the phases in the C&DW selective demolition process. 

 

Figure 6: Phases in a selective demolition process Source: [16] 

  

 

Selective demolition and appropriate on-site operations result in the improvement of collection of materials for 

reuse and recycling, for which is crucial a correct source separation of CDW with the elimination of hazardous 

waste, as well as the separation of materials that can constrain recycling and reuse. 

The selective demolition techniques usually involves the following actions: 

· First, a hazardous substances audit and an evaluation of the need for specialised stripping, e.g. of 

asbestos, should be performed. 

· Second, manual dismantling of re-usable parts is the preferred option for directly re-usable parts, as 

glass, precious wood, sanitary ware, heating boilers, reusable radiators, etc. 

· Once the building is empty of directly re-usable elements, floor coverings, ceilings and combustible and 

non-combustible waste should be stripped and segregated. 

· Finally, depending on the type of building, wooden beams, steel frames can be re-used, while buildings 

with concrete are usually demolished and concrete waste crushed to produce aggregates [18]. 
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10.2.2.  WASTE RECOVERY & TREATMENTS 

The level to which materials may be recovered effectively in the demolition process is strongly dependent on a 
range of factors that can affect the recovery, namely the following ones: 

· Safety, which may increase project costs. 
· Time. Selective demolition needs more time than traditional demolition, so higher costs are expected. 

Optimal solutions regarding potential recyclability and re-use should be considered.  
· Economic feasibility and market acceptance. The cost of removing an element (e.g. a roof tile) should 

be compensated for by its price, while, at the same time, the re-used element should be competitive 
and accepted by future users. For some materials (e.g. iron/metal/scrap), market prices fluctuate 
strongly depending also on seasonality.  

· Space. When there is a space limitation on a site, separation of materials collected should take place in 
a sorting facility. Space limits specifically require good planning.  

· Location. The number of recycling facilities in the surroundings of the project site or the local supply 
waste management services may limit the potential recovery of materials from a deconstruction 
project.  

· Weather. Some techniques may be dependent on certain weather conditions that may not coincide 
with project timing [6]. 

The CDW recycling typically begins with the C&D materials for which secondary markets already exist, 
frequently the inert fraction, metals or wood. 
Materials must also be differentiated in accordance with the treatment solutions and destinations. The 
following table presents possible treatment solutions that lead to the materials distinction and separate 
storage. 
 

Treatment options Materials (examples) 

Cleaning for reuse Soil 

Reuse Structural steel, metal sheet and tiles 

Recycling in the same application Metals, paper, glass, cardboard and asphalt 

Recycling in another application Aggregates, wood for particleboard manufacturing 

Incineration Wood, plastics, paper packaging 

Disposal Hazardous waste 

Table 6: Examples of materials and treatment solutions. Source: [18] 

Different CDW processing and recycling techniques can be identified across Europe. The processing of 

inert/mineral CDW is described in Module 3, LU2. Drivers and barriers 

There are various conditions that can affect selective demolition. Economic factors are the most important, 

both promoting and hampering the use of selective demolition. Selective demolition results in materials with a 

higher value. 

Aspect/characteristic
s 

Drivers/benefits Barriers/challenges 

Legislation 

Selective demolition is mandatory in many 
member states. 
Mandatory decontamination of the construction – 
removal of hazardous materials. 

No demand for selective demolition in some EU 
Member States. 
Safety requirements in selective demolition are 
more demanding. 

Market/economics 

Higher value for pure C&DW fractions.  
Treatment costs are lower following selective 
demolition.  
Creation of more jobs.  
If a market for material recovery can be identified 
and connected prior to demolition, environmental 
success can accompany financial success.  

Selective demolition prolongs demolition time and 
requires more labour. 
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Quality 
Use of efficient selective dismantling enables the 
separation of unwanted fractions from recyclable 
C&DW and improves quality.  

Potential presence of hazardous materials.  
Lack of traceability – limited information on the 
origin and quality of waste materials.  

Local conditions   
Low cost of landfill and virgin materials.  
Neighbourhood – creation of noise pollution and 
dust, lack of space.  

Typology  
Access to BIM data in new buildings.  
Design for disassembly.  

Complex buildings increase costs for selective 
demolition and material separation.  
Some construction materials, sandwich elements, 
are not possible to separate economically.  
Old buildings are not designed to be deconstructed 
– from building to components – or disassembled – 
from components to materials – easily.  

Technological 
development  

New techniques for material recognition.  
Use of robots for demolition work.  
New recycling technologies for high-grade 
material fractions.  

Material identification not yet available in older 
buildings.  
 

Actors 
Education on the circular economy at different 
levels in universities. 

Several stakeholders involved in the value chain; 
challenge with communication. 

 
Table 7: Drivers and barriers for selective demolition. Source: [16] 

A more selective demolition process will minimise the amount of rejects sent for landfilling, on the other hand, 

it is a more expensive process, more labour intensive and more time consuming. The selectivity of the 

demolition process is determined by an economic trade-off but the future buildings might be constructed to be 

easier to disassemble [16]. 

10.3. Practical Approach 

The present section is composed by several examples of best practices and innovative solutions in regard to the 

theoretical approach developed. 

Waste based bricks by Stonecycling 
Stonecycling is a Dutch company officially launched in 2015 that developed their WasteBasedBricks®. These are 

interior and exterior bricks made to the requirements of each project from at least 60% waste. Their mission is 

to move towards beautiful building materials made from 100% upcycled waste with a positive carbon impact 

on the planet. This solution was developed to overcome issues such as: 

· Debris from construction, demolition and industrial processes is one of the biggest waste streams in 

the world; 

· The construction industry is responsible for one third of all CO2 emissions in Europe; 

· Basic raw materials such as construction sand are becoming increasingly scarce; 

· Initiatives for recycling waste materials often lead to downcycling: building products that once had 

value end up as roadbeds or in one of many landfills; 

· Necessity for alternative resources and production methods is a pressing necessity that creates 

opportunities for the stakeholders in the value chain. 

Recycling process 
The following link gives access to a video with an example of the C&D Waste recycling process.  

Link: https://www.youtube.com/watch?v=nl5_Jx4-gPw 

Source: http://www.iconic3d.gr/ 

https://www.stonecycling.com/wastebasedbricks
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The WasteBasedBricks® now appear in buildings, in private homes and offices, Starbucks and Cos stores from 

Amsterdam to New York. 

 

Figure 7: Examples of the developed WasteBasedBricks®. Source: https://www.stonecycling.com/ 

Insulation: Recyclable 
When a building is to be refurbished or demolished, its insulation can be recycled. Mineral wool insulation can 

be easily and safely removed and either reused in another building or reprocessed to make new insulation. 

Although energy is used to produce mineral wool, a typical mineral wool product can save over its lifetime, 300 

times the energy needed in its manufacture, transportation and disposal. 

Manufacturing processes have been re-engineered to incorporate production scrap back into the primary 

production process, allowing 75% of glass wool production waste and 66% of stone wool waste to be recycled. 

In the case of some plants the recycling goes up to 100% of all production waste. 

· Information Sheet on Waste Handling of Mineral Wool Insulation:  

http://www.eurima.org/uploads/ModuleXtender/Publications/151/Eurima_waste_handling_Info_Sheet_06_

06_2016_final.pdf  

· Mineral Wool - Deconstruction in Practice video:  

https://www.youtube.com/watch?v=H4amG-f69mA 

Source: European Insulation Manufacturers Association (EURIMA), https://www.eurima.org/sustainable-

construction/recycling.html 

 

 

 

https://www.stonecycling.com/wastebasedbricks
https://www.stonecycling.com/wastebasedbricks
https://www.stonecycling.com/
https://www.youtube.com/watch?v=H4amG-f69mA
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10.4. Evaluation 

1) Choose between the following options: the one that better characterises the three main steps on 
the quality management of waste identification, source separation and collection. 
A. Pre-demolition audit; Selective demolition; Identification and separation of hazardous waste.  
B. Pre-demolition audit; waste transfer station; material recovery. 

C. Pre-demolition audit; Selective demolition; treatment of hazardous waste. 

 

2) Which of the following options presents the phases in the C&DW selective demolition process by 

chronological order. 

A. Inventory of hazardous materials and decontamination; Dismantling; Deconstruction (removal 

of interiors and equipment); Demolition and sorting. 

B. Demolition and sorting; Inventory of hazardous materials and decontamination; 

Deconstruction (removal of interiors and equipment); Dismantling. 

C. Inventory of hazardous materials and decontamination; Deconstruction (removal of interiors 

and equipment); Dismantling; Demolition and sorting. 

 

3) Choose the option that better identifies factors that can affect the materials recovery effectively 

in the demolition process. 

A. Safety; Time; Economic feasibility and market acceptance; Space; Location; Weather. 

B. Building size; Human resources; Economic feasibility and market acceptance; Location. 

C. Space; Location; Weather; Building typology. 

 

4) Which of the following options identifies procedures frequently applied by CDW recycling 

facilities. 

A. Reception, weighing, and visual inspection; Screening of large materials; Magnetic separation. 

B. Waste separation and landfill. 

C. Production of refuse-derived fuel and energy recovery. 

 

5) There are various aspects that can affect selective demolition such as the applicable legislation. 

Which of the following options identify drivers/benefits related with legislation. 

A. Access to BIM data in new buildings. Design for disassembly. 

B. Use of efficient selective dismantling enables the separation of unwanted fractions from 

recyclable CDW and improves quality. 

C. Selective demolition is mandatory in many member states; Mandatory decontamination of the 

construction – removal of hazardous materials. 

 

6) There are various aspects that can affect selective demolition such as technological development. 

Which of the following options identify barriers/challenges related with technological 

development. 

A. Potential presence of hazardous materials. 

B. Challenge with communication. 

C. Material identification not yet available in older buildings. 

 

7) A more selective demolition process will minimise the amount of rejects sent for landfilling but 

also have disadvantages. Choose the option that identifies selective demolition process potential 

drawbacks. 

A. Less materials prone to be reused and recycled. 

B. More expensive process, more labour intensive and more time consuming. 

C. Tendency to send more materials to produce refuse-derived fuel. 
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Module 3. Construction and Demolition Waste Management and Recycling 

11.Definition and Objectives of the Module 
This module introduces information about the sources, content and classification of CDWs as well as a brief 

description of the main operations to which CDWs are subjected on-site. The module contains also information 

about the non-hazardous mineral construction and demolition wastes (CDWs) i.e. concrete, bricks, tiles and 

ceramics as well as mixtures of these materials. For this type of CDWs are presented the technologies used for 

their processing and preparing for recovery and recycling, in mobile (on-site) installations or in CDWs recycling 

plants; information about asbestos containing wastes (classified as hazardous mineral CDW) i.e. health hazard 

associated with this type of waste, sources, potential exposure of workers and population, as well as several 

treatment options are also presented.  

An analyse of demolition techniques of their advantages and challenges are also presented. A comparation from 

environmental, economic and social point of view of the deconstruction method versus the conventional one, 

is introduced in this module. Trainees will also be acquainted with the steps prior to carrying out a selective 

building demolition, which includes detailed building appraisal by means of surveys and procced with the 

analysis of the objectives, steps and content of a selective demolition plan, including the safety measures and 

hazardous materials. The module also contains information about the cost break down of a demolition project 

by analysing the Project input cost elements and the Project output cost elements and estimate project costs 

of conventional versus selective demolition. Finally, the environmental and economic impacts of recycling CDW 

are discussed together with the LCA methodology as a method of evaluating environmental benefits. 

12.Learning Units Table 

Module 3: Construction and 

Demolition Waste Management and 

Recycling 

Total Duration: 30 hours 

Contact hours: 15hours 

Hands-on hours: 5hours 

Self-study hours: 7hours 

Assessment hours: 3hour 

Learning Units Distribution 

Unit 1: Waste treatment activities 

on-site in the different processes 

 
 
 
Contact hours: 4h 
Hands-on hours: 1h  
Self-study hours: 2h 
Assessment hours: 1h 

Unit 2: Requirements and 

procedures for on-site re-use and 

recycling of inert materials from 

CDW activities 

 

Contact hours: 4h 
Hands-on hours: 1h  
Self-study hours: 2h 
Assessment hours: 1h 

Unit 3: Selective demolition and 

recycling plan: costs and benefits 

 
 
 
Contact hours: 7h 
Hands-on hours: 3 h  
Self-study hours: 3 h 
Assessment hours: 1h 

13. Waste treatment activities on-site in the different processes  
General Description 

Acquiring knowledge about the best practices in CDW treatment. The participants will acquire basic knowledge about 
the importance of minimization and prevention of CD waste generation o site. Also, the participants will learn about 
processing and sorting techniques specific for different type of wastes, and storing before treatment on-site. Example 
of good practices will be introduced.  

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

Knowledge 

Good knowledge of the practices that have to be developed on-site 

Good knowledge of the processes and techniques that could be applied/developed on-site 
(material and size sorting, size reduction, hazardous waste identification and sorting, etc.) 
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Good knowledge of prevention and minimization of waste generation 

Skills 

Ability to correctly implement on-site activities and techniques  

Ability to understand and apply the techniques of CD waste processing to get a high recycling 
rate, on and off site  

Competences 

Improvement of technical skills in order to identify recyclable materials and applicable material 
valorisation/recycling techniques 

Improved perception of the importance of CDW recycling 

Delivery and Assessment 

The unit will be delivered through: 
□ Discussions 

☒ Hands-on 

☒ Lessons 
□  etc.. 

The unit will be assessed through: 
□ Examination  
□ Oral examination / exercises 
□  Project 

☒ Written exercises / test  

13.1. Introduction 

Construction and demolition waste on-site management is one of the most challenging aspect in reducing the 

waste environmental impact due to the high quantities generated. The key actions are prevention, recycling 

and recovery of waste, as well as an adequate storage. The main benefits of these actions are conservation of 

natural resources, pollution prevention and economic benefits.  

All the steps covered by the construction or demolition projects has to be taken into account starting with the 

design phase and finishing with site cleaning.  

13.2. Theoretical approach 

13.2.1. MINIMISATION AND PREVENTION OF CD WASTE GENERATION ON-SITE 

Sources of CDW generation. Specific streams generated on construction and  

demolition-sites: classification and properties  

CDW sources  

CDW is the waste generated by the activities of construction, repair, reform or demolition of houses and 

buildings, public infrastructure like roads, ports, airports, railways, canals, dams, sports or leisure facilities, or 

other works of civil engineering; as well as those originating from works that modify the substantial shape of 

the land or subsoil, such as excavations, injections, urbanizations or other similar ones, including CDW 

generated in minor construction and home repair works.  

The activities and processes involved in the construction and demolition of buildings and infrastructure give rise 

to a set of waste that can be constituted by mixed earth and aggregates, stones, residues of concrete, residues 

of asphalt pavements, ceramic and refractory materials, bricks, glass, plastics, plasters, iron armatures and 

wood; and in general, all the wastes that are produced by the earthwork, rehabilitation and restoration of 

existing buildings and structures.  

Construction waste composition depends on the type of project/activity. Therefore, according to the purpose 

of the construction, it can be divided into [1]: 

· Construction of houses and utility buildings including construction, maintenance, renovation and 

demolition of houses, office buildings, educational centres, shopping centres, industrial buildings and 

other similar constructions: 

o Demolition Process and Preliminary Construction: as its name indicates, in this process the 

demolition is carried out, that is, the existing structures are “dismantled” to start the 

construction of a new work.  
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o Excavation Process: corresponds to all general activities related to the removal of base material 

from the construction, with manual or mechanical equipment.  

o Foundation Process: it is the process where the bases that will support the new structure are 

built and fixed.  

o Structure construction process: It is the one in which the plates, columns and beams are fused, 

specifically with steel reinforcement, to shape the structure of the work to be carried out.  

o Masonry Works: these include the construction of vertical structures that divide the different 

spaces, that is, the dividing walls within the same structure. This includes the construction or 

installation of the facades.  

o Gray Work Works: these include the wall panels and the bases. 

o White Works: these are generally related to the installation of veneers, ceilings and painting 

within the respective building.  

o Finishing Works: These are related to the installation of floors, provision of kitchens and 

bathrooms in the buildings. Finally, the general cleaning of the work is carried out and the 

construction process is considered finished. 

· Infrastructure Construction. This is related to the construction, maintenance, renovation and 

demolition of civil works of the infrastructure of a country, such as ports, airports, canals, roads, bridges, 

tunnels, among several others. 

The excavation and preliminary processes for the construction of infrastructures are similar to the 

processes of construction of houses and buildings, described above, including also large works of:  

o Construction of deep foundations/structural elements that transmit the loads from the 

structural system to the subsoil.  

o Construction of armature: process that includes the construction on-site, of the reinforced 

concrete armature corresponding to the columns and plates.  

 

Specific streams. Composition/Characterization of CDWs 

Characterization of the CDWs varies depending on the type of construction in question. It reflects in its major 

materials, the type and percentage distribution of the raw materials that are used, although it is necessary to  

consider that these can vary from one country to another, based on the availability of the same quality materials 

and the practices in construction. Minor materials, on the other hand, depend on a much wider number of 

factors, such as the climate of the place, the purchasing power of the population, the uses given to the building 

or structure. 

The main types of material and resulting waste could be classified based on their origin (natural and produced 

by industry): 

a. based on their origin:  

- natural: excavated materials: topsoil and solid from deep horizons, landscape rocks; sometimes 

decorative stones like marble, basalt, granite, slate, limestone or wood could be consider as 

natural materials even if they have undergone a mechanical processing; 

- produced by specific industries: all the others that are not from natural sources; 

 
b. based on their composition: 

- non-hazardous waste containing mainly: 
- inorganic/mineral: 

- mineral waste: bricks, cement, plaster, concrete, tiles, glass, stones, etc.; 

- road rubble, concrete rubble; 

- excavated materials (sand, gravel, loam, clay, stones, rocks); 
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- hazardous compounds (asbestos).  

Mineral CDW, as the most important material fraction generated on construction and 

demolition-sites, will be detailed in the next Learning Unit. 

- organics: 

- organic waste: timber or wood door or window frames, roofing support (especially 

from demolition); 

- plastic: pipes, plastic switches, wire insulation; conduits;  

- bitumen, asphalt. 

- metals: 

- ferrous materials: from reinforced concrete, door or window frames, roofing support, 

railing of staircase, pipes;  

- other metals: copper and aluminum electrical wiring; 

- mix composition: 

- topsoil,  

- building debris, etc. 

- hazardous waste containing mainly: 

- asbestos; 

- contaminated soil; 

- oil contaminated soil; 

- waste containing tar; 

- others. 

 

The identification of waste types is recommended to be carried out before building demolition (based on a pre-

demolition audit [2]). This audit allow the identification of the type and quantities of CDWs which are generated 

and should be re-used, recycled or treated. The audit conclusions allow also to prevent the contamination CDW 

with hazardous wastes (during the demolition) and consequently to jeopardise its recovery or recycling. The 

hazardous wastes should be identified, separated at source and disposed according to national regulations [3].  

On demolition sites, some materials, such as asbestos and mercury vapour lamps, which can be present in old 

buildings, are hazardous. Also, residues of hazardous substances manufactured, used, or stored in the building 

may remain in CDWs (especially for industrial sites). Where possible, these should be removed from the site 

prior to the demolition. If hazardous substances become impregnated into the building (floors, walls, etc.), prior 

to demolition a treatment should be applied (if possible) in order to neutralise or treat the hazardous substances 

present in situ [2] [4]. 

On construction sites, some building materials, that are not hazardous in their final form (i.e. adhesives, 

coatings or sealants) can be obtained on the site by a reaction between several hazardous precursors, or are 

supplied to site in solvent carriers. Any surplus of these precursor materials and/or ‘empty’ containers with 

residual quantities of hazardous products which are mixed with CDW transform this waste in hazardous waste 

[2], [4]. 

Therefore, the hazardous waste separation at source (on-site) is of utmost importance.  

 

13.2.2. WASTE HIERARCHY (WH). MINIMISATION AND PREVENTION OF CDW 

IN THE CONTEXT OF WASTE HIERARCHY  

Legal terms and definitions 
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The general definitions of waste terms/operations are established by the WDF (see also https://eur-

lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0098). Module 1 includes some of these terms. 

Amendments to Directive 2008/98/EC 

DIRECTIVE (EU) 2018/851 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 30 May 2018 amending 

Directive 2008/98/EC on waste introduced some specific amendments related to CDW as follows: 

Article 3/2c of the WFD was amended by DIRECTIVE (EU) 2018/851 OF THE EUROPEAN PARLIAMENT AND OF 

THE COUNCIL of 30 May 2018 amending Directive 2008/98/EC on waste introduce a general definition for 

construction and demolition waste: ’waste generated by construction and demolition activities’.  

“While the definition of construction and demolition waste refers to waste that results from 

construction and demolition activities in a general way, it also includes waste arising from minor do-it-

yourself construction and demolition activities within private households. Construction and demolition 

waste should be understood as corresponding to the types of waste included in Chapter 17 of the list 

of waste established by Decision 2014/955/EU in the version in force on 4 July 2018.” (Recital, 

paragraph 11) 

Article 11 of the WFD introduce the obligation of promoting the selective demolition: ”Member States shall 

take measures to promote selective demolition in order to enable removal and safe handling of hazardous 

substances and facilitate re-use and high-quality recycling by selective removal of materials, and to ensure 

the establishment of sorting systems for construction and demolition waste at least for wood, mineral 

fractions (concrete, bricks, tiles and ceramics, stones), metal, glass, plastic and plaster.” 

In Annex II, R5 is replaced by Recycling/reclamation of other inorganic materials, that ‘includes preparing for 

re-use, recycling of inorganic construction materials, recovery of inorganic materials in the form of backfilling, 

and soil cleaning resulting in recovery of the soil’. 

The targets laid down in Directive 2008/98/EC of the European Parliament and of the Council (4) for preparing 

for re-use and recycling of waste should be increased to make them better reflect the Union’s ambition to move 

to a circular economy. The EU countries have to take appropriate measures to support the development, 

production, marketing and use of durable products that contain recycled materials and to facilitate proper 

implementation of the waste hierarchy. Those measures should consider the impact of products throughout 

their life cycle, the waste hierarchy and, where appropriate, the potential for multiple recycling [6]. 

 

 

Figure 1. Waste hierarchy (adapted from https://ec.europa.eu/environment/topics/waste-and-recycling/waste-framework-directive_en) 

   

 

Prevention 

 

Preparing for re-use 

 

Recycling 

 

Recovery 

 

Disposal 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0098
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0098
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The waste hierarchy is applied as a priority order in waste prevention and management legislation and policy. 

In relation with CDW, the waste hierarchy ranks waste management options as follows: 

(i) Waste prevention (sometimes termed reduction or avoidance or minimisation) (on-site) is the most 

appropriate waste management option; it excludes the need for any other operation. Prevention should be 

considered during the design stage as well as on-site; 

● at the design stage and selection of materials are important ways of waste mitigation. Some of 

the main methods are: 

- reducing the amounts of materials that will become CDW; 

- utilizing durable construction materials and designs of buildings optimized to meet the needs of users; 

- select specific design solutions to minimise the amount of CDW; 

- selection of products based on lifecycle; 

- extending the lifespan of the constructions by regarding the quality and resilience of construction 

materials; 

- using reusable and/or recyclable materials; 

- use of local and/or recycle materials; 

- use non-hazardous materials (like water-based adhesives and paints). 

• through source minimisation . When a material is source reduced, GHG emissions associated with 

producing the material and the management of post-consumer waste is avoided completely. [7] 

- prevention of activation of materials and spread of contamination; 
- recycling and re-use of valuable materials; 
- waste management optimization; 
- monitoring CDW generation; 
- use modern technologies for reducing material consumption and waste generation. 

 

 (ii) Preparing for re-use includes operations that improve the quality of waste before re-use in similar works.  

They are: 

- quality checking; 

- the removal of the impurities/ cleaning of the material/object;  

- repairing. 

Preparing for re-use (on- or off-site) is a general operation in CDW management that could be applied for 

materials like appliances, bricks, masonry stone, structural steel, carpeting, ceiling tiles, timber and timber-

based boards, door and window frames and shutters, flooring tiles, stone tiles/platforms, landscaping materials, 

metal framing including for partitions and ceiling, pipes, antique mouldings, accessories and hardware of 

furniture, roofing tiles, etc.  On the demolition sites, it is very important to maximise the quality and quantity 

of recycled aggregates and gypsum. In this respect, it should be established waste separation and collection 

plans/strategies applying effective practices for handling and storage.  

(iii) Recycling - turns waste into new products protecting the existing resources and reducing the environmental 

impact of mining and manufacturing industries (e.g. tiles, asphalt, concrete, plasterboard, metals and metal 

alloys, packaging, etc.) by.  

(iv) Recovery, e.g. material recovery (backfilling, gypsum could be used for the fertilizers and compost 

production) or energy recovery (wood energy recovery) on- or off-site).  

Note on the recycling and recovery definitions: 
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“The main difference between recycling and recovery thus is the final product, which is either a ‘product, 

material or substance’ or a ‘waste serving a useful purpose’. However, under the Registration, 

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

distinction is not made. REACH Regulation only speaks of ‘recovered substances’. REACH and 

Classification, Labelling and Packaging (CLP) Regulation (EC) No 1272/2008) obligations hence apply to 

both recycled and recovered substances in the same way as to any other material (with a number of 

exceptions granted conditionally”. 

SOURCE: https://thechemicalcompliancecoach.com/what-is-the-difference-between-recovery-and-

recycling/  

(v) Disposal, in a safe manner (off-site) by landfill or incineration of combustible waste. 

13.2.3. ON-SITE WASTE MINIMIZATION/PREVENTION PRACTICES FOR CDW 
On-site waste minimization practices are different for construction sites and for demolition sites. However, 

there are some general activities that are carried out in similar ways like: 

- identification of specific components (reusable, recyclable, hazardous); 

- prevention of waste contamination during handling; 

- sorting/separation and storage. 

The management of construction waste and demolition waste are slightly different in accordance with their 

content/composition. 

On-site waste minimisation operations for construction waste 

- reusable and recyclable waste identification 

- sorting and storing – segregation of waste in large containers on –site, based on their subsequent use 

or type of material; containers separate reusable materials and construction elements than can be sold 

(e.g. furniture, appliances) or use on-site (e.g. tiles, bricks); 

- provide adequate and safe storage to minimise the quantity of damaged material on-site; 

- prevention of materials damage, mixing or contamination during handling; 

- processing on-site for waste re-use – some waste like slabs, tiles, plasterboard; 

- processing on-site for material recycling (on-site) or transportation for off-site treatment of some waste 

like: concrete, plasters, asphalt. 

● size reduction – e.g. by crushing, shredding;  

● size separation - by screening; 

● compaction, using on-site compactors; 

● storing on-site before transportation to an offsite treatment facility;  

- on-site re-use of materials; 

- use on-site the remaining soil; 

- documenting methods to deal with the specific of wastes. [4] 

On-site waste minimisation operations for demolition waste 

The hazardous waste minimisation operations has to be conducted in accordance with the type of waste. For 

asbestos waste/materials: 

● asbestos surveys and reports are conducted by approved analysts prior to any demolition activity 

commencing on-site;  

● materials containing asbestos are then removed by trained, experienced teams licensed by 

companies;  

https://thechemicalcompliancecoach.com/what-is-the-difference-between-recovery-and-recycling/
https://thechemicalcompliancecoach.com/what-is-the-difference-between-recovery-and-recycling/
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● asbestos removal is undertaken in an isolated environment to prevent materials escaping and 

contaminating the surrounding environment;  

● the hazardous materials are securely bagged and disposed of at licensed waste facilities. 

For other hazardous waste/materials, the minimisation operations include:  

● identification and separation of non-hazardous reusable and recyclable waste in the potential 

contaminated mixtures;  

● installation decommissioning and decontamination, on-site if it is possible. 

 

After hazardous waste removal, decontamination (on-site for some waste), industrial cleaning operations 

are carried out by specialised companies [11]: 

● investigation and analysis; 

● cleaning and making safe of plant, equipment, ducting, buildings and entire sites asbestos 

removal; 

● tank and vessel cleaning; 

● high pressure water jetting; 

● containment and secondary cleaning areas; 

● transportation and safe disposal of chemical, pharmaceutical and radioactive contaminants e.g. 

toxic, corrosive, hydrocarbon. [9] 

Before commencing demolition activities, the disposal of hazardous waste identified during the demolition 

planning phase must be insured.  

13.3. Practical Approach. Case studies 

Bricks recycling 

Watch the video below. It is briefly presenting a technology developed in China. It produced recycled bricks  

(https://www.youtube.com/watch?v=K_H84og9FRs ). Answer to the next questions: 

1. Identify the equipment used on site.  

2. For what type of waste the technology could be used and how the recycling products could be 

valorized? 

3. Make comments on the products quality. How are they related to the quality of the CDW? 

4. Would that technology could be apply in your region/country or by your company? Comment the 

answer and bring arguments. 

You may watch here https://www.youtube.com/watch?v=kLPBaurtsHM another video that present in more 

detail, another recycled bricks, which is an unfired brick made of 90% recycled material. 

13.3.1. GENERAL TREATMENT TECHNIQUES FOR CDW 
The regulation and standards in the sector of raw materials are strong driving forces for a sustainable use of 

resources, especially in the field of CDW management. The main operations for processing CDW that have as 

the main purpose preparation for valorization through re-use and recycling, are 

- Size reduction/Crushing  

- Size sorting/Screening 

- Storage 

- Magnetic separation for removing iron and other metals 

- Light fraction separation  

The quantities of waste generated on construction, renovation and rehabilitation-sites are smaller than during 

demolition, more diverse, but could be managed much easier. The main operations that are applied in 

https://www.youtube.com/watch?v=K_H84og9FRs
https://www.youtube.com/watch?v=kLPBaurtsHM


 
 

127 
 

demolition activities are similar with those applied on construction-sites, excepting the main step of 

dismantling/demolition of construction. During these operations, a careful deconstruction of building 

components for repair, re-use, or recycling should be carried out. This stage includes dismantling, disassembly 

and cutting on-site, and the associated operations of manipulation and handling; before any preparing for re-

use, recycling or recovery, the following operations should be performed:  

- removal of hazardous waste; 

- sorting and storage of hazardous, reusable and recyclable waste; 

- processing on-site for material re-use – e.g., some waste like slabs, tiles, plasterboard; 

- processing on-site for material recycling or recovery (e.g. for backfilling) – some waste like concrete, 

plasters, asphalt, including size reduction, storing and storing. 

13.3.2. INTRODUCTION TO DISMANTLING AND DEMOLITION WASTE  
Demolition is a process of breaking down buildings and other structures either manually or using mechanical 

equipment or explosives (to generate controlled implosions). If the demolition is not properly planned, the 

recyclability of some materials will be compromised generating more debris and residues (see Module 3/LU3). 

Dismantling (de-construction) includes planned operations that are appropriate for selective demolition aiming 

to maximize the re-use and recycling potential for the building materials resulting during demolition.  

Dismantling is seen as a partial demolition, i.e. the removal of a component of a structure often with a 

replacement by a new part (e.g. exchange of boilers). A relatively new term is deconstruction, meaning to take 

a building or structure apart in order to preserve valuable elements for re-use (“green demolition”). [12] 

To achieve good results in recycling of demolition waste, it is necessary to set the pre-demolition requirements 

and to establish a recycling/recovery plan before starting the demolition process. The recommended technique 

is the selective demolition and is structured on four levels: 

1. inventory of waste, setting its quantities and destination; 

Before any other operation, the waste where there is a suspicion of hazardousness, should be tested in a 

certified laboratory. The operations to be performed further on should be run differently for identified 

categories of waste (hazardous, contaminated hazardous and non-hazardous) in accordance with the 

national legislation. 

2. use of proper dismantling and demolition techniques to be able to separate hazardous components 

as well as those intended for re-use or recycling; 

3. avoid mixing of already separated fractions in the demolition zone; 

4. use of suitable equipment for waste processing. 

(For more information see LU3 of Module 3) 

13.3.3. SORTING AND SAFE STORAGE OF CDW ON-SITE  
- sorting and storage of reusable and recyclable waste – segregation of waste on –site in large containers, 

based on their subsequent use or type of material; containers separate reusable materials and construction 

elements than can be sold (e.g. furniture, appliances) or use on-site (e.g. tiles, bricks); 

- sorting/segregation and storing of reusable timber waste and sale it for re-use; 

- sorting/segregation and storing of other reusable materials (bricks, roof, from demolition phase, for sale 

and re-use); 

- separating metal waste using mechanical equipment and magnetic separators; 
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- sorting paper and cardboard packaging waste; 

- clean soil from excavation to be re-used on- or off-site. [13] 

In order to increase the rates of preparing for re-use and recycling, to enable high-quality recycling and boost 

the uptake of quality secondary raw materials in CD sector, the on-site generated waste have to be segregated 

correctly, in accordance with European List of Waste, and to avoid mixing waste, as much as possible. The CDW 

should be sorted based on various criteria like materials/composition, size, and hazardousness.  

CDW must be sorted and separated based on their similar composition/classification. It is very important to not 

mix hazardous waste with other waste, including other different type of hazardous waste. The hazardous 

properties of collected waste could be different and they are identify during waste audits before demolition. 

Once the hazardous waste are collected they have to be separated from non-hazardous waste.  

The hazardous waste should be separated in different containers, based on their compatibility. On construction 

and demolition sites different types of waste oil are collected in barrels. It is recommended avoid a potential 

contamination by mixing them using one barrel for all. 

On the construction sites a special attention must be paid to the new materials and to those that could be re-

used. They have to be store in weather protected areas, to avoid degradation during storage and reduce their 

value. 

13.3.4. PROCESSING ON-SITE FOR RE-USE AND RECYCLING 
Some of waste could be recycled on the construction site (concrete, excavating soil etc.), but other waste, due 

to different reasons, has to be processed and recycled off-site by specialized companies of disposed. 

Before sending wastes for recycling on- or off site, some information have to be provided to the site waste 

register. They must be described in accordance with the national rules including those for shipment if they are 

transport out of the site. Accordingly, the waste has to be named and classified in accordance with EU LoW and 

waste classification code identified (including hazard, if any), the process and site where CDW were generated, 

chemical and physical characterisation (e.g. contamination with hazardous substances) and any other particular 

issues related to the shipped waste. Same requirements are requested before shipment of CDW to the landfills. 

To achieve good results in demolition waste recycling2, it is necessary to set pre-demolition requirements as 

well as a preliminary program for the recovered materials before starting the selective demolition process.  

A more detailed presentation of the on-site treatment operations applied for mineral waste processing can be 

find in the next Learning Unit (LU2). 

Treatment options in recovery and recycling for various materials 

Table 1 briefly shows some treatment options for main categories of CDW including hazardous waste. Most of 
them can be re-use and recycled on site, excepting hazardous waste, and disposed of by landfill or incineration 
in accordance with their properties (composition, calorific value, etc.). For the hazardous waste the receiving 
landfills are for hazardous waste. If the hazardous wastes are properly treated and acceptance tests indicate 
that the hazard of leaking or spreading into environment does not exist anymore, they could be disposed of in 
non-hazardous waste landfills, in special cells, in accordance with the national legislation. 

 

                                                             
2 ‘Recycling’ covered a wide-ranging of recycling activities, since ‘recovery’ is used for ‘material recovery’ mainly (e.g., 

backfilling operations when waste substitutes traditional materials) but also for ‘energy recovery’ in incinerators. 
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Table 1. Treatment option for CDWs (adapted from [14]) 

Waste/Material Applications in the construction 
sector 

Treatment options 

Concrete  Buildings, roads, infrastructure 

ON-SITE/OFF-SITE: recycling into aggregates for road construction or 
backfilling, recycling into aggregates for concrete production, re-use 
of precast elements (concrete blocks)  
DISPOSAL: landfill; 

Bricks, tiles and 
ceramic  

Brick: masonry construction 
especially for building and  
Tile: covering of roofs, floors and 
walls  

ON-SITE/OFF-SITE: recycling (replace sand, gravel, stones, rocks e.g. 
to fill roads, to produce tennis sand, to serve as aggregate in 
concrete), re-use;  
DISPOSAL: landfill; 

Asphalt  
Pavement for road construction and 
maintenance 

ON-SITE/OFF-SITE: recycling in a stationary plan, in-situ, recycling, 
material recovery; 
DISPOSAL: landfill; 

Wood  
Roof structure, building framework, 
floors, doors, etc. 

ON-SITE/OFF-SITE: recycling into derived timber products, energy 
recovery; 
DISPOSAL: landfill; energy recovery/incineration 

Gypsum 
 

Buildings 

ON-SITE/OFF-SITE: re-use of large plasterboards, recycling into new 
plasterboards (in substitution of natural gypsum or In substitution of 
synthetic gypsum);  
DISPOSAL: landfill; 

Iron Building demolition and renovation ON-SITE/OFF-SITE: re-use and recycle on-site 

Dangerous substances present in CDW – especially in old buildings 

Ozone depleting 
substances 
(ODS)  
 
 

Blowing agent for plastic insulating 
material in buildings/building foams 

OFF-SITE TREATMENT of waste: removal of ODS and recycling or re-
use of other materials; 
 

DISPOSAL: landfill, incineration; 
 

NOTE: Regulation (EC) No 2037/2000 on substances that deplete the 
ozone layer include the requirements of the Montreal Protocol and 
its amendments. The ODS Regulation explicitly requires the recovery 
of ODS from: 

- certain equipment such as refrigerators and air conditioning 
equipment (Article 16(1) and 16(2).  

- building foams (Article 16(3) 
and states that ODS in “other” products, installations and 
equipment shall be recovered “if practicable”.  

Asbestos (in old 
buildings) 

Non-friable asbestos-containing tiles, 
friable asbestos/insulation 
containing asbestos, old PVC floors 

TREATMENT of waste by solidification/stabilisation and, after 
testing, disposal in hazardous/non-hazardous waste landfills in 
special cells; 
 
DISPOSAL : in hazardous waste landfills 

Lead  
Insulation containing asbestos, lead 
paint, stabilisers in PVC 

OFF-SITE PACKAGING TREATMENT and DISPOSAL of the hazardous 
residues in hazardous waste landfills 

Phenols 

Treated wood and insulation panels 
containing phenol 
 
Contaminated waste 

OFF-SITE TREATMENT of waste: can be treated by removing the 
contaminated surface area and then recycled by reintroducing them 
in the manufacturing process.  
 

OFF-SITE DISPOSAL: Other CDW contaminated with phenols is 
disposed of in landfills after treatment. 
 

Polychlorinated 
biphenyls (PCBs)  
(in old buildings 
and existing big 
equipment on 
demolition-
sites) 
 

Potential sources: Paints, sealants, 
mastics, adhesives containing PCBs, 
old out of use equipment on 
demolition-sites 

OFF-SITE TREATMENT of waste: Decontamination i.e. 
dechlorination, which is the treatment for the chemical 
decomposition of organic molecules containing chlorine ;  
 

DISPOSAL: Combustible CDW contaminated with PCBs can be 
incinerated (in hazardous waste incinerators with special flue gas 
treatment); 
 

Note: Directive 96/59/EC on the disposal of PCBs mandated that 
Member States had to dispose of big equipment (equipment with 
PCB volumes of more than 5 litres) by the end of 2010 at the latest. 
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Polycyclic 
aromatic 
hydrocarbons 
(PAHs) 
(old buildings) 
 

 

OFF-SITE TREATMENT: PAHs containing waste:  Such waste are 
generally mixed with other products during the demolition step and 
landfilled. PAHs contaminated CDW are disposed of in hazardous 
waste landfills. Leachate from landfills may contain PAHs and are 
treated to avoid contamination and can also be incinerated (with 
special flue gas treatment).  

 

13.4. Practical Approach. Case studies 

Plasterboard recycling 

The video https://www.youtube.com/watch?v=0JgrydB52tQ introduce the Nottingham (UK) center recycling 

gypsum collected from construction sites. 

A similar system is presented here https://www.youtube.com/watch?v=1wNzY07n0Zk . 

 

Please answer to the following questions: 

1. There are any similar installation in your region/country? 

2. What is your opinion about the collection system for gypsum waste? 

3. What are the impurities contained by the plasterboard waste and how are they removed? 

 

13.4.1. TREATMENT TECHNIQUES OF SPECIFIC WASTE 
EU reported data reveals that the high recovery of CDW is based, to a large extent, on backfilling or on low-

grade recovery, e.g. using recycled aggregates from the mineral part of CDW on applications such as road sub-

bases. Consequently, the intrinsic value of the materials CDW is diminished, recycling is not performed in closed 

loops (i.e. recycling and reusing products without material loss) and its qualitative aspects are not addressed. 

The operations of recycling, backfilling, energy recovery, incineration and backfilling of the mineral part of 

construction and demolition waste presented as percentage of total treated waste (Figure 7). 

https://www.youtube.com/watch?v=0JgrydB52tQ
https://www.youtube.com/watch?v=1wNzY07n0Zk
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Figure 2. Treatment of the mineral part of CDW (% of treated waste) in European countries in 2016. Energy recovery indicates using the energy content 

of the waste, while incineration aims only at thermal treatment of the waste. SOURCE: 

 https://www.eea.europa.eu/themes/waste/waste-management/construction-and-demolition-waste-challenges 

This sub-chapter briefly address some special issues related to CDW: CDW in landfills, hazardous waste and 

backfilling. 

13.4.2. BACKFILLING 
The Commission Decision 2011/753/EU establishing rules and calculation methods for verifying compliance 

with the targets set in Article 11(2) of Directive 2008/98/EC of the European Parliament and of the Council, 

define backfilling.  

For clarification of some concepts, more definitions (i.e., municipal waste, construction and demolition waste, 

the final recycling process, and backfilling) was included in Directive 2008/98/EC by the amending Directive (EU) 

2018/851. 

Backfilling definitions  

 

Any backfilling operation has to comply with the recovery definition by replacing other materials or being 

prepared to fulfil a particular function. Associated with the term backfilling is the notion of a permanent 

placement of the material on/in particular sites, it is not intended be returned to the economic material cycle.  

According to the Commission Decision 2011/753/EU ‘backfilling’ is defined as: “a recovery operation where 

suitable waste is used for reclamation purposes in excavated areas or for engineering purposes in landscaping 

and where the waste is a substitute for non-waste materials”. In the revised Waste Framework Directive (2018), 

the definition of backfilling is strengthened that waste used for backfilling must be limited to the amount strictly 

necessary to achieve those purposes, which might limit the amount of material that will be reported as being 

https://www.eea.europa.eu/themes/waste/waste-management/construction-and-demolition-waste-challenges
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backfilled in the future. Backfilling can be considered low-quality recovery, as it replaces a natural resource 

(soil) that is abundant without high environmental impacts from its production [23]. 

Directive (EU) 2018/851 of the European Parliament and of the Council of 30 May 2018 amending Directive 

2008/98/EC on waste amended in Art 3 the following new definitions: 

‘15a. “material recovery” means any recovery operation, other than energy recovery and the reprocessing 

into materials that are to be used as fuels or other means to generate energy. It includes, inter alia, preparing 

for re-use, recycling and backfilling;’ 

‘17a. “backfilling” means any recovery operation where suitable non-hazardous waste is used for purposes 

of reclamation in excavated areas or for engineering purposes in landscaping. Waste used for backfilling must 

substitute non-waste materials, be suitable for the aforementioned purposes, and be limited to the amount 

strictly necessary to achieve those purposes’. 

 

Figure 4. Concrete waste processed and used as backfilling on a construction site in Romania (taken by Rodica Stanescu, 

2021) 

Backfilling means the process of reusing or replacing the soil that is removed during the excavation of 

foundations, ground bearing slabs or other groundworks to support and strengthen a structure. It protects 

foundations and forms part of the substructure of slabs, roadways, walkways and other groundwork elements. 

[24] 

Activities within the scope of WFD backfilling include four categories for which the suitability of use for recovery 

of waste code 17 05 04 Soils and Stones (i.e. not included in WFD 70% target) is rated as high [4]. 

Reclamation of excavated areas (in construction) - construction earthworks. 

Reclamation of excavated areas (mines and quarries) - the commercial extraction of minerals from mines and 

quarries, i.e. mining and quarrying, also creates voids. 

Landscape engineering - construction works for shaping of the land around a building project to improve the 

visual appearance the area and to provide privacy or to reduce noise. Landscape engineering may also be 

undertaken as part of the final restoration of landfills. 

Covering landfills - takes place during the final restoration works on a completed landfill.  
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Source: Deloitte (2017) Study on Resource Efficient Use of Mixed Wastes, Improving management of 

construction and demolition waste – Final Report. Prepared for the European Commission, DG ENV. 

Backfill can be made up of, or can be a mixture of imported soil, rocks and stones depending on the structural 

requirements. The need for backfilling will be established during ground investigations which will also be used 

by the engineers to formulate a design. Backfill is quantified in m3. 

● backfill with excavated material - the same soil that was removed during excavation; 

● backfill with imported soil; 

● a mixture of imported soil, rocks and stones depending on the structural requirements. 

During the excavation process, excavated soil is set aside for later use. Once foundations or other concrete 

works are complete the previously set aside soil is used to backfill the foundation or other structural areas.  

Excess soil might be taken away from site or set aside for use in other parts of the project at a later stage. When 

excavated material is set aside for later use it should be protected from spreading on-site after strong rains. 

Excavated material should be stockpiled according to class or type of material. 

The site parameters, soil type and design will dictate whether backfill with excavated materials is possible. For 

example, some sites might be so confined that stockpiling is not be a viable option. 

13.4.3. PRACTICAL APPROACH. CASE STUDIES  

Hazardous waste on construction sites 

The research report Hazardous substances in construction products and materials [24] is a guidance document 

that “aims to give an overview of potential hazardous substances that might occur in construction products and 

when appearing as waste need attention during renovation and demolition activities. Focus in this guideline is 

on hazardous substances regulated by EU or international agreements or national legislation”.   

1 Hazardous substances could be contained by both waste and products. Supposing that you work on a 

construction site, please make a list of 10 substances that are contained by the construction waste and 

products and the hazard they posed.  

2 What are the main differences between constriction waste and demolition waste? 

13.5. Evaluation   

Q/A test -10 questions of Multiple Choice  

1) Name the operations that a carried out in similar ways on construction and on demolition sites 
A. waste sorting/separation and storage  

B. wsbestos identification and management 

C. on-site re-use of hazardous waste. 

2) During design stage, some of the important ways of waste mitigation are: 

A. avoid design large buildings; 

B. selection of products based on lifecycle; 

C. select specific design solutions to minimise the amount of CDW. 

 

3) The waste (base material) resulting from excavation process should not be mixed if: 

A. their hazardous waste content is not known; 

B. the calcium content is high; 

C. they are hazardous. 

 

4) Classification codes of waste (based on European waste codes) are used in various activities like: 
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A. transport/shipment of waste; 

B. installation permits; 

C. waste statistics. 

 

5) The final product of a recovery process are referring to  

A. products, materials or substances whether for the original or other purposes;  

B. waste serving a useful purpose by replacing other materials which would otherwise have been 

used to fulfil a particular function;  

C. waste that are used to produce energy with low CO2 emissions. 

 

6) Backfilling is a recovery operation that is applied more frequently:  

A. on the construction site using the waste generated on site;  

B. on the construction site using mixed waste generated in other location, on a demolition site; 

C. on the construction site using processed/treated waste generated in other location, on a 

demolition site. 

 

7) Hazard of a particular waste is given by: 

A. hazardous substances content (concentration) 

B. number of hazardous substances contain by waste 

C. type of hazardous substances contain 

 

8) The asphalt from road construction and maintenance could be treated  

A. In special chemical installations; 

B. by recycling in in-situ, recycling or by material recovery; 

C. recycling as a backfilling in non-hazardous landfills. 

 

9) Construction and demolition waste have be sorted based on various criteria like:, size, and. 

A. type of materials/composition; 

B. hazardousness; 

C. degree of obsolescence. 

 

10) Before deconstruction of building components for repair, re-use, or recycling (dismantling, 

disassembly and cutting on-site, etc.) the following operations should be performed: 

A. processing the concrete/bricks waste; 

B. removal of hazardous waste and store in a safe place;   

C. sorting and storage of reusable and recyclable waste. 
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14.Requirements and procedure for on-site reuse and recycling of mineral 

materials from CDW activities 
General Description 

Acquiring knowledge about the requirements and procedures for on-site re-use and recycling of mineral materials from 
construction and demolition activities. The participants will acquire basic knowledge about mineral CDWs as well as their 
processing and preparing for recovery and recycling. They will also learn about the quality requirements for mineral CDWs 
intended for re-use and recycling, processing installations as and treatment of mineral hazardous waste. 

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

Knowledge 

Good knowledge of the practices that must be developed on-site in relation with mineral valorisation 
of CDW waste 

Good knowledge of the main requirements connected with quality criteria of mineral CDWs for re-
use and recycling 

Skills 
Ability to correctly identify mineral waste from construction demolition activities 

Ability to correctly select the treatment options for mineral CDW 

Competences 

Improvement of and technical skills to use mobile recycling installation for mineral waste processing 
on-site 

Improved perception on the impact of mineral hazardous waste (asbestos) on health and safety on 
the site and on the environment. 

Delivery and Assessment 

The unit will be delivered through: 
⌧ Discussions 
⌧ Hands-on 
⌧ Lessons 
□  etc.. 

The unit will be assessed through: 
□ Examination  
□ Oral examination / exercises 
□  Project 
⌧  Written exercises / test  

14.1. Introduction 

This chapter contains information about the non-hazardous mineral construction and demolition wastes 

(CDWs) i.e. concrete, bricks, tiles and ceramics, etc. and mixtures of these materials. For this type of CDWs are 

presented the technologies used for their processing and preparing for recovery and recycling, in mobile (on-

site) installations or in CDWs recycling plants.  

The chapter also contains information about asbestos containing wastes (classified as hazardous mineral CDW) 

i.e. health hazard associated with this type of waste, sources, potential exposure of workers and population, as 

well as several treatment options. 

Landfill restrictions and requirements for mineral CDWs transportation are also briefly described in this LU.  

14.2. Theoretical approach 

14.2.1. MINERAL MATERIALS FROM CDW ACTIVITIES  

Mineral waste materials on construction and demolition sites. Examples. 
Mineral CDW holds the highest shear in the total CDW amount in the total waste generated in EU. The mineral 

CDW are considered those waste which contains mainly inorganic compounds.  

The mineral CDWs can be classified, in accordance with their reactivity and hazardous properties, in:  

- inert which is the “.. waste that does not undergo any significant physical, chemical or biological 

transformations” (Council Directive 1999/31/EC); e.g., concrete, bricks, tiles, rocks etc.; 
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- non-hazardous/non-inert -that in some special conditions can react with other waste, water or oxygen 

from air; Example: gypsum, which can generate a smelly toxic gas (hydrogen sulphide) if stored together 

with organic waste; 

- hazardous -the main hazardous mineral material/waste that can be identified mainly on demolition 

sites is asbestos. Asbestos fibers are carcinogenic and will be further presented in this learning unit. 

The non-hazardous mineral CDWs can become hazardous, if (Symonds, in association with ARGUS, COWI and 

PRC Bouwcentrum, February 1999):  

- the building materials, originally used in the construction, contained a high proportion of hazardous 

substances such as asbestos, lead, tars and certain types of paints, adhesives, bonding agents and 

plastics; 

- the environment in which the building has operated for a long period of time (years) contained 

hazardous substances. For example, in a factory where surface reactions between the originally non-

hazardous building materials and chemicals (associated with the industrial processes) resulted in parts 

of the building (floor, ceiling, walls, etc.) becoming hazardous; 

- if non-hazardous mineral CDW came into contact with hazardous waste or are mixed with hazardous 

substances during demolition operation or storage (stockpiling). This can happen:  

o if the hazardous construction elements (for example asbestos insulation) are not removed 

before demolition;  

o hazardous and non-hazardous CDWs are stored (stockpiled) together. For example: lead- based 

paint tins are stored on a pile of concrete and bricks. 

 

The mineral waste generated during the demolition and construction operations on-site can contain various 

types of CDWs depending on source: 

- CDW resulted from buildings – excavated soil, concrete, bricks, tiles, ceramic debris, rocks, glass and 

gypsum products etc. 

- CDW resulted from roads (construction and maintenance) - sand, soil, construction rocks, concrete, etc. 

The non-hazardous mineral waste can be used on site for engineering backfilling or landscaping or can be 

processed on-site or off-site by mechanical crushing and sorting. 

Mineral waste separation, storage and sorting procedures 
The non-hazardous mineral CDWs can be sorted in various waste streams on the construction or demolition 

site (on-site sorting) if the necessary space is disponible on site. Alternatively, the mixed CDWs resulting from 

demolition, can be transferred to an off-site sorting facility. When site conditions allow it, the on-site sorting 

should be prioritized over external (off-site) sorting, due to the greater environmental benefits of the first 

option (Lopez-Ruiz, et al., 2020). 

The sorting (on-site or off-site) aims to separate the recyclables CDWs, which can be reprocessed into 

products, materials and substances whether for the original or other purposes. In this respect the recyclable 

mineral CDW fractions that should be sorted and collected separately are (European Commission, September 

2016) (Deloitte, 2017b) (Gypsum to gypsum, 2021):  

- soils (excavated), waste rock materials or fragments and broken asphalt; 

- concrete, bricks, tiles and ceramics as well as mixtures of concrete, bricks, tiles and ceramics, which 

after adequate processing can be used as recycled aggregates for roads, drainage and other 

construction projects. 

 

On the opposite side, the CDW residues containing materials with various properties (such as gypsum, concrete, 

gravel etc.) which cannot be separated/segregated with the usual technologies, or the separation is not 

economically feasible are considered the non-recyclable CDWs.  
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Also, CDWs including the CDWs wastes or the streams severely contaminated with hazardous waste are non-

recyclable. In this case, these wastes should be treated and landfilled in special landfills. In some cases, these 

wastes can be thermally treated or incinerated (Deloitte, 2017b).  

For contaminated soils (from industrial sites or accidentally contaminated due to improper management of the 

material on-site) the treatment can be performed on-site (for large areas/quantities) or off-site.  

Particular attention should be paid to the proper storage of reusable and recyclable CDW.  

CD waste can be stored in stockpiling (pile for the storage of bulk materials) or in metallic containers, depending 

on the amount and types of generated wastes (Leopold, et al., 2011):  

- for large amounts of voluminous mineral CDWs (such as concrete, bricks, tiles waste, rubble, etc.) the 

storage can be done on the site in stockpiles (near the demolition site);  

- the processed/treated mineral CDWs (crushed and sorted) should be stored in special designated areas 

in stockpiles or in metallic containers; 

- the reusable/recyclable CDWs, should be stored in a special designated zone, in piles (for example 

reusable bricks) or in metallic containers (gypsum board waste, etc).  

 

The key-factors to be considered for the selection of temporary storage and stockpiling zones are (Leopold, et 

al., 2011): 

- the area of the storage zone – depends on the dimensions/area of the site and the amount of generated 

wastes; 

- access for the transportation vehicles – it should be accessible irrespective the weather conditions 

(unfavourable weather conditions). 

Storage on-site can only be done for a limited period of time i.e. one year before disposal and three years before 

recycling (European Commission, September 2016).  

Other factors which should be considered when mineral CDWs are stored on-site are related to (European 

Commission, September 2016): 

- the length of time materials will be stored; 
- the location and climate of the site (ground waters in the proximity of the surface and hydrological 

conditions) – important for CDWs stored in piles (stockpiles); 
- security and safety aspects such as prevention of unauthorised access on-site, safe handling of 

equipment in small places, prevention of exposure to hazardous materials, etc. 

 

Processing and preparing for recovery and recycling of CDWs. Mineral hazardous waste 

treatment.  
By processing and recycling, the concrete, bricks, tiles and ceramic wastes can be turned into a good-quality 

product, which can be reused and therefore has a value, so profit is created.  

Currently, the main technology used for the mineral CDW processing consists mainly in: 

1. mechanical or manual sorting on site 

2. crushing – reducing the size of large mineral CDWs 

3. screening – separation/sorting of granular material in various size fractions. 

Crushing and screening operations can be performed on-site (mobile plants) and off-site (fixed installations). 

The key-factors which should be considered when choosing on-site or off-site processing of the CDW are 

presented in Figure 1.  
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 ON-SITE OFF-SITE 

 
 
 

PROS 

 
• lower materials handling and transport 

costs 
• lower machinery capital costs 

• less transport disruption to surrounding 
areas (if recycled materials can be used 

on-site)  

• easier to reduce and/or mitigate adverse 
environmental impacts on surrounding areas  

• more practical to use a wider range of higher 
capacity equipment 

• lower machinery operating costs per tonne CDW 
• easier to control quality of recycled materials 

• possible to hold stocks, thereby making positive 
marketing of recycled materials easier 

 

 
 
 

CONS 

 
•conflicts between site operations and 

space demands for materials and 
machinery  

• higher machinery operating costs per 
tonne of CDW 

• more local noise and dust nuisance 
• less flexibility about where/when 

recycled materials can be used 
• construction may be delayed 

 
 

• proper control of demolition process essential 
(to avoid arrival of unknown quality materials) 
• higher materials handling and transport costs 

• higher machinery capital costs 
• fixed costs of recycling the site (land etc) 

 

Figure 1. Advantages and disadvantages of on-site and off-site mineral CDW processing - adapted from (Symonds, in association with ARGUS, COWI and 

PRC Bouwcentrum, February 1999) 

Sorting of mineral waste 
Sorting on-site can be performed:  

- for removing iron and other metals using magnetic separators;  

- for separation and removal of light fractions (such as polystyrene, wood, plastic, paper etc.) using air 

blowers.  

Crushing 
The crushing can be performed with impact crushers or compression crushers (i.e. mobile jaw or cone crushers); 

this equipment can be used to reduce the size of mineral granulated waste, up to sizes suitable for processing 

with secondary crushers or for direct use for the crushing of coarse aggregates (Figure 2).  

The crushers can be equipped with wheels or tracks. The crushers on tracks have the advantage to be able to 

move on-site as close as possible to the mineral CDW stockpile while the crushers on wheels are cheaper and 

lighter (RE 4, 2017). 

Impact crushers smash the material/waste by collision with a fast-rotating cylinder equipped with steel 

bars against a cylindrical wall (impact plates). This type of crusher can process all types of mineral CDWs 

except very hard stones. Grain size of the output material can be controlled by the gap between the 

cylindrical wall (impact plates) and steel bars (RE 4, 2017).  

Cone crushers compress the feed material between a stationary piece of steel (bowl liner) and an internal 

moving piece of steel (mantle) which gyrates in an eccentric motion; the final product size is determined 

by the size of opening between these two pieces of steel. This type of crusher can process hard materials 

below 160 mm and the final particle distribution of the output material is between 0/12 mm to 0/60 mm 

(RE 4, 2017). 

Jaw crushers may process very hard materials as well as large blocks. This type of crusher compresses the 

feed material between two plates (one fixed and one mobile). The gap between the fixed and impact 

plates can be modified therefore controlling the grain size of the output material. Jaw crushers produce 

a wide range of particle sizes therefore a screening is necessary to obtain recycled aggregates with a 
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required particle size distribution. Jaw crushers are not recommended for CDWs which contain asphalt 

and gravel (RE 4, 2017). 

As an example, a mobile crushing installation consists of a hopper, which receives the rocks to be crushed and 

which allows the storage of enough material so that the loader can easily manoeuvre in the storage yard. 

Located under the hopper is a vibratory feeder, mounted on helical springs that cushion the impact of the rocks 

when they are deposited in the hopper and that has a grating with adjustable openings that allows to separate 

the fine sizes that are harmful to the jaw crusher. The feed rate is electronically controlled to achieve a 

continuous, more efficient process and to extend the life of the components. The rocks rejected by the grating 

are delivered to the jaw crusher, to be reduced in size according to the closure of the crusher. The crushed 

materials are received by a conveyor belt that removes them from the discharge of the crusher out of the plant 

(Ingenieria Beaucomp, 2021). 

 

Figure 2. Mobile crusher (source: https://pxhere.com/en/photo/1221004) 

Learn more: 

The movie (5:02 minutes) presents the operation of a mobile impact crusher used on-site to reduce the size of mineral 

CDWs. The mobile crusher is equipped with a magnetic separator for the removal of metal fragments. 

Rockster R1000S Mobile Impact Crusher / CDR / Mobiler Prallbrecher / Bauschutt / Recycling 

https://www.youtube.com/watch?v=cjYNkoON0xI 

 

Screening 
The screening of crushed mineral CDWs is applied to obtain a narrow size range of the end-product. The 

operation is applied to crushed concrete and broken bricks processed for recycling, as well as for aggregates or 

soil size sorting.  

Types of screening equipment used for classification of granular (crushed) mineral waste are mobile drums 

screens and flat screens.  

In a mobile drum screen (“rotary trommel screen”) the material is fed in a feed hopper and moves in the interior 

of a cylinder made of grid/sifting mesh. The rotation of the inclined drum determines the movement of the 

material along the length of the screen; the fraction with sizes smaller than the sieve openings are collected by 

a conveyor belt and the larger fraction moves along the drum and are collected by a second conveyor belt or 

directly discharged on soil in a stockpile or in a large container.  

The mobile flat (linear) screens can have one or more screens (with different size opening) installed in a screen 

box which is inclined and vibrates. 

https://pxhere.com/en/photo/1221004
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Learn more:  

The following movie (3:09 minutes) presents the operation of a mobile drum screen used for the screening of granular 

material. 

McCloskey 621R Topsoil 

https://www.youtube.com/watch?v=GyY66FDHmPs  

In the following movie (2:24 min) is presented an equipment which can be used for the processing of a large range of 

granular materials (including mineral CDWs). 

Powerscreen Warrior 2100 Screen 

https://www.youtube.com/watch?v=5oNFAq7J-tU  

 

The following three technical levels are generally used for mineral CDW management (Pacheco-Torgal, et al., 

2013): 

Level 1- the main equipment consists of a mobile crusher and a screening equipment; 

Level 2 - level 1 plus metal collector and more complex screening equipment;  

Level 3 - level 2 plus hand-sorting, washing plant and appliances for waste streams, other than aggregates such 

as wood. 

 

In most of the cases the technical level of mineral CDW processing on-site is of Level 1 or Level 2. Level 3 

technology is mainly applied in off-site stationary processing plants.  

 

A treatment line for mineral CDW (concrete, tiles, ceramic, bricks, and mixtures of these materials) in a 

stationary plant (Figure 3), can consists of the following operations (Symonds, in association with ARGUS, COWI 

and PRC Bouwcentrum, February 1999) (Barbudo, et al., 2018): 

A. Pre-Treatment – aims to decrease the volume of large elements; it can be performed with a demolishing 

or vibrating hammer. 

B. Preliminary treatment  

1. pre-screening (sieving) applied to remove the fine fraction; 

2. coarse fraction goes to the crusher; 

3. resulted crushed material is submitted to magnetic separation to remove ferrous metals; 

4. resulted material is classified (screened) in various fractions (according to demand);  

5. removal of light materials (plastic, paper or adhered fines) can be done with a blower or hydraulic 

washer. 

C. Secondary treatment 

To obtain various well graded fractions of recycled aggregates a supplementary comminution operation 

can be performed.  
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Figure 3. Main operations in a mineral CDW processing plant 

 

Learn more: 

The movie (3:13 min) presents an off-site recycling plant for mineral CDWs. The main equipment and operations (crushing, 

magnetic separation, screening, washing and light materials separation) are presented in the movie. The water used for 

the aggregate cleaning and light materials separation is treated in a thickener tank. The water is mixed with a flocculant 

polymer which forces the fine particles to settle at the bottom of the tank and the clean water (separated at the surface) 

overflows a weir and is re-used in the plant (90% or water is re-used). 

250TPH CDW Recycling Wet Processing Plant in Norway  

https://www.youtube.com/watch?v=Ep78GUvtXUk 

 

There is a high potential for re-use and recycling of processed mineral CDWs. The recycled aggregates resulted 

from the processing (crushing and screening) of mineral non-hazardous CDWs can be used in landscaping, road 

construction (pavements, unbound sub-base and base layers, hydraulically bound layers) as well as for the 

manufacture of cement, cementitious mortars and concrete (Silva, et al., 2014). 

Another CDW waste (mineral, non-inert) that can be re-used or recycled consists of gypsum-based materials.  

Plasterboard (also called drywall) is a durable product, therefore not damaged panels/boards, can easily be 

reinstalled (reused) (Gálvez-Martos, et al., 2018). Also, this product can incorporate up to 100% of secondary 

raw materials such as FGD gypsum (resulted as a sub-product in flue gas desulfurization process) or gypsum 

reclaimed by the processing of plasterboard waste.  

The processing of plasterboard waste can produce gypsum of high quality, which can be reused in new 

plasterboard manufacture as well as raw material for cement manufacture or for soil improvement in 

agriculture (Gálvez-Martos, et al., 2018).  
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Learn more: 

The movie (1:39 min) presents the equipment used for the processing of waste containing gypsum (plasterboard/ drywall/ 

wallboard). The main operations applied for plasterboard processing are comminution, separation of cardboard from 

gypsum core of the panel and removal of the light fraction (cardboard) by pneumatic separation or/and screening. 

Gypsum Wallboard Recycling with Turbo Separator 

https://www.youtube.com/watch?v=-2KLxm30eXo 

 

14.2.2. QUALITY REQUIREMENTS AND PROCEDURES 

Quality requirements for mineral CDW for re-use 

The re-use of any offcuts that do arise during the construction when using off-site fabricated and standardised 

building elements can help to prevent waste. Also, if some materials are in excess upon the completion of 

construction activities, instead being considered waste it could be used in another construction site in the 

proximity of the first one (to avoid the supplementary costs and environmental impact of transport). In general, 

these building materials (existing in excess) fulfil the quality requirements for their designated use (Deloitte, 

2017a).  

For the construction materials/products reclaimed from demolition operation, their quality is difficult to be 

assessed and quantify. To mitigate risk, it might be better to limit the re-use of structural elements. (Deloitte, 

2017a) 

According to Brick Development Association (BDA) (Brick Development Association, 2014) re-used bricks [in 

new constructions] “are required to be tested and specified to confirm they are suitable for the purpose 

intended”.  

To re-use of old bricks or those reclaimed after demolition, the mortar adhered at their surface should be 

removed. This processing can be done manually but is labour intensive. REBRICK project presents a technology 

which exploits the important potential recycling of old bricks “through automated sorting of demolition waste, 

separation of old bricks and cleaning using vibrational rasping, making each brick ready for re-use” (REBRICK, 

2021).  

Quality requirements for mineral CDW for re-use and recycling 

Article 11 from Waste Framework Directive (WFD) 2008/98/EC stipulates that “Member states shall take 

measures to promote high quality recycling and, to this end, shall set up separate collections of waste where 

technically, environmentally and economically practicable and appropriate to meet the necessary quality 

standards for the relevant recycling sectors.” 

Article 6 of the WFD 2008/98/EC stipulates the situations when certain types of waste cease to be classified as 

waste and are considered products. This “end-of-waste” status (EoW) is reached “when the waste has 

undergone a recovery operation, including recycling, and complies with specific criteria to be developed in 

accordance with the following cumulative conditions:  

a) “the substance or object is commonly used for specific purposes;  

b) a market or demand exists for such a substance or object;  

c) the substance or object fulfils the technical requirements for the specific purposes and meets the existing 

legislation and standards applicable to products; and  

d) the use of the substance or object will not lead to overall adverse environmental or human health 

impacts.” 
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The conditions for the use of construction products and the requirements on the construction product are set 

at national level (e.g. requirements in the national EoW regulations). Quality control on input material is 

addressed in the national EoW legislation (Deloitte, 2017a). 

In 2016, several EU Member States (Austria, Belgium (Flanders), France, the Netherlands and UK) had 

introduced national legislation or protocols for CDW to cease to be classified as waste (Deloitte, 2017a). 

Scottish Environment Protection Agency - SEPA stipulate that “Recycled Aggregate (RA) will normally be 
regarded as having ceased to be waste, and therefore no longer subject to waste management controls, if: 

- Through clear waste acceptance criteria, inputs are limited to the specified inert wastes and well 

controlled.  

- The aggregate is produced under Factory Production Control as required by the European standards.  

- It conforms to the requirements of the appropriate specification for the use for which it is destined.  

- It requires no further processing, including size reduction, prior to final use. 

- It is dispatched from the site for a certain use. “ 

“RA producers should comply with all the requirements of the BS-EN standard appropriate for the use for 
which the aggregate is destined. The requirements for evaluation of conformity from the relevant BS- EN 
apply in all cases.”  

SEPA Guidance for recycled aggregates from waste | WST-G-033 | version 2 |,” 2013. (SEPA, 2013) 

 

If a waste-derived aggregate (recycled aggregate) achieves EoW status, it will become a construction product 

and will be regulated by the Construction Products Regulation. If a harmonised European product standard 

exists, the characteristics’ requirements defined in Construction Products Regulation must be tested with 

common methods and the Attestation of Conformity system (“assessment and verification of constancy of 

performance”) for specific construction products must be followed (Deloitte, 2017a)  

The Assessment and Verification of Constancy of Performance (AVCP) “is a harmonized system defining how 
to assess products and control the constancy of the assessment results. This system safeguards the reliability 
and accuracy of the Declaration of Performance. 
Five different systems are in place for construction products in the Construction Products Regulation. They 
range from large-scale third-party involvement to self-declaration and monitoring by the manufacturer. The 
European Commission establishes which systems are applicable for: 

- a construction product; 

- a family of construction products; 

- an essential characteristic. 

The harmonised technical specifications (harmonised European standards and European Assessment 
Documents) include the technical details for the implementation of the AVCP system.” 
European Commission, Assessment and Verification of Constancy of Performance (AVCP). (European Commission, 2021a) 

 

The most important characteristics of the aggregates are communicated to the beneficiaries by declaring them 

in the CE conformity marking and in the Declaration of Performance which, together with the Certificate of 

Conformity, are associated with each product separately (Deloitte, 2017a). The way of using the aggregates in 

different applications, should also fulfil the requirements of national provisions, mandatory norms, regulations 

and standards (if applicable).  

For technical properties, all Member States refer to the harmonised product standards. 

Some examples or European standards relevant for this topic are:  
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- EN 12620+A1:2008 – Aggregates for concrete. This standard 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. 

- EN 13139:2002- Aggregates for mortar. This European Standard specifies the properties of aggregates 

and filler aggregates obtained by processing natural, manufactured or recycled materials and mixtures of 

these aggregates for use in mortar. 

- EN 13055:2016- Lightweight aggregates. This European Standard specifies the properties of Lightweight 

Aggregates and fillers derived thereof obtained by processing natural or manufactured materials and 

mixtures of these aggregates for concrete, mortar and grout, bituminous mixtures and surface 

treatments and for unbound and hydraulically bound applications in construction works. 

- EN 13242:2002+A1:2007 - Aggregates for unbound and hydraulically bound materials for use in civil 

engineering work and road construction 

- EN 13383-1:2002/AC:2004   -Armourstone - Part 1: Specification  

- EN 13450:2002 - Aggregates for railway ballast 

- EN 13369:2018 - Common rules for precast concrete products.  

The Technical Body of the European Committee for Standardization CEN/TC 154 (CEN/TC 154, 2021), published 

in 2020 the standard CEN/TS 17438:2020, Source materials considered in the development of the Aggregate 

standards of TC 154. This document informs users about the source materials that have been considered in the 

development of the aggregate standards: EN 12620, EN 13043, EN 13139, EN 13242, EN 13383-1, EN 13450, EN 

13055. Only source materials with a history of use in one or more member states are included in this document. 

It also specifies source material with a history of use for the scope of only one specific aggregate standard. 

National standards or regulations referring to CDWs are also in force in most of the Member States. More 

information regarding the relevant national legislation in France, Greece, Italy, Spain, Portugal and Romania are 

available in Module 1.  

Given the important influence on the properties of recycled aggregates (RA) of the composition of mineral 

CDWs processed to obtain them, the following classification is presented in scientific literature (Silva, et al., 

2014) (Giorgi, et al., 2018):  

1. Recycled Concrete Aggregates – RCA (Figure 4) with a large concrete content, results from the 

processing (crushing and screening) of concrete waste, which represents an important component of mineral 

CDWs. Concrete waste can result during the rehabilitation/demolition of buildings or concrete roads (Figure 5) 

or other construction and demolition activities.  

 

 
Figure 4. Recycled concrete aggregate (10-20 mm) 
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Figure 5. Concrete waste resulted during the rehabilitation of a concrete highway 

(credit: Radu Gavrilescu) 

2. Recycled Masonry Aggregates – RMA (with a large bricks and mortar content) results by the processing 

(crushing and screening) of masonry rubble. Masonry rubble is defined as a mixture of bricks, cement mortar 

and plaster (Figure 6). This type of waste can include also tiles, blast-furnace slag bricks and blocks, sand-lime 

bricks, lightweight concrete blocks as well as mortar rendering (Silva, et al., 2014).  

 
 

Figure 6. Masonry rubble (source: https://pxhere.com/en/photo/1145695) 

 

3. Mixed Recycled Aggregates - MRA (Figure 7) - is composed of crushed and graded concrete and 

masonry wastes. MRA may also contain several other common CDW materials such as masonry-based materials 

(ceramic, light-weight concrete) (Silva, et al., 2014). 

https://pxhere.com/en/photo/1145695
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Figure 7. Mixed recycled concrete aggregate (10-20 mm) 

(source: https://commons.wikimedia.org/wiki/File:Sheehan_recycled_10-20mm_aggregate_(7590397672).jpg) 

Special attention should be paid to the impurities which can be found in recycled aggregates (RA) obtained by 

the processing of mineral CDWs, especially those resulting from the demolition of existing structures. The 

presence in RA of impurities such as glass, gypsum, plastic, rubber, metals, asphalt, soil or wood, could severely 

degrade the strength of the concrete made with this type of RA (Silva, et al., 2014).  

The standard EN 12620+A1:2008, stipulates the amount of component materials in coarse recycled aggregates 

(RA), which should be assessed in accordance with the method presented in prEN 933-11 (Tests for geometrical 

properties of aggregates - Part 11: Classification test for the constituents of coarse recycled aggregate). For 

example, the category Rc90 should contain an amount of recycled concrete aggregate (RCA) greater or equal 

to 90%. The standard defines five categories of RA with a specified amount of RCA content (Rc90; Rc80; Rc70; Rc50; 

Rcdeclared). Likewise, the categories Rb includes various amounts of aggregates obtained by the processing of 

CDWs containing clay-based products (bricks, tiles), sand-lime bricks, lightweight concrete blocks.  

The standard EN 206+A1, Concrete - Specification, performance, production and conformity, presents in Annex 

E3 “Recommendation for the use of coarse recycled aggregates”. The recycled aggregates, as defined in EN 

12620+A1:2008, are grouped in two types A and B. Type A aggregates results by the processing of concrete 

waste from a known source which contains a limited quantity of impurities (such as glass, light materials, asphalt 

etc.). Type A recycled aggregates may be used in exposure classes to which the original concrete was designed 

with a maximum percentage of replacement of 30%. Type B recycled aggregates should not be used in concrete 

with compressive strength classes greater than C30/37. 

https://commons.wikimedia.org/wiki/File:Sheehan_recycled_10-20mm_aggregate_(7590397672).jpg
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14.3. Practical Approach. Case studies  

Asbestos Hazard in demolition  

Watch the next videos.  

Asbestos hazards in renovations, restorations, and 

demolition  

https://www.youtube.com/watch?v=PQd_UDBp8nA  

Homes built prior to 1990 can contain an invisible 

hazard: asbestos. This video walks you through an older 

home, identifying the most common places asbestos is 

found and highlighting the importance of proper testing 

and removal. 

 

Removing an Asbestos Roof is More Complicated Than 

You Think. 

https://www.youtube.com/watch?v=1rd1xB3J42E 

If you carry out repair, renovation or maintenance 

works in older buildings read the information in this 

LEAFLET to find out more about asbestos containing 

materials used in constructions. 

 

 

Asbestos Demolition on Natalen Street https://youtu.be/KLOU_pddbc8  

 

Demolition of house delayed over asbestos concerns https://www.youtube.com/watch?v=ei3SSgBnWpI  

 

You can find here a history of UK asbestos use https://www.youtube.com/watch?v=C8Lq6191oDc&t=11s  

 

Answer to the following questions: 

1. Which is the most frequent construction/demolition waste that contain asbestos in your 

region/country? 

2. How asbestos could affect the human health? 

 

14.4. Evaluation 

Q/A – 10 questions of Multiple Choices 

 

1) Which are the main components of the mineral construction and demolition wastes? 

A. Concrete, bricks, tiles, ceramic debris  

B. Wood 

C. Plastic 

 

2) Which are the main operations applied for the processing of non-hazardous mineral waste? 

A. Vitrification  

B. Crushing & screening  

C. Solidification/stabilization 

 

https://www.youtube.com/watch?v=PQd_UDBp8nA
https://www.youtube.com/watch?v=1rd1xB3J42E
about:blank
https://youtu.be/KLOU_pddbc8
https://www.youtube.com/watch?v=ei3SSgBnWpI
https://www.youtube.com/watch?v=C8Lq6191oDc&t=11s
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3) The main advantages of processing mineral CDs on-site are : 

A. Supplementary space occupied by the machinery and processed CDWs stockpiles 

B. Lower materials handling and transport cost  

C. Lower machinery capital cost 

 

4) Crushing of very hard mineral CDWs can be performed with : 

A. Jaw crusher 

B. Impact crusher 

C. Cone crusher  

5) Sorting on site of the mineral CDWs is performed to: 

A. To decrease the size of waste materials 

B. Remove metallic impurities 

C. Remove light fraction (plastic, wood, paper, etc) 

 

6) Recycled aggregates resulted by the processing of mineral CDWs can be valorised in: 

A. Manufacture of bituminous mixtures 

B. Manufacture of concrete 

C. Sub-base layers for roads 

 

7) In order use the recycled aggregates (RA) obtained by the processing of mineral CDWs in road 

construction RA should : 

A. Meet the requirements of harmonised European Standards and specific national regulation and 

procedures 

B. Have a specified chemical composition 

C. Be processed on-site 

 

8) Gypsum waste from plasterboard (drywalls): 

A. Can be processed by crushing and sorting and recycled to manufacture new plasterboards 

B. Can generate smelly toxic gas if stored together with organic waste 

C. If is found as impurity in recycled aggregates used for the manufacture of concrete could severely 

degrade the strength of the concrete 
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15.Selective demolition and Recycling Plan: Costs and benefits. 
Learning Outcomes 

 

General Description: Acquiring knowledge of all types of demolition with a focus on the benefits and challenges  of 

Selective Demolition compared to Conventional Demolition. Participants will learn to make a preliminary  building 

appraisal and a basic demolition planning process, estimate benefits and costs of a selective demolition project  and 

scaling factors and learn how to apply the Life cycle assessment methodology as the ideal method for estimating and 

countifying selective demolition benefits 

Upon successful completion of the Unit, the learner should: 

 

Knowledge 

Good knowledge of all types of demolition and their objectives and characteristics 

Good Knowledge of the benefits and challenges  of Selective demolition compared to conventional 

demolition 

Good Knowledge of the Selective  Demolition Planning Process  

Good Knowledge of a Selective Demolition Cost  breakdown 

Good Knowledge of the re-use, Recycling and Recovery strategies and the benefits of re-using C&DW 

materials 

 
Good Knowledge of the Life cycle assessment methodology as the ideal method for estimating and 

countifying selective demolition benefits 

 

Skills 

Ability to assess selective demolition versus conventional demolition 

Ability to estimate benefits and costs of a selective demolition project  scaling factors  

Ability to carry out a preliminary  building appraisal and a basic demolition planning process 

Ability to make a preliminary cost analysis for a selective demolition project 

Ability to understand the Re-use, Recycling and Recovery strategies in the framework of a 

demolition project 

Ability to apply a Life cycle assessment methodology as the ideal method for estimating and 

countifying selective demolition benefits 

Competences 

Improve the technical expertise and organizational skills  and Implement multi-criteria decision-

making ability for selective demolition projects 

Make a preliminary assessment of  the challenges and benefits of a demolition project 

Appraise and Prepare a basic Plan for the selective demolition of a building  

 Make a preliminary cost analysis for a demolition project 

 
Apply a Life cycle assessment methodology as the ideal method for estimating and countifying 

selective demolition benefits 



 
 

151 
 

15.1.  Introduction / General description 

This Unit will introduce Selective demolition ( deconstruction)  as an innovative technique that can be adopted 

and incorporated into strategies that aim to achieve sustainability in construction and reduce the waste 

generated.   Trainees will acquire  knowledge of the benefits  and challenges of selective demolition compared 

to conventional one and  familiarize with its drivers and barriers.  They will also get acquainted with a detailed 

analysis of the Selective demolition planning process, the cost breakdown of a demolition project  and a detailed  

description of the environmental and economic impacts of recycling C&DWaste.  In particular, the Life cycle 

assessment methodology will be analyzed as the ideal method for estimating and countifying selective 

demolition benefits, in order to define whether the method will be the one chosen. 

15.2. Theoretical Part 

15.2.1. INTRODUCTION TO DEMOLITION AND SELECTIVE DEMOLITION 

Influence factors and Demolition Criteria 
Although the optimal solution for the environment is to salvage all materials, this is not the optimal economic 

solution for most starting deconstructions. The optimal economic solution results from many factors. Each of 

these factors changes based on location, building types, and regional markets. The overall economic situation 

plays a key role in implementation. The economics of the region, economics of the people in the region, and 

the economics of businesses are all contributing factors. Following money, the influences most often heard by 

business are regulations, mandates, laws, and incentives. Without a legal or an economic push to reduce, reuse, 

and recycle, the effort is often ignored. 

Before selecting any type of demolition technique, the demolition contractor needs to consider a set of criteria 

and assess their relevance to the demolition work to be undertaken in order to arrive at the most appropriate 

demolition technique. Many factors have to be considered in selecting the best techniques for the demolition 

work, and require the demolition engineers to have multicriteria decision-making (MCDM) ability. Multi-

criteria analysis is one of the most common decision-support methodologies for the selection of demolition 

techniques and CDW management methods. However, criteria that may be important on a particular 

demolition project may not necessarily be so on another project. In practice, the decision arises from the 

experience, skills and knowledge of the demolition engineer.  

To this effect, Abdullah and Anumba (2002) developed a multi-criteria decision-support system by using the 

analytic hierarchy process for the selection of the most appropriate demolition technique According to Abdullah 

and Anumba (2002a), there are six main criteria and several sub criteria, which affect the choice of demolition 

techniques. The main criteria are: 

- structural characteristics 
- site conditions, 
- demolition cost,  
- past experience,  
- time, and  
- potential for reuse and recycling.  

 

The selection of the most appropriate demolition technique for any project will be subject to a unique 

combination of criteria.  However, the decision-makers have to keep in mind that health and safety is the 

overriding concern in the selection process.  

Demolition Techniques 
Three main demolition techniques  that are used in building demolition, are: 
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1. Conventional/mechanical demolition, in which the building is converted into waste; It is also cited as 
traditional 

2. Complete selective demolition also called deconstruction, in which construction steps are reversed so 
as to recover as many materials as possible; or 

3. Partial selective demolition, which is a combination of the other two  above types (Kourmpanis et al., 
2008). 

 

Conventional/Mechanical demolition  
Conventional demolition, involves deliberately pulling down the building with powerful equipment such as 

hydraulic excavators and bulldozers, leading to destruction of the building in fairly quick time. Conventional  

demolition normally results in a pile of mixed debris on site, which is likely to be sent to landfill due to its lack 

of separation and contamination. As a result, material reuse and recycling is not likely to occur. Conventional 

demolition suits the situation of redevelopment projects with tight time and budget constraints. Most 

demolition activities have minimal labour involvement with relatively short project durations. Low labour 

involvement is important as labour costs in most European countries are high. Nonetheless, heavy employment 

of mechanical equipment leads to high plant costs for demolition projects. Larger landfill costs and low or zero 

benefits from building material reuse and recycling also contribute to the costs profile for conventional 

demolition 

 

Conventional Demolition of a building in progress 

Complete Selective demolition - Deconstruction  
Complete Selective demolition is also known as “construction in reverse” or “deconstruction”, as it is a real 

process of deconstruction of the activity that has led to the realization of the building. It consists consists in a 

sequence of demolition activities to allow the separation and sorting of building components and valuable 

building materials such as metals, windows, doors, tiles, bricks, plasterboards, and so on (EU Construction & 

Demolition Waste management Protocol, 2016) 

However, at present, limited knowledge is known of how to implement deconstruction and  what it costs, and 

available markets hinder its growth. Some problems are logistical. Deconstruction requires that materials be 

handled carefully, manipulated (e.g., denailed), separated, and stored. Many redevelopment sites do not have 
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enough extra space to accommodate these activities. The additional workers and time required also make 

deconstruction appear more costly than conventional demolition, particularly if longer term offsetting revenues 

from recycling materials are not considered 

The practice of selective demolition facilitates the recycling of building materials that can be stripped and 

removed from the structure, before the demolition work is executed. The goal is to 

● facilitate recovery of construction and demolition (C&D) materials for beneficial reuse/recycling 

● minimize the burden on municipal landfills and public filling areas by reducing overall waste generation, 
and thus, benefit the environment  

On an analysis on the composition of waste from various industrial or commercial demolition projects, it was 

found that more than 90% of them are reusable and less than 10% should be sent to landfills (Franklin 

Associates, 1998) 

Most of the recovered materials may be sold or recycled depending on the circumstances of the job and the 

market value of the products to be recycled, allowing savings from waste disposal and landfilling charges and 

reducing demolition project costs. In technical terms, selective demolition or deconstruction is generally 

classified into two categories: demolition of structural elements and deconstruction of non-structural elements 

(also known as soft-stripping).  

The main aims of this type of demolition are obtaining mono-material fractions suitable for the treatment in 

special recycling facilities, that allow the exploitation of waste as secondary raw materials; concretely increasing 

the level of recyclability of the waste generated on the demolition site whatever it is the original configuration 

of the building; maximizing the quality of the material obtainable from recycling.  

 

Deconstruction material cycle 

In the selective demolition process contractors should consider reuse of materials such as bricks, roof tiles, 

timber, and fixtures and fittings, when using this technique. This technique can be used, for example, as part of 

renovation or modification work and to prepare the way for deliberate collapse. The elements to be removed 

should be identified, and the effects of removal on the remaining structure should be fully understood and 

included in the method statement, with the elements to be removed marked on-site. If instability of any of the 

remainder might result in a risk to personnel on the site or to other people nearby, sections of the structure 

should not be removed. The deconstruction can be done by hand, machines, bursting, or hot cutting. 
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IMPORTANT NOTE : Without the implementation of selective demolition, all types of demolished materials 
will be mixed together. As a good practice, they should be sorted on-site and be separated into different 
groups including broken concrete, rock, bricks, rubbles, asphalt, soft inert material and non-inert waste. 
Sorted materials should be delivered to the recycling facilities as far as possible. 

 

Partial Selective demolition technique  
In general, partial selective demolition is a combination, in practical terms, of conventional demolition and 

deconstruction. Deconstruction is, on the one hand, more environmentally friendly than conventional 

demolition in terms of reusable and recyclable material potential, but partial selective demolition attracts less 

cost and improves speed. In this case, partial demolition can be regarded as a compromise technique between 

high and low demolition cost, high and low economic benefit on secondary building materials, as well as high 

and low environmental impacts from a particular building demolition project.  

 

16.Selective demolition versus conventional demolition: Benefits and 

Challenges 

Deconstruction Versus conventional demolition  
Deconstruction of buildings has several benefits  over conventional demolition that are:  

(i) increased diversion rate of Construction and Demolition Wastes (CDW) from landfill (Gálvez-
Martosa et al., 2018), and consequent land use preservation;  

(ii) valorisation of waste as secondary raw materials consequently reducing the need of primary raw 
materials; 

(iii)  enhanced environmental protection both at local and global scale (Kibert et al., 2001) by reducing 
waste landfilling and the use of new materials;  

(iv) reduction in overall demolition costs through landfill charge savings and revenues from the sale of 
secondary raw materials (Coelho and de Brito, 2011). 

All these aspects lead to the perception of selective demolition as absolutely essential for a sustainable built 

environment. 

Deconstruction Benefits 
1. Environmental benefits 

Deconstruction provides the following environmental benefits: 

I. Reducing the CDW stream, saving landfill space. 
II. Saving natural resources that would otherwise be used, reducing the need for, and environmental 

impacts of, mining and timber-cutting. 
III. Saving energy by reusing and recycling materials. 
IV. Reducing job site pollution from dust, airborne lead and asbestos. 

2. Social Benefits. 

Deconstruction provides the following social benefits: 

I. Creates jobs because it requires more labor. Deconstruction is a labor-intensive process, involving a 
significant amount of work, removing materials that can be salvaged, taking apart buildings, and 
preparing, sorting, and hauling the salvaged materials. 
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II. Deconstruction's basic skills are easily learned, enabling unskilled and low-skilled workers to receive on-
the-job training. Training in this process provides new employment opportunities for a minimally skilled 
work force. 

III. small businesses could be created to handle the salvaged material that would enable businesses to link 
a deconstruction project to economic development and job training efforts. 

 

3. Economic benefits 

Economic data varies considerably between EU regions since local conditions strongly influence labour costs, 

tipping fees and/or market prices for recovered materials. 

However, financial benefits can be generated through enabling dismantled building materials to become 

secondary products.  However, in practice, deconstruction is perceived to be more expensive, difficult to apply 

across the unique characteristics of buildings, and more complex in terms of stakeholders' decisions and 

planning efforts.  This overcost is directly linked to the increase of duration of the demolition process, the 

increase of operations to be made in order to make a sorting of different materials, and also the increase of 

workforce needed.  

Drivers and barriers for selective demolition 

There are various boundary conditions, often case specific, affecting selective demolition. Economic factors are 

the most important, both promoting and hampering the use of selective demolition. Selective demolition 

results in materials with a higher value. For example, instead of a mixed stony fraction, a pure high-grade 

concrete fraction can be recovered. Furthermore, the amount of rejects for landfilling can be minimized. On the 

other hand, a more selective demolition process is more expensive; it is more labour intensive and more time 

consuming. The selectivity of the demolition process is determined by this economic trade-off. Policy action 

can shift this economic trade-off, for example through taxes or legal boundaries such as landfill bans. 

Other common factors affecting selective demolition are time availability; space, especially in an urban 

environment; structural safety in the dismantling or the safety of the demolition work. Examples of factors are 

shown on the table below. In future, complex construction products or structures will make selective demolition 

more difficult or impossible – sandwich constructions with integrated insulation materials are almost impossible 

to separate into different material categories. On the other hand, in future buildings might be constructed to 

be easy to disassemble. 

   

Aspect/characteristics  
 

Drivers/benefits  
 

Barriers/challenges  
 

Legislation  
 

Selective demolition is 
mandatory in many member 
states.  
Mandatory decontamination of 

the construction – removal of 

hazardous materials.  

No demand for selective demolition in some EU 
Member States.  
Safety requirements in selective demolition are 

more demanding.  

Market/economics  
 

Higher value for pure C&DW 
fractions.  
Treatment costs are lower 
following selective demolition.  
Creation of more jobs.  
If a market for material 

recovery can be identified and 

Selective demolition prolongs demolition time 
and requires more labour.  
CDW landfill fees are usually low (which usually 

favours traditional demolition practices 
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connected prior to demolition, 

environmental success can 

accompany financial success.  

Quality  
 

Use of efficient selective 
dismantling enables the 
separation of unwanted 
fractions from recyclable 
C&DW and improves quality.  
 

Potential presence of hazardous materials.  
Lack of traceability – limited information on the 
origin and quality of waste materials. building 
components have not been designed for 
disassembly; tools for deconstructing existing 
buildings often do not exist;  

Local conditions  
 

 Low cost of landfill and virgin materials. 
Neightborhood-creation of noise pollution and 
dust, lack of space. 

Typology  
 

Access to BIM data in new 
buildings.  
Design for disassembly.  

Complex buildings increase costs of selective 
demolition and material separation. Some 
construction materials, sandwich elements are 
not possible to separate economically. 
Old buildings are not designed to be 
deconstructed, from building to components or 
disassembled from components to material 
easily.  

Technological development  
 

New techniques for material 
recognition.  
Use of robots for demolition 
work.  
New recycling technologies for 

high-grade material fractions.  

Material identification not yet available in older 
buildings.  
 

Actors Education on the circular 
economy at different levels in 
universities.  
 

Several stakeholders involved in the value chain; 
challenge with communication.  

 

16.1. CASE STUDY for automated selective demolition and recycling: TECOREP  

The Taisei Corp. has introduced a safe and environment friendly demolition system for ultra-high rise buildings 

that is considered by many as a turning point in the industry. Places that cannot use conventional demolition 

technics such as blasting to bring down buildings, will be able to use the demolition method called the ‘Taisei 

Ecological Reproduction System’, or simply known as ‘Tecorep’. The TECOREP demolition system was developed 

with the implementation of three concepts: “Consideration for environment”, “Safety”, and “Conversion of 

energy”.  

Overview of the TECOREP System  

The TECOREP system(Taisei ECOlogical REProduction system) is a brand new demolition method composed of 

three main concepts: environmentally-friendliness, safe demolition from the top floor, and conversion of 

energy. (see Figure 2) 
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Figure 2. TECOREP system (Source: Taisei Corporation) 

The first concept, “environmentally-friendliness,” improves upon issues related to the neighbouring 

environment – such as noise or dust caused by the demolition work – by enclosing the entire demolition site. 

The structural frame of the existing building is used to build a roof above the top floor to enclose the space. 

Because it is unnecessary to construct a new frame for the roof, the amount of material needed to enclose the 

space is reduced. Conducting demolition work using the TECOREP system ensures high noise barrier 

performance because the work is completed within an enclosed space. When the level of noise caused by the 

system is compared to conventional demolition methods – in which the top roof is open – the former achieves 

noise reductions of about 20dB. (see Figure 3). 

 

 

 

 

 

 

 

 

Figure 3. Noise Level Simulation ( Source: Taisei Corporation)  
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Dust dispersion can be greatly reduced by using the TECOREP system. Compared to conventional methods, this 

system generally inhibits about 90% of dust occurring during demolition. (see Figure 4) 

 

 

 

 

 

 

 

 Figure 4. Dust 

dispersion simulation (Source: Taisei Corporation) 

The 2nd concept, “safe demolition from the top floor,” is achieved through the development of a new 

demolition method. The enclosed rooftop “capping” is lowered after demolition work is completed on single- 

(or multi-) floor segments. This method avoids the need for scaffolding at dangerous altitudes. In this system, 

part of top floor structure of the existing building is reused to create a “capping” mechanism. Safety is confirmed 

by the allowable stress design method. In order to ensure the sufficient structural strength and stiffness, some 

reinforcing elements are designed as the occasion demands. Next, suspended protective scaffoldings are set up 

as surrounding walls. Ceiling traveling cranes and “telpher” cranes are set up in the capping for horizontal and 

vertical transportation respectively. The layout of these cranes is determined considering the demolition 

procedure. Temporary steel columns to uphold the capping and the hydraulic jacks for the jack-down procedure 

are set up at the perimeter zone of the enclosed space. The hydraulic jacks are installed on each of the 

temporary columns, and all of the jacks are linked to each other for increased control. The control room is 

located at the top roof; operators control each hydraulic jack and measure displacement and strain of each 

element indirectly. After building up the capping, the second top-floor structure is demolished. As the last step 

to complete this system, the load of the capping is shifted from the existing columns to the temporary columns 

in a phased manner. Especially at higher levels of the building, the height can be different compared to the 

standard floor. Primary jack-down is carried out and adjusted for the height of the capped section. 

Subsequently, the existing floors covered by this system are demolished, and the jack-down process is 

performed. The jack-down process is repeated until protective scaffoldings reach the ground. The demolition 

work is completed after removing scaffoldings or cranes. (see Figure 5) 

 

Figure 5. Demolition procedure by TECOREP system (Source: Taisei Corporation) 
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The last concept, “conversion of energy,” is achieved by developing a new electrical generating system. It is 

necessary for this demolition method, because taller buildings can produce larger amounts of power. The 

energy is produced when lowering the disassembled material from the top floors to the ground. It is similar to 

a bicycle chain that generates light while pedalling, and has proved possible to produce 100kW of electricity per 

hour when a batch of 5t of components is lowered from 100m. 

Lessons Leaned  

Reducing cost 

The greatest result of this constant development is the cost decrease. Tecorep at first aimed to conduct the 

disassembling with the building roof intact supported jacks in the construction columns. The present system 

introduces new and light roofing for the entire building, which reduces the pressure from the top, making it 

possible to substitute the jacks for clips connecting the roofing to the construction columns and floor base. 

The new equipment is simpler, faster to install, safer and allows a significant initial cost reduction, and was used 

on petro company JX Building close to Tokyo Station between 2016 and 2017. “The cost was reduced by 50%. 

The temporary jacks for big columns gave way to a system of clips connecting the new lighter roof, and the 

building permanent structure. The equipment is cheaper and easier to put in practice,” says Mr. Ichihara. For 

the next stage, the Tecorep project team is studying ways to install the clips only in the construction main points, 

and not in the entire building as they were used in the previous work, where it is estimated the cost will reduce 

by a 20%.  

Safety 

Making the roof lighter also helps to decrease the risk of accidents related to earthquake which are a very 

common occurrence in Japan. With a lighter roof, the building structure gains resistance making the working 

place and surrounding areas safer for workers and pedestrians. However, the latest development does not 

mean that the latest version is the best, as it has merely added to the range of services offered by Taisei. Older 

technology might be more suitable depending on different factors, such as the building design and construction 

area, which needs to be taken into account in a country where an earthquake might present a different cost 

benefit scenario when presented with new ideas and equipment. 

For tall buildings in big cities 

According to Mr. Ichihara, Tecorep System is financially viable for a building with more than 20 floors. For 

constructions with 10 floors, he believes the cost ends up 15% higher than conventional demolitions method, 

with the disassembly of more than 30 floors being marginally cheaper. “We have to prepare a new light roof 

for the entire building. This cost is divided by the floors we have to dissemble. The more we use the equipment 

in the same building, the cheaper it comes,” he says. The cost must also include the risk of an accident caused 

by any residue that might fall from a 30th floor building for instance. 

16.2. Practical Approach 

Japan's Silent, Dust-Free Building Demolition System Uses the Building's Weight to Generate Electricity Video : 

https://www.core77.com/posts/55976/Japans-Silent-Dust-Free-Building-Demolition-System-Uses-the-

Buildings-Weight-to-Generate-Electricity. 

https://www.core77.com/posts/55976/Japans-Silent-Dust-Free-Building-Demolition-System-Uses-the-Buildings-Weight-to-Generate-Electricity
https://www.core77.com/posts/55976/Japans-Silent-Dust-Free-Building-Demolition-System-Uses-the-Buildings-Weight-to-Generate-Electricity
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17.Selective demolition for buildings and structures: building assessment 

and demolition plan 

17.1. Introduction to deconstruction planning 

The dismantling/disassembly process is the last stage of a building’s lifecycle, following the stages of design and 

construction of new structures, and use and maintenance of existing ones. Considering the environmental 

aspects of the problem, the dismantling process emerges as the most vital stage of a building’s lifecycle, as it 

results in large amounts of waste that need to be treated properly and it has to comply with local  regulations  

regarding  building, environmental, labour and  CD Waste legislation. 

The European Demolition Protocol states that:  Any demolition, renovation or construction project needs to be 

well planned and managed in order to reduce environmental and health impacts while providing important cost 

benefits. 

Because of the uniqueness of every deconstruction project, the planning needs to consider specific 

characteristics of the related deconstruction processes in buildings, e.g. different use types of buildings (e.g. 

residential, commercial, industrial, municipal, or infrastructure), which might induce different project 

objectives, or different age (e.g. new, existing, or heritage), which might result in different building materials 

and hazardous material contaminations.  

Furthermore, national legal regulations regarding demolition permits, occupational health and safety, including 

impact limits, protection measures etc. have to be considered, as in every European country, there is a different 

building regulatory system encompassing the building regulations and the building control system.  

In general and based on literatures reviews and best practices that are currently being used in the demolition 

field in Europe and beyond, the Selective Demolition process for Buildings and Structures mainly comprises 

of the following stages which may slightly differ between EU Member States.   

● Building assessment,  
● Demolition Plan,  
● Pre-Demolition Preparation 
● Actual Demolition 
● Post Demolition Phase 

17.2. Building assessment 

Prior to commencement of a building assessment it is good practice to conduct a pre-building assessment by 

analysing local conditions, regulations, markets and opportunities for maximizing economies of scale. This also 

includes assessing the cost-benefit of deconstruction versus demolition 

Further, the Building assessment stage includes the study of different features of the building or structure and 

surroundings. The two types of surveying are: 

a) Building surveying 

b) Structural surveying 
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Building Survey 

 In the Building Survey, experts examine the different characteristics of a building, such as the materials, building 

usage, method of construction, condition, draining conditions, traffic conditions, building codes, and 

neighbouring communities. The  Building Surveying processes includes:  

● Types of material used in its construction 
● The existing use and, if possible, the past uses of the building prior to demolition 
● The presence of hazardous materials, matters arising from toxic chemicals, flammable or explosive 

and radioactive materials, etc. and possible presence of materials which can contribute to air 
pollution and soil contamination 

● Drainage conditions and possible problems on water pollution, flooding and erosion, especially on 
sloping sites and water receiving bodies 

● Potential dangerous areas, e.g., abnormal layouts, presence of enclosed voids, and non-ventilated 
light wells which may trap obnoxious gas at the bottom 

● Adjoining properties and site conditions, such as the existence of slope and retaining wall, wall 
supporting ground, illegal structures, bridges, underground railway and its above ground 
structures, including entrances, vent shafts, distribution substations, traction substations, 
plantrooms, overhead railway structures, surface track sections, overhead cables or guy wires, and 
other utility service connections; 

● The impact of noise, dust, vibration and traffic movements on the local community 
● Available site area to allow on-site sorting of building debris; and Street furniture such as fire 

hydrant, parking space/metres, streetlight, street sign and hawkers’ stalls which could be affected 
by the demolition project. 

Structural Survey 

In a structural survey, following process are carried out 

Record Drawings:  Prior to the Structural Survey, the existing record layout, structural framing plans and 

structural details shall be studied. The Engineer shall check the presence of unusual detailing that may cause 

abnormal structural behaviour during demolition, e.g., upward anchor of tensile reinforcement in cantilevered 

structures. If existing record plans are available, these plans shall be used as reference and preferably be 

brought along with the Structural Survey. 

Survey Items: The Structural Survey shall cover the following:  

● The structural materials used;  
● The original structural system employed in the design;  
● The method of construction;  
● Any dilapidation and degree of deterioration on any structural elements;  
● The structural conditions of adjoining structures and its shoring which may be affected by the 

proposed demolition work;  
● The presence of continuous structures that may be truncated by the demolition;  
● The structural system and structural conditions of basements, underground tanks or underground 

vaults;  
● The presence of exposed bracing or possible presence of covered bracing;  
● The nature of walls, whether it is block wall, reinforced concrete walls, load bearing walls or 

partition walls;  
● Cantilevered structures such as canopies, balconies, or other forms of architectural features; and  
● Any fixtures to the building such as signboard, sun-shading devices 
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Removal of Hazardous Material 
 

Unless the Building Survey reviews that no obvious hazardous material is present in the building, the Authorized 

Person shall cause proper sampling and testing for the hazardous materials;  

The hazardous waste classification is primarily based on the European List of Waste (Commission Decision 

2014/955/EU),  in which the listed waste types are classified as hazardous or non-hazardous .  

In addition, EU guidance for assessment of hazardous waste was published in 2018 by the Commission. 

However, these guidance documents provide general information on waste classification, and do not 

specifically focus on the classification of waste from construction and demolition. 

The hazardous waste concentration limits are the same throughout Europe, but the implementation may differ 

Special attention is required to the EU POPs regulation (No 850/2004) on persistent organic pollutants, which 

requires that wastes containing substances listed in the annex to the regulation and exceeding certain 

concentration limits need to be destroyed and not circulated in new products 

If hazardous materials, such as asbestos containing materials, petroleum contamination and radioactive 

contamination, exist in the building, further investigation and removal of such hazardous material or 

contamination by specialist shall be referenced. 

17.3. Demolition plan  

A principal objective of a Demolition Plan is to ensure that in projects where a building or structure requires 

demolition, the sequence of operations to be followed is predetermined and documented, thereby ensuring 

that an appropriately selective dismantling/demolition methodology is employed. 

Special attention should be paid to the sorting/segregation arrangements employed to separate the demolished 

structure into individual material fractions. In addition, the transportation and reception arrangements 

associated with the movement of materials to other construction sites for reuse or reprocessing should also be 

considered. 

Health and Safety procedures should be adhered to in accordance with the requirements of the relevant 

authorities in the removal of hazardous waste material during the demolition process. The procedures and 

processes for removal of hazardous waste material should be identified in the Project CDW Management Plan. 

Special or hazardous wastes should be retained in isolation from other wastes to avoid further contamination. 

Certain C&D materials are hazardous e.g. lead, tars, adhesives, sealants. Asbestos containing construction 

materials are classified as hazardous (see European Waste Catalogue Codes in Appendix 2 of these. Guidelines 

for a schedule of hazardous construction materials). If such materials are mixed with non-hazardous materials 

e.g. lead-based paint tins discarded onto a stockpile of brick and concrete, the entire quantity of material 

becomes hazardous and must be managed as hazardous waste. 

A Demolition Plan illustrates the different process involved, and they are:  

1. Demolition Plan 
o Location of the building 
o a detailed topography of the site and its surrounds together with ground level contours and 

sections of the slopes and ground supported by the building where appropriate; details of 
ground removal and/or backfilling; and 

o The distances from adjacent buildings, roads, structures and schools 
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2. A layout plan of all floors of the building to be demolished, with adequate sections, showing : 
o the occupancy usage of the floors;  
o the structural support systems;  
o principal materials of construction;  
o the condition of the building e.g. the degree of deterioration; and the relationship of the 

building to be demolished with neighbouring properties affected by the demolition, which 
include all adjoining buildings and unauthorized structures, shared staircases, party walls, 
truncating continuous frames, slopes, retaining wall, overhead cables, guy wires and 
underground utility services. 

o A plan showing the Method statements for the Demolition of the building; showing the 
sequence of Demolition and the method of Demolition to be employed including the 
restrictions on the use of any particular type of equipment; 

o A plan showing all precautionary measures for the protection of the public including hoardings, 
covered walkways, catch platforms, catch fans, scaffolding, protective screens and safety nets; 

o A health and safety plan showing all the measures for the protection of the public including 
hoardings, covered walkways, crash decks, and scaffolding protection screens 

o Construction Waste management plan including proper planning for the handling of and fate 
of streams.  This will include developing an inventory of materials and finding out what 
materials are recyclable or reusable and, if possible, arranging prior sales for salvaged and 
recyclable material 

Existing CW estimation methods have various limitations. Some methods provide rough estimates of CW 

generated—e.g. based on visual assessment, percentages of materials purchased assessed by the project 

manager, or forms of the physical layout of collected CW—that are not sufficient for informed planning of CWM 

practices.  

CW hauling tickets, also referred to as weight tickets, are generated by hauling trucks upon the removal of the 

generated CW from the site. Each waste hauling ticket provides a waste generation summary that itemizes the 

weights of CW streams diverted from the construction site and transported to either recycling facilities or 

landfills. The generated tickets, if tracked at the site level, offer the advantage of providing detailed weight 

quantities of waste generated from construction activities at different construction stages. 

The objective of  this recycling planning is the design of optimal recycling techniques for processing dismantled 

materials and building components into reusable materials 

Best CWM practices: 

Experienced CWM staff, including a contractor waste management (WM) coordinator and a WM representative 

of each subcontractor. 

Weekly meetings, involving all WM project representatives, to emphasize responsibilities of WM coordinator, 

review requirements for documenting quantities, manage transportation of waste to designated landfills, and 

track project progress in regard to the achievement of CWM goals. 

Recycling and sustainability goals discussed with any new project entity (e.g. contractor, subcontractor, 

labourer) prior to starting work, where copies of the detailed CWM plan are distributed to these entities. 

Training sessions to project entities, including suppliers, to raise awareness towards significance of CWM 

practices in minimizing CW generation and diverting such waste from landfills. 

Economic incentive programs should be offered to contractors/subcontractors for implementing CWM 

practices at the site level, whereas, penalties are charged on those not complying with site CWM-related 

policies. 

CW generation related data properly documented through maintaining all waste hauling tickets. 
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Health and Safety Measures to consider for Demolition of Buildings  

In general, the tasks of a selective demolition process will include a variety of procedures. The most important 

aspect in the development of these procedures will be the safe conduct of the work. Contractor’s procedures 

will have to make use of labour to the most controlled and safe conditions according to each EU member state 

labour legislation and rely upon mechanized means of removal wherever possible. 

Demolition is potentially hazardous to the workers involved, to the public, to adjacent property, and to the 

environment. Therefore, extraordinary measures should be taken to protect all of them from such dangers. In 

given recognition to the hazardous nature of the activities carried out in demolition, it is important to ensure 

safety measures and systems put in place to facilitate the process. 

To this end, fire and emergency plans will have to be prepared and included within the health and safety 

induction. As a matter, of course, measures shall be put in place to reduce and monitor, Dust, noise and 

vibration.  All the workforce will also have to wear full PPE. Occupational health checks have to be carried 

regularly for all demolition workers. 

In addition health of workers on site shall be properly protected in accordance with the relevant  Safety and 

Health regulations, with particular attention to the following areas: (A) Exposure to Dust; (B) Chemical Exposure; 

(C) Heat Stress and Ventilation; (D) Noise Exposure; (E) Medical and First Aid Facilities; 34 (F) Sanitation; and (G) 

Occupational Diseases. 

17.3.1. PRE-DEMOLITION PHASE 
This stage  may include the erection of security fencing, and the setting-up of welfare facilities (e.g., site office, 

washing facilities and toilet).  The next process is the decommissioning process. Decommissioning can be 

defined as a “process whereby an area is brought from its fully operational status to one where all live or charged 

systems are rendered dead or inert and reduced to the lowest possible hazard level”. The decommissioning 

activities include, for example, removal of all asbestos and chemicals (e.g., battery acids and oils), and controlled 

release of stored energy in strong springs or suspended counterweights.  

In principle considerations that have to be taken into account during this phase  are:   

● Site Preparation: Mechanics, electricians, and plumbers cut off the power, shut down HVAC systems, 
and cap open piping.  

● Safety and health in execution  
● Disposal of supplies  
● Minimum structural control  
● Means of collective protection  
● Personal Protective Equipment (PPE)  
● Temporary structures allowance (e.g. scaffolding) 

17.3.2. ACTUAL SELECTIVE DEMOLITION/ EXECUTION 
During this stage the dismantling phase begins. The process is soft stripping. The soft stripping is the removal 

of non-structural items such as fixtures and fittings, windows, doors, frames, suspended ceilings, and partitions. 

Some of the products from the soft stripping process can be reused and recycled. Materials, such as wood from 

windows or door panels, can be reused as building lumber, landscape mulch, pulp chip, and fuel. The bricks can 

be cleaned and reused, but this is rarely done. Aluminium, stainless steel panels, and copper are the typical 

recycled metals. Architectural artefacts, such as sinks, doors, bathtubs, and used building materials, are almost 

always resold. Even the industrial process equipment can be marketed both domestically and internationally. 



 
 

165 
 

In most cases, the process of deconstruction will generally be the exact opposite of constructing a new building; 

structures are dismantled backward from the order in which they were built. Actual Deconstruction can be 

broken down into five basic steps:  

● Remove the trim work, including door casings and molding.  

● Take out kitchen appliances, plumbing, cabinets, windows and doors. 

● Remove the floor coverings, wall covering, insulation, wiring, and plumbing pipes. 

● Disassemble the roof.  

● Dismantle the walls, frame, and flooring, one story at a time.  

The reuse and recycling process can be done after or concurrently with the structural demolition process.  

With current technologies such as hydraulic excavators attached with pulverisers, concrete crushing, and 

screening machines, contractors are able to separate demolition debris. This process can maximize the use of 

resalable materials and subsequently reduce waste disposal costs. Typical recycled materials are metals and 

concrete debris. The recycled metals are: scrap iron, rebar (reinforced rods in concrete), aluminium, stainless 

steel, and copper. Concrete debris is pulverised, and can be used as fill material and sub-base. 

17.3.3. POST DEMOLITION PHASE 

The final process is the site clearance, in which the site should be left in a safe and secure condition. Any pits, 

sump, trenches, or voids must be left filled and securely covered, and the site drainage system must be 

thoroughly cleaned and tested to ensure that it continues to operate. All contaminants must be left or removed 

in a manner such that they demonstrate no hazard to health or to the environment. Finally, the planning 

supervisor should ensure that the Health and Safety File has been compiled and handed to the client upon 

completion of the work. 

17.4. Practical approach  

Video : DEMOLITION PROCESS AND WASTE RECOVERY 
https://www.youtube.com/watch?v=w_8ByOwjp2U  

 

17.5. CASE STUDY: demolition of a nursing home 

The nursing home was a two-story building with a gross floor area of approximately 2400 m2. It was constructed 

by a system builder that had adopted a modular construction method aligned with a standardized structural 

grid and associated products.  

 

https://www.youtube.com/watch?v=w_8ByOwjp2U


 
 

166 
 

The structure consisted of precast concrete slabs that were supported by a steel frame (columns and wind 

bracings) and covered with a flat timber roof. The façade was made up of distinct prefabricated elements that 

contained (among others) cladding, glazing, insulation and plasterwork. Precast concrete piles and ground 

beams were used for the foundation. Plumbing and heating systems were installed on site. Metal-stud walls 

were too: they enclosed 40 bedrooms, 11 bathrooms, 5 living rooms, 1 elevator and some other rooms (like 

offices or storage spaces). 

Demolition of this building was foreseen after service life: the system builder was then asked to demolish it 

accordingly. This firm, in turn, subcontracted a demolition contractor with which it has a long-term partnership 

for the actual selective demolition works. It handed over a nearly empty building that was disconnected from 

water, gas and electricity. While the system builder obviously expected the demolition contractor to act in line 

with their mutual contract, it was the latter firm that had to decide upon recovery or destruction for all 

individual building elements it encountered during the project. Before any building element can be reused, it 

first needs to be recovered. 

Necessary conditions which have always been present when a demolition contractor recovers a building 

element for reuse: 

● Condition I - identify economic demand: 

A demolition contractor does not typically attempt to recover a building element for reuse. The firm’s focus is, 

by default, on establishing a quick and cost-efficient waste stream during the destruction of a building. The 

demolition firm transports the waste to the waste processing firm with the best financial quotation, normally 

the cheapest one. The demolition contractor only starts to shift its attention from destructing to recovering 

when it realizes that there is an economic demand for an element, that is, when enabling reuse may be more 

profitable than the alternative. The demand for most of the focal building’s structural and façade elements was 

clear right from the start of the project.  

The builder of the nursing home had already secured the right to demolish the building during the construction 

phase. That would enable this system builder to take back its ‘own’ modularized and industrialized building 

elements and to reuse those in other projects. Here, the system builder planned to directly reuse many of the 

nursing home’s structural and façade elements for the construction of a school building, a project it had recently 

been selected for. Examples of elements planned for reuse include floor, column, roof and façade elements. 
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For all building elements that were recovered for reuse, the demolition contractor expected that it could make 

some money with them.  

A building element was destroyed when no potential buyer was identified through, for example, professional 

documents/contracts, direct on-site meetings or indirect sales channels. One necessary condition to recover an 

element for reuse is thus that the demolition contractor identifies an economic demand for that element. 

 

● Condition II - distinguish disassembly routines: 

Even after a demolition contractor realizes that a demand for a particular building element justifies its 

disassembly, recovery of the element may not take place. The potential reapplication of an element requires 

more skillful and disciplined disassembly routines than the reduction of that same element to (recyclable) 

demolition waste. The decision to recover an element is also influenced by the demolition contractor’s ability 

and willingness to adopt those routines.  

Disassembly routines depend on the type, accessibility and number of connections a building element has with 

other elements. Even though the nursing home was designed as a reversible structure, some of its elements 

had irreversible or inaccessible connections. Recovery of the linoleum floor covering, for example, was 

impossible because a strong glue had been used to attach it to the concrete floor slabs. The demolition 

contractor distinguished appropriate disassembly routines for all building elements that were recovered for 

reuse. When the element’s connections were irreversible, inaccessible or innumerable so that skillful and 

disciplined disassembly routines were practically not available, the building element was destructed. A second 

condition to recover an element for reuse is thus that the demolition contractor distinguishes appropriate 

routines to disassemble that element. 

● Condition III -control future performance: 

One more condition needs to be satisfied for a building element to be recovered for reuse. From the demolition 

contractor’s perspective, it only makes sense to disassemble an element from a salvaged building when that 

element can (eventually) also be integrated in a new building again. The integration is limited though when it 

cannot be recovered properly (in due time) or when storage and/or reparation is impractical. As outlined here, 

this implies that the practical possibilities of a demolition contractor to control the performance of an element 

until future reintegration also influence that firm’s decision to recover an element for subsequent reuse or not. 

For almost all other elements, recovery through careful disassembly and handling takes more time to be able 

to control their future performance. A reusable element also needs to be stored for a shorter or longer period 

of time. When an element can be integrated in a new building directly, storage time is minimal. A third necessary 

condition to recover an element for reuse is thus that the demolition contractor can control its performance 

until it is integrated in a new building. 
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● Recovery-if all conditions are satisfied: 

The first condition is that the demolition contractor identifies an economic demand for the element. The 

second condition is that the demolition contractor distinguishes appropriate routines to disassemble an 

element. The third condition is that the demolition contractor can control the element’s performance until 

integration in a new building. 

 

COST FACTORS ASSOCIATED WITH DIFFERENT DEMOLITION TYPES 
Information on the cost factors associated with a demolition project will be available for trainees who will 

register on the CD Waste on line platform to take up the on-line course. 
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17.6.ANALYSING BENEFITS OF RE-USING C&DW MATERIAL  
Conceptual framework for calculating the recycling potential on the basis of DW and building structure type 

(RP is recycling potential). 

Selective demolition does not reduce the total amount of waste generated but enables the recovery of fractions 

for high-quality recycling. Often the benefits are highly case specific due to additional processing needs, such 

as energy, or environmental impacts from required maintenance and rehabilitation. The separation into 

homogeneous fractions should be carefully adopted in the demolition process to favour the 

reusability/recyclability of the largest possible fraction of CDW. 

There are three main types of RA obtained from C&DW: recycled concrete aggregate (RCA), composed of 

crushed concrete particles, recycled masonry aggregate (RMA) composed of crushed ceramic particles and 

mixed recycled aggregate (MRA) composed of a mixture of the different materials of C&DW.  

Recycled aggregates may undergo several utilizations depending on their quality. Recycled aggregates of low 

quality are used for environmental filling and rehabilitation of depleted quarries and landfill sites; medium 

quality aggregates can be used for some parts of road, airport and harbor construction, higher quality 

aggregates are used in concrete and mortar production and road construction.In general terms, in conventional 

buildings the reuse/recycle of CDW at the end-of-life reduces a little the overall life cycle impacts of the assessed 

buildings and reduces to a greater extent the impacts in the pre-use phase for the transportation and 

manufacturing of building  materials. 

Several studies have shown that the use of RA from C&DW as replacement of NA reduced the environmental 

impact of emissions generated during concrete manufacturing and masonry mortars. Similarly, analyzed 



 
 

170 
 

alternative road sections using different wastes such as crushed concrete waste, and the results showed the 

impact reduction due to the use of RA instead of NA. 

Coehlo and De Brito (2012) compare the environmental impacts of a typical Portuguese building considering 

different scenarios of building materials stage and end-of-life stage. Their results show a relevant reduction of 

the impacts in the materials stage, when shifting from scenario 1 (no recycling) to scenario 5, that assumes a 

95% fraction of recycling/reusing of waste materials and their use into new constructions. In the scenario 5 

compared to scenario 1 the contribution to climate change decreases by 77%, heavy metal toxicity decreases 

by 88% and summer smog by 81%. 

The highest reduction of GHG emissions results in the scenarios assuming the maximum recycling of salvaged 

materials whereas the highest reduction in energy use occurs in the maximum reuse scenario. Lumber and steel 

among the salvaged materials contributed to most of the reductions in energy use and GHG emissions. 

However, for wood the highest reductions are observed in recycling it compared to its reuse. The authors also 

evaluate the potential economic benefits of salvaged materials and find for most of them that their resale total 

value is half of the total costs of purchasing new materials. Environmental and economic benefits of 

reusing/recycling salvaged materials are dependent on the way the deconstruction process is carried out (e.g. 

with higher or lower impacts), on transport distances and on the presence of a resale market for salvaged 

materials. 

Specifically, a re-used product should have similar fire resistance, durability, insulation properties and 

supportive structure as a product manufactured from conventional raw material (Boverket, 2010). The aim of 

the demolition is to focus on re-use of wooden materials, hence wood is highlighted. When wood materials are 

removed selectively they may be re-used. Permanent and lose wood carpentry may be re-used. Construction 

timber such as wood beams and trusses may be re-used once the nails have been removed. Wood that is 

contaminated by vermin, mould or rotted may not be re-used. If wood materials are not re- used it may instead 

be recycled or used for energy recovery. 

Due to the large number of bricks in the building, they are specifically highlighted. A Danish company, Gamle 

Mursten, has a cleaning facility for bricks. The company is strictly commercialised with no financial support from 

the government. The company cooperates with architects in the design phase of new buildings. The architects 

favour the aesthetic traits and historical value of the re-used bricks.  

The top down model consists of conventional and selective demolition and is presented below 
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For example, when wood is removed from the building it is re-used and not incinerated to produce thermal and 

electrical energy. Hence, alternative production of thermal and electrical energy is included. 

“Manufacturing of products from raw material” is included to make a system expansion. The re-used products 

are compared to products manufactured from conventional raw material. Aspects that are evaluated are 

avoided emissions, energy consumption and resource use. Note, conventional raw material may be a mixture 

of recycled material and virgin raw material depending on what product is manufactured. 

In the selective demolition, construction and demolition materials may be re-used. Production of new 

construction and demolition materials is then not needed and the environmental impacts that new production 

implies are avoided. Furthermore, it is concluded, when moving up in EU’s waste hierarchy an environmental 

gain is achieved. It is environmentally preferable to re-use building materials in comparison to material 

recycling, energy recovery and landfill. 

From an environmental perspective it is beneficial to re-use construction and demolition materials as shown in 

this study. However, another question remains; will re-use of construction and demolition materials occur? It 

is important to focus on the building and construction stakeholders due to their influence over the industry. 

The economic aspects of demolition can be briefly discussed. One may assume selective demolition is more 

expensive than conventional demolition. Presumably, more working hours are needed to demolish selectively 

which is more expensive. One may argue that the extra cost of selective demolition will be covered when the 

re-used materials are sold again. Legislative and economic policies from the government are significant to 

implement re-use of building and construction materials. Selective demolition viability will vary considerably 

with local conditions, resulting in viable or non-viable projects. Generally, the local conditions that most 

affect the deconstruction economical viability are labour cost, tipping fee value and market prices for selling 

recovered materials. 

17.6.1 Case study: Reuse of bricks 

Reuse of old bricks in facades of buildings rather than new ones creates an architectural value and has raised 

interest in Denmark. Bricks are carefully dismantled from old buildings, sorted and cleaned – the mortar is 
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removed. The dismantling and the cleaning processes are labour intensive and increase the cost of the bricks 

compared to new ones. Technically the renovated bricks fulfil the requirements for reuse and are marketed and 

patented by Gamle Mursten. With the support of the Danish Environmental Protection Agency, a circular 

economy concept for marketing reusable bricks has been developed (Danish EPA, 2018). 

In Denmark a market has been created for old brick with a potential for 30 million bricks per year, which 

corresponds to about 10 per cent of total brick production. However, there are challenges: often, for example, 

there may only be only small batches of bricks available from a building being demolished, there may be 

significant variation in the bricks’ technical quality, or a need for better cooperation between demolition 

contractors/dismantlers and recyclers. 

The environmental impacts related to the reuse of bricks and the recycling of crushed bricks were compared in 

a lifecycle analysis. The results indicate that reuse clearly contributes to reduced impacts, from both an 

environmental and economic point of view. Both energy and virgin material use are avoided when bricks are 

reused. 

The reuse of bricks saves significant amounts of CO2, the estimated savings in greenhouse gas emissions is on 

average about 0.5 kg CO2-eq per brick (EACI, 2014). 

Reclaimed bricks are also common in other countries. In Belgium, for example, mostly fired full face ones that 

were bricked with a lime base or other soft mortar, generally used before the 1950s, are reused because they 

can be cleaned easily and have a high value. Reclaimed bricks are most often used for of aesthetic reasons and 

are usually not a part of the load-bearing structure. 

 

17.6. PRACTICAL APPROACH 

Video 

https://www.youtube.com/watch?v=nl5_Jx4-gPw  

https://www.youtube.com/watch?v=ptrcCfV4BVM  

 

17.7. EVALUATION 

1) Which demolition method allows contractors to reuse or recycle the building's materials. 
A. Traditional/Mechanical demolition 
B. Selective demolition deconstruction 
C. Partial demolition  
 

2) The main goal of Selective Demolition is to : 
A. facilitate recovery of construction and demolition (C&D) materials for beneficial reuse/recycling 
B. minimize the burden on municipal landfills and public filling areas by reducing overall waste 

generation, and thus, benefit the environment  
C. Facilitate the destruction of the building in fairly quick time and with low cost 

 
3) Which is the most crucial factor when deciding how to demolish a building and choose between 

conventional or selective demolition 
A. Environmental factor including reducing the CDW stream, saving landfill space, saving natural 

resources and energy 
B. Social Factor including the creation of new jobs  

https://www.youtube.com/watch?v=nl5_Jx4-gPw
https://www.youtube.com/watch?v=ptrcCfV4BVM
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C. Economic factor, including financial benefits to be generated through enabling dismantled 
building materials to become secondary products  

 
4) Building assessment stage in the Selective Demolition process includes the study of  

A. Building surveying and Structural surveying 
B. Building surveying and Pre-demolition Survey 
C. Building surveying 

 
5) The principal objective of a Demolition Plan is to: 

A. Examine the different characteristics of a building, such as the materials, building usage, method of 
construction, condition, draining conditions, traffic conditions, building codes, and neighbouring 
communities 

B. Conduct a pre-building assessment by analysing local conditions, regulations, markets and 
opportunities for maximizing economies of scale 

C. Ensure that, the sequence of operations to be followed is predetermined and documented 

 
6) The decision to recover an element is influenced by 

A. Disassembly routines which depend on the type, accessibility and number of connections a 
building element has with other elements. 
B. Economic demand is not crucial for the decision 
C. The element can eventually be integrated in a new building again 

 
7) Recycled aggregates consists one of the materials used for selective demolition: 

A. recycled concrete aggregate is used for road construction, mortar and concrete manufacturing 
and recycled concrete. 
B. Mixed recycled aggregate is not recommended for road construction 
C. Recycled aggregates of low quality are used for environmental filling and rehabilitation of 
depleted quarries and landfill sites 

 
8) In the selective demolition… 

A. It is environmentally preferable to reuse building materials 
B. It is environmentally preferable to recycle material 
C. It is environmentally preferable to achieve energy recovery from the materials 
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Module 4. LCA building materials and environmental sustainability 

18.Definition and Objectives of the Module: 
The main objective of module 4 is to provide a basic knowledge of the Life Cycle Assessment (LCA) methodology 

and to guide the participants in carrying out a basic LCA study and analysing the results obtained. During the 

course, a general description of the LCA will be made from a methodological and normative point of view and 

with reference to the guidelines of the International Reference Life Cycle Data System of the European 

Commission. Furthermore, case studies of LCA will be illustrated, analysing the problems that can be found 

during the application of the methodology and the possible solutions. 

In particular, after an initial overview on concepts, standards and guidelines, and on the positioning of the 

different economic evaluation tools, the course will enter specifically into the application to products and 

technologies in various sectors, addressing technical aspects such as data retrieval for different cost categories, 

interpretation of results. The course will be completed with an in-depth examination of monetization and 

discussion of the role of Environmental Life Cycle Costing in sustainability assessments with a life cycle 

approach. 

19.Learning Units Table: 
Module 4 is made up of 4 Learning Units, namely 

Module 4: LCA building materials and environmental sustainability Total Duration:12 hours Contact hours: 8 hours 
Hands-on hours: 0 hours 
Self-study hours: 2 
hours Assessment hours: 
2 hours 

Module 4 L.U. 

a) Unit 1: Environmental damage due to non-recovery of waste from CDWaste 
b) Unit 2: Objectives and strategies for a low impact construction site environmental 
c) Unit 3: Economic and social considerations that must be made for the selection of sustainable products 
d) Unit 4: Material selection with the LCA method 

Learning Units Distribution:  
Unit 1: Environmental 
damage due to non-
recovery of waste from 
CDWaste 

 
Contact hours: 2.5 hours 
Hands-on hours: 0 hours 
Self-study hours: 0 hours 
Assessment hours: 0.5 
hours 

Unit 2: Objectives and 
strategies for a low impact 
construction site 
environmental 
 
Contact hours:3  hours 
Hands-on hours: 0 hours Self-
study hours: 0 hours 
Assessment hours: 0.5 hours 

Unit 3: Economic and social 
considerations that must be 
made for the selection of 
sustainable products 
 
Contact hours:2.5 hours Hands-
on hours: 0 hours Self-study 
hours: 0 hours Assessment 
hours: 0.5 hours 

Unit 4: Material selection 
with the LCA method 
 
 
 
Contact hours: 0 hours 
Hands-on hours: 0 hours 
Self-study hours: 2 hours 
Assessment hours: 0.5 hours 

20.Environmental damage due to non-recovery of waste from CDWaste 
General Description 

In this unit, trainees will deal with topics in order to gain knowledge about the main characteristics and steps of life 
cycle impact assessment. Trainees will gain basic knowledge to understand which environmental aspects are analyzed 
and measured within a LCA and what environmental damage could occur in the absence of a good assessment and 
failure to recover materials from CDWaste. 

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

 Good knowledge of the environmental aspects that are assessed within a LCA 
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Knowledge Good knowledge of the damage that could occur in the absence of a good LCA 
assessment 

Good knowledge to be able to make a correct LCA assessment 

 
Skills 

Ability to correctly assess all environmental aspects 

Ability to apply the techniques and make correct assessments to make a good LCA 
assessment 

Competences Improvement of technical skills in order to identify and quantify environmental impacts 

Improvement of technical skills on environmental damage assessment 

Delivery and Assessment 

The unit will be delivered through: 
□ Discussions 
□ Hands-on 
□ Lessons 
□  etc.. 

The unit will be assessed through: 
□ Examination  
□ Oral examination / exercises 
□  Project 
x Written exercises / test  

20.1. Introduction 

The LCA method is a standardized procedure for recording, quantifying and assessing the environmental 

damage associated with a product, procedure or service within a precise context, which must be defined 

beforehand. This study can be understood as "integral", as it also considers all steps preceding and following 

the procedure under consideration. The structure of LCA is described in DIN/ISO 14040 (and following). First of 

all, it is necessary to define the objective and the scope of the investigation; then, the so-called "inventory 

analysis" has to be constructed: in this step, the material and energy flows of the different steps of the 

procedure under consideration are noted (according to precise rules) in relation to a benefit quantity (benefit 

unit). In a third step, after completing all the balances, it is possible to start the environmental impact 

assessment: this estimate serves to identify and quantify the potential environmental effects of the analyzed 

systems and provides essential information for the subsequent interpretations, which are carried out in the 

fourth step. At this point, the results of the mass and energy balances and the risk assessment are summarized, 

discussed and evaluated in relation to the previously set objective. In order to obtain answers to the question 

initially posed, other contributions (recommendations as to how to proceed or other decisions) may also be 

taken into account, which go beyond the pure result achieved. The same applies to subjective elements such as 

moral principles, technical feasibility, as well as socio-political and economic aspects. 

Therefore, the scientific method of life cycle analysis (LCA) makes it possible to quantify the environmental 

damage caused by products, procedures or services. It is used to compare the environmental effects of two or 

more different products, groups of products, systems, procedures or behaviors, it helps in identifying 

weaknesses and improving the environmental properties of products, in comparing different modes of 

behavior, and it provides the rationale behind a number of recommendations that are normally made. 

Originally, the LCA tool was developed with the aim of determining the maximum lifespan of a product. 

20.2. Theoretical approach 

20.2.1. LIFE CYCLE THINKING AND LIFE CYCLE MANAGEMENT (LCM) 

In this way, we can say that life cycle assessment is a constantly evolving methodology, whose areas of 
applicability are constantly increasing, thanks above all to the activities of national and international 
organizations that are promoting its dissemination, making an ever-increasing amount of data available and 
pushing product innovation in a more environmental direction. From this emerges the growing importance 
that life cycle consideration is assuming, so that it has come to involve the entire structure of the company, 
defining a way of thinking and acting 'according to the life cycle', Life Cycle Thinking. 
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This principle, together with the competitive environment that has emerged in recent decades, has led to the 
emergence of a new strategy for cost management related to the production of goods and services, completely 
oriented towards the life cycle, Life Cycle Management (LCM), which should guide the decision- making 
process at every stage of it. It is not an independent methodology but the set of tools described so far, typically 
based on the life cycle of a product, which are integrated with each other and used to assess the consequences 
associated with each decision at any stage of the life cycle. 
This is a new way of conceiving the product, in which each choice is weighed up by means of life cycle costing 
and life cycle assessment techniques, in order to assess the consequences in economic and environmental 
terms. Indeed, the simultaneous application of LCC and LCA can sometimes lead to trade-off situations that 
need to be analyzed carefully. 
In these cases, the focus on the economic aspect can lead to dangerous consequences on the environmental 
impact of the product, while, conversely, the pursuit of green policies and the exploitation of clean resources 
can lead to important increases in the level of costs incurred. To this end, different models have been 
developed for the integration of the two techniques, although life cycle costing is not a standardized 
methodology, unlike life cycle assessment3. 

From this, a methodology emerges that allows the analysis of the economic, environmental and social 
consequences of each managerial choice, the benefits of which are to a large extent still to be discovered, 
given the continuous evolution and the great diffusion expected in the near future. 
 

20.2.2. METHODOLOGICAL PRINCIPLES AND BASIC CHARACTERISTICS OF THE 

METHOD. 
The basic idea of the LCA method is to record all material and energy flows associated with a product, process 

or service. The whole life of a compound or system is considered "from cradle to grave". This means that not 

only the environmental effects at the level of the production plant are taken into account, but the whole 

process leading up to a product, from the sourcing of raw materials through use and consumption to disposal. 

This extensive approach is very important because, if one considers a too narrow a panorama, one may come 

to distorted conclusions regarding advantages or disadvantages; in this way, however, it is possible to push 

the optimization to the real scientific minimum of the subject of the investigation. This thinking is illustrated 

(in the context of chemical reactions) by the following graph and its explanation.  

                                                             
3 Two combination solutions are represented by PTLaser and TCAce. The former is based on the definition of non-linear 

relationships at any stage of the life cycle, and evaluates different alternatives by conducting sensitivity analyses and 
Monte Carlo simulations. The former is based on the definition of non-linear relationships at any stage of the life cycle, 
and evaluates the different alternatives by conducting sensitivity analyses and Monte Carlo simulations. The latter, on the 
other hand, by identifying different categories of costs, direct, indirect, contingent, intangible and external, considers both 
the economic and environmental impact of the choices made. For further details see Norris G. A., Integrating Life Cycle 
Cost Analysis and LCA, in The International Journal of Life Cycle Assessment, Vol. 6, Issue 2, March 2001. 
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Figure 14: Environmental damage of a reaction with/without optimisation 

The environmental impact of a reaction is summarized in column 1. If the process is considered in its entirety 

(including the production steps for reagents, auxiliary materials and energy) and the solvent is replaced in the 

planning phase of the reaction (e.g. because of the damage it causes to the environment), then the condition 

described in column 2 can be achieved. By optimizing all possible areas, the scientific minimum of this reaction 

is achieved (column 3) and a further reduction of its harmful effects cannot be realized in any way. To reach an 

even lower level (column 4), therefore, it is necessary to modify the reaction at its roots: the use of a catalyst 

or the replacement of one of the starting reagents could be two valid alternatives in this respect. Due to its 

complexity, the environmental damage of a reaction must always be checked following optimization, as it is 

also possible to encounter an increase in environmental damage (column 5). 

 

20.2.3. LIFE CYCLE ASSESSMENT METHODOLOGY 

The steps of the LCA method 
The reference standard in the field of LCA is the ISO series (UNI EN) 14040 (2006) developed by the Technical 

Committee ISO/TC 207 "Environmental management" SC 5 "Life cycle assessment". The standards aim to 

systematize the process of assessing the effects a product may have on the environment throughout its life 

cycle. In particular, the ISO 14040 series provides a general framework of LCA practices, applications and 

limitations and describes through a step-by-step procedure the requirements and guidelines for the 

preparation, management and critical review of an LCA. 

ISO 14040 standardizes the LCA methodology by dividing it into four main steps: 

1. Goal and scope definition. 
2. Inventory analysis - compilation of a comprehensive inventory of input flows (materials, energy, 

natural resources) and output flows (emissions to air, water and soil, waste) that are relevant to the 
defined system. 

3. Life cycle impact assessment - assessment of the potential direct and indirect environmental impacts 
associated with these inputs and outputs and their significance. 

4. Interpretation and improvement analysis - analysis of the results of the previous two phases and 
definition of possible courses of action. 

Environmental 

impact 

Optimisation steps 
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Figure 17: Summary diagram of the LCA methodology (ISO 14040, 2006). 

 

Definition of the objective and scope of the study 
The first stage of an LCA study is to state the objectives and rationale for the study and to define the object of 
analysis and the boundaries of the system. 
The objective of an LCA should unambiguously state the reasons why the study is being carried out, what the 
intended application of its results will be, and the intended audience. The definition of the scope should 
describe the system being studied and list the categories of data to be considered in the study. This definition 
should be done with care to ensure that the breadth, depth and detail of the study are compatible with the 
objective that has been set. 
As LCA is an iterative technique, it may sometimes be necessary to change the scope as a result of additional 
information gathered in the course of the work, in order to meet the original objective of the study. 
It is clear that this first phase significantly outlines the lines of the analysis and can lead to significant changes 
in the results. 
This methodology is generally used with the aim of comparing the environmental performance of two 
alternative products or with the aim of identifying possible improvements throughout the life cycle of a product. 
In fact, those who use the LCA technique in the construction field are, on the one hand, the designers who, by 
comparing the environmental impacts of alternative products, can obtain information to support design 
decisions and assess the actual eco-compatibility, and on the other hand, the companies that, by identifying the 
phases that have the greatest impact, can improve the product from an eco-efficient and eco- compatible point 
of view. 
The results of an LCA can have different functions, depending on the objective identified in advance: if the 
objectives of the analysis are "internal" to the company, the results of the study are used to identify the 
environmentally preferable alternative or to improve the environmental performance of the product; if, on the 
other hand, the objectives are "external" to the company, the results can be used to draw up an Environmental 
Report and as support for the acquisition of specific environmental certifications, such as Ecolabel and 
Environmental Product Declarations (EPD). 
In order to understand how system boundaries are chosen in the LCA methodology, it is useful to refer to the 
definitions of product system and process unit provided by ISO 14040. 
A product system is a set of process units interconnected by intermediate product flows representing one or 
more defined functions, where the term function denotes a performance characteristic of the system. The 
description of a product system includes process units, elementary flows and product flows across system 
boundaries, as well as intermediate flows within the system. 
The above-mentioned process units are the smallest part of a product system for which data were collected 

Life cycle 

Definition 

of objective and  

scope 

Analysis of 

inventory 

Assessment of 

impact 

interpretation 
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during the Life Cycle Assessment. They are linked to each other by flows of intermediate products (basic 
materials, semi-finished products) and/or waste to be treated and are linked to other product systems and to 
the environment by elementary flows in input (raw materials, energy) and in output (radiation, emissions to air, 
water, soil). 
The subdivision of a product system into process units makes it easier to identify the entities entering and 
leaving it. Its description will therefore include the description of process units, elementary flows and product 
flows across system boundaries as well as intermediate flows within the system. 
The initial description of the process units under consideration is essential in order to define first of all where 
each product system begins in terms of receiving raw materials and intermediate products, but also in order to 
define the nature of the transformations and operations that take place within it. Moreover, since a process 
unit in turn generates other output entities as a result of its activities, its boundary will therefore be determined 
by the level of detail required to meet the objective of the study. 
Finally, since the system under consideration is a physical system, each process unit must satisfy the laws of 
conservation of mass and energy, and therefore the validity of the description of the process unit can be 
checked precisely by means of a mass and energy balance. 
For a clear description of a product system it can be very useful to use a process flow diagram, which allows to 
quickly illustrate which process units are considered. 
LCA studies should be conducted by developing descriptive models of the key elements of a physical system. 
The choice of which elements of the physical system to introduce into the model will depend on the definition 
of the objective and the scope of the study. 
It would not be practical or useful to study all the relationships between the process units of a product system 
or between a product system and the environment. Obviously, it is necessary to specify the assumptions 
underlying the simplifications introduced and to describe the models used in the analysis. 
In the description of the scope of an LCA, it must be clearly specified what the functions of the system under 
analysis are, i.e. the performance characteristics of the product system or systems in the case of comparative 
studies. 
In order to quantify the above functions, the functional unit is used, defined by ISO 14040 as: 
 
"Quantified performance of a product system to be used as a reference unit in a Life Cycle Assessment study. 

The main purpose of the functional unit is to provide a reference to which input and output flows can be linked. 

This reference is necessary to allow the comparability of LCA results, which is critical when assessing different 

systems because it must be ensured that the comparison is made on a common basis". 

Ultimately the functional unit constitutes the reference to which all input and output data of the study will be 

related, so it must be clearly defined and measurable. 

It should be stressed that comparisons between systems should be made on the basis of the same function and 
quantified through the same functional unit. 
The boundaries of a product system identify the process units to be included in the system in which the model 
is built and must be chosen in such a way that all input and output flows are elementary flows. The choice of 
boundaries, the level of data aggregation and the model chosen for the system must be consistent with the 
objective of the study. 
When there is not enough time, data or resources to conduct a full study, it may be decided to exclude process 
units from the model composition. In this case, any decision to eliminate life cycle stages, processes or input or 
output flows must be clearly stated and justified. 
At the end of this phase, it must be pointed out that the identification of the functional unit (with respect to 
which the reference flow, object of the LCA analysis, is identified) appears to be an extremely delicate step. This 
unit expresses the quantity of product necessary to ensure a certain performance that is recognized as 
characterizing the type of product under examination. The functional unit is the common unit of measurement 
for comparing certain products: all the data provided by the inventory must be related to this unit, which must 
then be converted into the reference flow, again expressed in weight/quantity of the material. In other words, 
the functional unit represents the measure of the performance that the system guarantees: for example, for an 

insulation, the functional unit can be expressed by the thermal resistance of 1m2K/W, and the quantity of product 
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that guarantees 1m2K/W of thermal resistance expresses the reference flow to be taken into account in the 
inventory. 
Finally, the data categories - in terms of material flows, energy flows and emissions - related to the processes 
should be identified and assumptions and hypotheses made about the data that will be part of the analysis, 
explaining which elements will not be included in the study. 

In summary, the phase Definition of the objective and scope of the study consists of the definition of the 
following elements: 
● Objective of the study 

● Functional unit 

● System boundaries 
● Categories of data 
● Criteria for inclusion of inputs and outputs 
● Data quality requirements 
 

Inventory analysis – LCI 

The preparation of the inventory (Life Cycle Inventory - LCI) is the heart of an LCA. In this phase, all flows into 
and out of the system boundaries established earlier in the objectives are reported, and then the energy and 
material flows of the system/product under consideration normalized to the functional unit. These flows are 
expressed in physical units (mass and energy units) and include resource and energy use and all releases to air, 
water and soil associated with the system. 
 
In the preparation, a detailed exposition of the whole life cycle of the product must be carried out, concerning 
the relative working processes, procedures and activities, and then it is converted into an analogical model of 
the real system under analysis, producing  an  accurate diagram, called "flowchart", which  allows a quantitative 
and qualitative exposition of the process units and is characterized by a graphic representation of the activities 
of the life cycle, expressed by rectangles linked together by oriented arrows, which express the flows of 
materials and energy. Consequently, the flowchart process representation is summarized in the following 
figure: 
 

 
Figure 18:Flowchart process in LCA Source: LCA: Life Cycle Assessment in construction,  

Progettare sostenibile, Altervista, Ivan Di Maula, 20 September 2015 

The life cycle analysis of a product generally starts in the production phase, taking into account the moment of 
extraction of raw materials, transport from the extraction site to the production site and the production itself, 
and then continues into the construction phase, including transport from the production site to the construction 
site, and the use phase, finally concluding in the phase of decommissioning and disposal/recycling of materials. 
The representation of the flowchart is therefore essential to collect the inventory data, i.e. the input and output 
flows of each process. The next step is based on studying the processes and identifying and measuring the flows 
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represented from the point of view of resource and energy consumption and emissions into the environment, 
and then making an inventory of the inputs and outputs of each process in the various stages of the life cycle. 
Inputs are expressed in terms of raw materials (g) and energy (MJ), while outputs are expressed in terms of 
quantities of substances (g) about emissions to water, air and soil. The data used for the inventory can be either 
primary data, i.e. directly collected, or data from secondary sources, i.e. provided by databases, literature or 
other studies. However, analyses often rely exclusively or almost exclusively on database data, due to the 
difficulty of collecting primary data, partially reducing the reliability of the analysis. 
Then, once all the data have been obtained, the inventory is drawn up, which is broken down into: energy and 
resource consumption, raw material consumption, air emissions, water emissions and solid waste. A relevant 
issue in this phase is the right way to allocate the consumption and impacts of different products generated by 
the same production process: this allocation is called "allocation" of data, and the most correct method for this 
action is the allocation system based on weight (where the allocation of data is based on the weight of 
products), because 
system with less variability. This step is very important for the subsequent ELCC analysis, as the determination 
of input and output data is indispensable for the LCC and environmental cost analysis respectively. 
The inventory phase is therefore the most time-consuming phase in terms of the time needed to obtain precise 
and accurate data: the more in-depth the study, the more detailed the LCA assessment will be. Thus, in the case 
of a "simplified" LCA, for example, it is possible to rely exclusively on databases, focusing only on the creation 
of the flow diagram. 
To summarize, the inventory phase can be broken down into the following actions: 

● Flow chart and model 

● Data collection 

● Allocation procedures 
● Other procedures 

 

Assessment of impacts 

The aim of the third step is to assess the extent of the environmental impacts of the system by transforming 
each substance stream in the inventory table into a contribution  to the impacts through  the impact indicators. 
This assessment starts from the basic matrix of the inventory, i.e. the complex material and energy balance at 
the output of the LCI, and provides more readily understandable results that will be used to identify critical 
environmental issues and consequent environmental improvements to the system under study. 
The method underlying the assessment of impacts consists of quantitatively associating all resource 
consumption and environmental releases with certain impact categories (eutrophication of water, 
photochemical smog formation, stratospheric ozone depletion, etc.) which will then be estimated by assigning 
a weight to them until the final environmental indicator is determined, being the sum of the indicators of the 
individual impact categories. 
There are five main stages in the assessment of impacts: 

1. Classification 

During classification, impact categories are identified by attributing pollutant emissions and consumption of 
raw materials, energy and water to the specific categories they cause. 
 

2. Characterization 

In the characterization step, the quantity of a substance (from the inventory table) is multiplied by an indicator 
of its relative ability or incidence to cause that impact category. Generally, this indicator relates to a reference 
substance that is emblematic for that category. 
For example, for the greenhouse effect, the reference substance is carbon dioxide (CO2), and the contributions 
of all greenhouse gases are expressed in kg of CO2 equivalent. To say that methane has a potential greenhouse 
effect of 21 kg of CO2 is to say that one kg of methane has an impact on the greenhouse effect of 21 kg of CO2. 
The total greenhouse impact of the analyzed product will be the sum of all greenhouse gas contributions 
expressed in kg of CO2 equivalent. Classification and characterization greatly reduce the number of inventory 
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items to a limited number (typically eight to ten environmental effects are considered) that represent the 
"environmental profile" (or "eco-profile") of the product system. 
 

3. Normalization 

Once the classification and characterization phases have been completed and the eco-profile obtained, the third 

step is standardization. This is how the ISO standards define it: 

"Calculation of the magnitude of category indicator results in relation to reference information." Once the different 

indicators have been quantified, it is still difficult to interpret the actual magnitude of the various impact categories, 

as they are expressed in different units. Standardizing means dividing the calculated quantity of an impact category 

by the total quantity of the same category occurring in a specific time frame and area. This results in synthetic indices 

that give a real understanding of which impact category the system contributes most to. The normalised results show 

the environmental problems generated by a product's life cycle according to their "order of magnitude". It is only 

with standardization that one begins to understand the environmentally critical phases of the system under 

consideration or can begin to make comparisons between products with different upstream production technologies. 

The above-mentioned ISO standard defines this phase as "optional" due to the numerous uncertainties linked to the 

identification of the validity of an impact circumscribed in time and space; uncertainties essentially due to the lack 

of statistical data. 

4. Weighting. 

Weighting across impact categories is defined by ISO standards as follows: 

"Weighting is the process of converting the indicator results of different impact categories by means of 

numerical factors based on value choices. It may include the aggregation of weighted indicator results." 

At this stage, the different effects caused by the system are given a weight of importance so that they can be 
compared with each other for further aggregation of the data. 
By weighing, an absolute index is finally determined, the so-called eco-indicator, which expresses the overall 
environmental performance of the system. This index will be obtained from the following relationship: 
 

I = Σ wi * Ei 

where: 
Ei is the normalized effect of the generic impact category 
wi is the weight given to the respective impact category 
 
For ISO, the first two steps, i.e. the collection of indicator results for the different impact categories, are 
mandatory, while normalization and weighting are optional elements to be used depending on the objective 
and scope of the LCA study. 
 

5. Interpretation of results 

The concluding part of an LCA study is the interpretation which aims to summarize and discuss the results of 
the inventory and impact assessment. It is defined as follows: 
"Life cycle interpretation is a systematic process aimed at identifying, qualifying, verifying and evaluating the 

information contained in the LCI and/or LCIA results of a product system and presenting it in a form that meets 

the requirements of the application described in the objective and scope of the study." 

This phase aims at analyzing and reporting the results in a transparent way, reaching conclusions and 
explaining the limitations of the system/product of the study. 
This phase comprises the following three stages: 
 

1. identification of significant environmental factors, based on the results of the inventory and impact 
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assessment, in order to propose possible options for improvement, 
2. evaluations, i.e. verification of the completeness of inputs and outputs, of the sensitivity and of the 

consistency of results, 
3. conclusions, recommendations and drafting of a final report. 
 

Finally, the improvement phase completes the analysis cycle and allows the system to be directed towards a 
real goal of eco-sustainability and eco-efficiency. 
At an organizational and project level, life cycle assessment is a useful decision support tool, allowing 
comparative analysis of the various alternatives applicable to the system and the choice of the alternative that 
maximizes total environmental energy efficiency. LCA is therefore an effective tool to promote eco- innovation 
and competitiveness in a sustainable way. At European level, LCA is a qualifying element in all fields where 
sustainability assessment is required: it is central in the Sustainable Consumption and Production Plan (COM 
397, 2008), as well as in the Ecodesign Directive (EuP 2005/32/EC), the Waste Directive (COM 666, 2005), the 
Environmental Technologies Action Plan (ETAP) (COM38 , 2004) and also in the REACH Regulation 
(1907/2006). Already in 2003, the Communication on IPP (COM 302, 2003) explicitly stated that "LCA currently 
provides the best framework for assessing the potential environmental impacts of products. 

 

20.2.4. APPLICATION OF THE METHOD IN CONSTRUCTION 

The primary aim of the application of LCA in construction is to provide environmental data to support project 
decisions, through an integral assessment of the consumption and polluting emissions resulting from the use 
of specific building materials and components and of certain technical-construction and plant solutions. 
A characteristic aspect of the construction sector is outlined by the fact that the construction product created 
in the factory is not the final product, but only a component to be integrated into the overall construction 
system. Although a construction may be composed of prefabricated components, so production is monitored 
at the factory, various production actions take place on the construction site, an area that is not easily 
monitored and consequently the subject of difficult environmental surveys to implement the inventory. 
Therefore, the construction phase, as well as the demolition phase, produces processes that are not easily 
monitored and impacts that are difficult to monitor and therefore tend to be neglected. 
In addition to the above, the environmental impacts of the use phase of construction are in any context 
difficult to estimate, as all the activities that this phase implies activate further chains of impacts, which are 
difficult to quantify in the design phase. 
It is therefore clear that in order to provide a correct assessment of the eco-compatibility of a project, the 
interrelationship of the material in comparison with the overall building must be analyzed and both the 
environmental profiles of the individual components and the environmental performance of the building 
system must be assessed. 
As for the phases characterizing Life Cycle Assessment in construction, they can be summarized as in the figure. 
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Figure 19: Construction life cycle stages for an LCA. Source: Example of LCA and environmental impact assessment: here is a case study,  

BibLus-net, 25 February 2016. 

The phase of extraction of raw materials and production of materials are also called pre-production and 

production phases. This phase can be divided into three main actions: 

a) The procurement of raw materials: an operation with a high impact on environmental impacts is the 
procurement of raw materials: on the one hand because of consumption, progressively depleting 
environmental resources, especially non-renewable ones; on the other hand because of the places 
where materials are extracted, such as quarries, which produce important impacts on the territory. 

b) Statistics show the impact of this phase on the environment: construction is responsible for the 
consumption of 40% of the gravel, sand and stone used each year at global level, and for the 
consumption of 25% of virgin wood, thus demonstrating that most of the materials that make up 
buildings come from the earth (Cangelli and Paolella, 2001). 

c) It is clear that this issue cannot be resolved solely by shifting consumption from non-renewable 
resources to renewable ones, i.e. raw materials derived from vegetation or animals, because although 
the latter have the advantage of not having a lasting impact on the land like quarries, they can still have 
an impact on the landscape if felling and harvesting are not well planned and monitored; what is more, 
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there is also the problem of resource depletion since forests always have limits to their renewability, so 
that excessive harvesting can damage the natural balance. 

d) Transport to the factory: the subject of transport is often overlooked, although its impact is very 
significant. Nowadays, the designer has at his disposal an enormous quantity of materials coming from 
all over the world, thanks to the process of globalisation of the markets and the ease of transport. 
Building materials make journeys that produce an increase in environmental impacts that can no longer 
be ignored: together with industry and construction, transport (especially freight transport) is one of 
the factors that plays a major role in the overall production of environmental impacts. 

e) An important element in drawing up a LCA report and representing the environmental profile of 
construction products is therefore the reproduction of the paths taken by raw materials and semi-
finished products throughout the production chain. 

f) Production processes: industrial processes are characterised by the production, transformation  and 
processing of materials using raw materials and energy. The industrial activity involving materials may 
be aimed at changing their chemical or physical properties, in order to modify their performance, or 
simply to change their dimensions. 

g) Today, industrial production processes use natural resources and release waste and pollution into the 
ecosystem in an uncontrolled manner. This behaviour is no longer sustainable. This is compounded by 
the question of the logic of production and consumption: since subsystems and components from 
industry make up about 70% of the building, the problem arises of adjusting the life of these 
components, and consequently of the entire construction, to the average useful life of other consumer 
products, as part of the same production and consumption dynamics that allow industries to continue 
production. If this logic is not taken into account, it risks becoming a further cause of environmental 
impact. 

h) Finally, it must be remembered that every transformation is based on the use of energy: in the 
production of materials, significant energy consumption is indispensable in relation to thermal activities 
to process and transform raw materials. Most of the energy used for production is generated by fossil 
fuels, such as coal, oil and gas, which are almost always used directly, thus further increasing the load 
on the environment. 
Following this, the transport to the construction site and laying phases constitute the execution phase 
on the construction site, which mainly consists of the following operations: 
● Packaging: this is absolutely essential to protect the materials both during storage in the factory 

and during transport and storage on the building site prior to installation. However, it constitutes a 
further factor that increases the overall environmental balance, as it consists of "disposable" 
materials, usually polyethylene sheets, which are therefore plastic and of great ecological impact, 
and which become site waste after a very short life cycle. 

● Transport from the factory to the construction site: this is the transport of materials and 
construction components from the factory to the construction site. Most of the time the 
components, such as prefabs, are large and bulky, thus requiring more trips. In addition to this, the 
weight factor must be taken into account, as the building materials are heavy and the weight 
increases the fuel consumption of the means of transport. Because of the importance of the weight 
of materials, the indicator used is not distance alone, but distance multiplied by weight, i.e. tkm 
(tonne-kilometre). 

● A further decisive factor is the means of transport used: although road transport is far more 
environmentally damaging than transport by ship or train, it is still preferred, especially as it enables 
decentralised destinations, such as production plants, to be reached by a single means of transport. 

● Land use: strong importance must also be given to the insertion of the building in the environmental 
context, inserting the construction in the site without deteriorating it, integrating it into the 
reference ecosystem and taking into consideration all the climatic, geological, hydrological and 
topographical aspects. The identification of the site must then be considered with reference to its 
proximity to plant and transport infrastructures. 

● Construction site: the construction site is the place of work and, as such, an area where resources 
such as water, raw materials, energy and fuels are consumed and where significant environmental 
impacts arise. 
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A first factor that has a significant impact on the environmental load is the excavation activities for the 
foundations and underground parts: these processes cause the movement of large quantities of earth and the 
production of large quantities of waste. In addition, the construction site is the destination of vehicles and 
machinery, which generate energy consumption, noise and pollution in the surrounding area, not to mention 
the impact of loading, unloading and storage of materials by transport vehicles. In the site management phase, 
environmental loads are caused by the work in progress, which consumes additional energy and water and 
produces waste. 
The next phase, comprising the use and maintenance of the building, is called the use phase, which is 
characterised by the following aspects: 

a) Energy management: Europe and specifically Italy are highly dependent on foreign energy; solutions 
are provided by policies aimed on the one hand at identifying alternative sources of local energy, and 
on the other at saving energy and improving energy efficiency. 
The majority of energy consumption is for heating, although in Italy cooling also makes a substantial 
and increasingly important contribution. The question of summer air conditioning also arises because 
it has a direct impact on the energy demand of the network. Lighting, especially in the commercial and 
tertiary sector, and domestic hot water also increase energy consumption, although to a lesser extent 
(ENEA, 2004). Given the importance of this phase in the overall environmental balance, one of the 
most important and effective objectives for sustainable construction is to reduce energy consumption. 
This objective should also become an economic management advantage recognised by tenants, and 
of 
consequence sought. The energy certification of buildings has exactly this objective: to communicate 
to potential buyers the costs related to building management, giving them an incentive to invest more 
initially, at the time of construction, in order to increase performance and reduce subsequent 
management costs. 
There are two main strategies for reducing energy consumption: the design of passive buildings, based 
on the exploitation of available resources through the envelope, orientation and form; and the use of 
renewable energy to supply the energy needed to run the building. 

b) Maintainability and redevelopment: the management phase of the building has to deal with two 
further problems: on the one hand the renewal of the image, on the other hand the maintenance 
works for technological and performance adaptation. From an environmental point of view, these 
works have as much impact as reduced and partial new constructions, due to the related production 
process, transport of material, consumption of resources and disposal process in relation to what is 
removed and replaced, with consequent production of waste. 
On average, the maintenance of a building over its lifetime costs up to 10 times more than the cost of 
construction (Commission of the European Communities, 2004). 
In addition to the economic factor, there is undoubtedly the environmental one: if a building has a 
short life cycle, the impact on the ecosystem is substantial, due to the increased number of production 
and construction cycles required to ensure the use of the building. 
The theme of sustainability is also linked to the durability of the construction and its materials, since 
the containment of maintenance and replacement is in itself a containment of the environmental load 
(Zanelli, 2003). The concept of durability is a rather ambiguous issue from an ecological point of view. 
A durable building represents a product that dilutes its impacts over time and does not foresee further 
impacts due to the production of new products. However, the continuous increase in energy efficiency 
due to the rapid evolution of technology stimulates a continuous change in order to contain energy 
consumption: the constant introduction of windows and heating systems with higher and higher levels 
of energy efficiency and the use of new technologies are the main reasons for this. 
Performance stimulates the replacement of 'energy-intensive' building components, increasing the 
overall environmental cost due to new resources used and waste produced. 
 

Finally, the deconstruction/demolition phase of the building represents the end-of-life phase, which in turn is 
divided into: demolition phase and the subsequent recycling/disposal phase. As far as the demolition phase of 
the building is concerned, there are two main options: 

a) Collective demolition: waterproofing and bonding operations during the construction of buildings are 
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irreversible, integrating materials with each other and preventing their separation at the end of their 
life and, consequently, the possibility of recycling them. Therefore, all components that cannot be 
separated, and therefore cannot be reused, are collectively demolished, producing a pile of rubble 
that is sent to landfill. 

b) Selective demolition: it is based on the design of easily assembled construction components whose 
constituent materials can be disaggregated and recycled, in order to avoid their disposal in landfills 
and the consequent production of waste. The separability of the different materials depends on the 
construction method adopted (layered construction is preferred) and the type of assembly (dry 
assembly is the best), allowing the parts to be easily broken down at the end of their life. 
With regard to the disposal of materials and components, the most important alternatives are as 
follows: 

c) Disposal in landfills: there is a need for special attention in the disposal of rubble, due to the increasing 
amount of chemicals in building materials and products that are potentially harmful to both the 
environment and health. The specific nature of this waste, identified as 'special waste', requires 
specific action due to the presence of harmful substances such as mercury, chromium and lead. The 
origin of construction waste is represented by three main sources: 40-50% comes from the recovery 
of existing buildings, 30-50% from the demolition of structures and 10-20% from construction 
operations (Marino, 2002). 

d) Energy recovery: this is thermal recycling, identified as the last alternative to landfill. This method is 
based on the combustion of waste in waste-to-energy plants, which creates thermal energy, thus 
limiting both the production of waste to be disposed of and the use of energy resources. Although this 
option is preferable to landfilling, there are strong criticisms of the production of fine particles by 
waste-to-energy plants, in particular ultrafine particles, which are very harmful and carcinogenic 
(Montanari and Gatti, 2006). 

e) Recycling: a study of the energy cost, i.e. the energy consumption per unit of goods produced, shows 
how recycling not only clearly saves resources and reduces pollution, but also saves energy, as it allows 
a significant saving of energy compared to initial processing. Recycling is therefore a decisive factor in 
limiting the environmental load because, in addition to limiting the pollution resulting from the release 
of waste, it also saves energy waste into the environment and to reduce the consumption of raw 
materials through the reintroduction of materials into the life cycle, it allows the reduction of energy 
costs caused by refining operations and extraction and transport activities from supply to production 
centres. 
However, the recycling phase itself has its "shortcomings", as it is not completely thermodynamically 
efficient. It requires energy consumption, often has to integrate new raw materials and generates 
polluting emissions. 

f) Reuse: the sale of materials and components resulting from construction demolition operations is 
becoming an activity that can lead to new business models. It has been recognised that the sale of 
recovered materials and components can drastically reduce the cost of landfill disposal and in some 
cases even make money from the sale, with a strong environmental benefit of reduced landfilling. 
The environmental impact of each disposal alternative must however be supplemented with the 
related transport impact, i.e. the journey from the dismantling site to the responsible 
disposal/recycling centre. 

 

20.2.5. ENVIRONMENTAL IMPACT 
 

End-of-life management 

End of Life (EoL) management is part of the impact assessment phase of the Life Cycle Analysis (LCIA). This 
stage assesses the environmental impacts of end-of-life materials that are treated as waste. 
One of the aims of the LCA is to define already at the design stage the best choices for reducing environmental, 
economic and social impacts due to end-of-life. 
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In case waste is reused or recovered, end-of-life management in a LCA is not straightforward and presents the 
problem of allocation of impacts. 
In modelling waste management systems, environmental loads can be referred to the input stream (e.g. kg 
input) or to the functional unit. Waste management systems can generate new material flows (materials for 
recovery) and energy flows. In the LCA study, the benefits generated by these flows have to be quantified and 
compared with the input material loads. 
The collection and transport of end-of-life products is the first process of waste management and can have 
significant environmental burdens. 
After collection of the waste, three routes are possible: 

1. Material recovery 

2. Energy recovery 

3. Landfill disposal 

 
From a regulatory point of view, the end-of-life phase is dealt with by ISO 14040, ISO 14044 and ISO TS 14067 

(Greenhouse gasses - Carbon footprint of products - Requirements and guidelines for quantification and 

communication) as well as the International Environmental Product Declaration System (EPD), from Product 

Environmental Footprint (PEF) e from UNI EN 15804:2012 (Sustainability of constructions work - 

Environmental product declarations - Core rules for the product category of constructions products). 

ISO 14040 states that an LCA study should also include the End of Life phase while ISO 14044 regulates the 

boundaries of the system and introduces the concepts of reuse and recycling. In defining the boundaries of 

the system, ISO 14044 also expresses the principles on which to base the allocation of impacts. 

ISO 14067 covers the Carbon Footprint (CF) of products, i.e. their life cycle impact expressed as kilogram CO2 

equivalent emissions. In its calculation methodology, the standard defines the beginning of the end-of-life 

phase (when the product is ready to be disposed of, reused or recycled). The standard also lists the processes 

that may fall within this life cycle stage, and gives references on the time horizons of the calculations. The End 

of Life is considered as a phase that can be improved during the interpretation of the results. 

The International EPD System defines guidelines for a Type III environmental statement and will be further 

elaborated later. The PEF deals with end-of-life in Annex V and defines a method for calculating impacts which 

will be further developed later. 

UNI EN 15804 is a specific standard concerning buildings: it defines the end-of-life phase within the life cycle 

(which in this case goes up to the end of waste), specifies the phases and introduces the concepts of design 

for recycling, reuse and recovery. 
 

Material recovery 

Material recovery consists in exploiting the end-of-life product or some of its components as a resource. 

Material recovery can be achieved through two routes: reuse and recycling. 
 

Reuse 

Reuse consists in using the product again at the end of its life. The function of the product will be the same as 

it was during its useful life, without any substantial changes being made. 

In order to make reuse feasible, it is necessary for end-of-life products to return to a production system in a 

condition suitable for re-use. As the use phase of some products leads to their degradation, this end-of-life 

management option is not applicable to all types of manufactured goods. Reuse is generally applied, for 

example, to certain types of packaging that are easy to recover with "returnable" collections. Reuse avoids the 

production of a new product and thus saves raw materials and energy and avoids emissions from the 

production chain. However, these benefits have to be weighed against the environmental impacts of the 

operations necessary to follow this recovery route. 
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Recycling 

Recycling consists of recovering and reusing the material in disposed of products to produce new ones without 
consuming additional raw materials. 
A prior assessment at the design stage of the actual environmental, energy and economic benefits of recycling 
operations is essential. 
The environmental benefit of recycling is assessed by comparing the impacts of recycling operations 
(treatment, handling, transport), mainly related to energy consumption and emissions, with the benefits of 
replacing part of the virgin materials entering the production process and avoiding sending them to landfill. 
Depending on the fate of the recovered material, two different types of recycling can be distinguished: the 
"open loop" and the "closed loop". 
Closed recycling occurs when the material being recycled is returned to the process that generated it and 
when there is no change in the properties of the recycled material. 
Open recycling occurs when the material undergoes a change in its properties and enters a different 

production process from the one that generated it. 
 

Closed loop 

In order to assess the environmental impacts and benefits of recycling, it is necessary to consider the 
environmental load of the operations involved in the system and the associated mass flows (closed recycling 
is represented in the diagram in figure 3). 
In a mass balance, considering the following parameters: 

● m: mass of the product; 

● R, with R between 0 and 1: fraction of waste sent for recycling. If R=1 the whole waste is sent for 

recycling (total recycling), if R=0 the recycling is zero; 

● S, with S between 0 and 1: fraction of waste sent to landfill (or other treatment) produced by the 

recycling operation. 

 

 
Figure 20: Figure - Flow diagram of an industrial system with closed recycling (Baldo et al.). 

Indicating the production steps and associated environmental loads (C) as: 
● Phase 1 (C1): production of raw materials; 

● Phase 2 (C2): artefact production and use; 

● Step 3 (C3): Disposal; 

● Step 4 (C4): Recycling (including transport and collection). Combining these parameters will result in 

an overall environmental load: 
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Csystem = C1m [1- R(1 - S)] + C2m + C3m [1- R(1 - S)] + C4m 

The terms in previous equation represent the impacts of each individual step, considering the fraction 

recovered within the closed loop. 

Specifically, the mass of the product is multiplied by: 

● C1 (environmental load of raw material production) in turn multiplied by the unit 

minus the fraction sent for recycling purified from the waste from recovery processes. 

● C2 (environmental load of the production and use of the good). 

● C3 (environmental load of landfill), in turn multiplied by the same factor multiplying C1, so that the 
effects of recycling are also taken into account here. 

● C4 (environmental load of recycling operations), which is multiplied by the fraction sent to recovery. 

●  

The four terms just described represent the environmental loads of the four phases of the product's life cycle, 
i.e the environmental impact caused by the operations to which the product is subjected "from cradle to 
grave". 
The  equation  above  can  be  rewritten  so  that  it  is  composed  of  two  terms:  Cwithout_recycle  and Crecycle 

So that the influence of the recovered fraction on the total environmental load can be shown: 
 

Csystem = Cwithout_recycle  + Crecycle = m(C1+ C2+ C3) + m(C4R- R(1 - S) (C 1+ C3)) 

 

In order for recycling to result in an environmental benefit, the second term (Crecycle) must be negative, so 

that Csystem is less than the value of Cwithout_recycle  

The relationship between R and the environmental loads of the system is not linear. In fact, when referring to 
separate collection operations, in order to find more material for recycling, it will be necessary to extend 
collection from denser to more isolated centres. 
This expansion of collection and recycling operations will have an impact (environmental, energy and 
economic) associated with transport. 
The objective is therefore not to recycle "at any cost" (R= 1), but to recycle a percentage of material in such a 

way that the environmental load is minimized (Rmin) 

 
Figure 21: Qualitative trend of the curve relating the environmental load (C) and the fraction recovered by recycling (R), (Baldo et al.). 

Open loop 

Open recycling develops according to the following scheme: 
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Figure 22: Schematic diagram of an open recycling: the pink production system uses the material recovered by recycling opened by the system in blue 

(Baldo et al.). 

Again, in order to assess the environmental impacts of the second production system, it has to be taken into 
account that recycled materials bring with them a share of energy and impact due to the process that 
originated them. 
The following parameters are considered for the assessment of impacts: 

● C1: production of raw materials for product one (generic artefact produced by production chain one); 
● C2: production and use; 

● C3: Disposal; 

● C4: collection and recycling; 

● C5: production of raw materials for product two (generic product, different from product one, 
produced by production chain two); 

● C6: Production and use of product two; 

● C7: treatment of an input unit at operation 7; 

● R, with between 0 and 1: fraction sent for recycling (recovered fraction); 

● m1: mass produced one; 

● m2: mass produced two. 

 

The equation describing open recycling is: 

Csystem = m1 (C1 + C2 + C3) + m2 (C4 + C5 + C6) + R m1 (C7 - C3 - C4) 

The theoretical considerations underlying the open loop case are similar to those of the closed loop, with the 

difference that in this case it is necessary to know data from at least two production processes. 

In the open cycle, in fact, the material recovered from the first artefact becomes part of a new production 

chain, leading to the production of artefact two. 
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20.2.6. INTERPRETATION OF THE RESULTS OF AN LCA STUDY AND 

IMPROVEMENT PHASE. 

This phase is aimed at providing an interpretation of the results of the analysis, identifying the environmental 
criticalities and highlighting the potential for technical and managerial improvement in the life cycle of the 
product under study. An evaluation of the energy and environmental performance of the system under 
examination is carried out, with the possibility of comparing different scenarios of supply of raw materials, 
energy sources, possible recovery of raw materials, secondary materials, etc.. 
In the following phase, in fact, the various options to reduce the environmental impacts and loads of the 
functional unit under study are evaluated and selected, succeeding, where possible, in achieving an 
improvement of the environmental impact in topics such as: less energy demand, less emissions, less use of 
resources, etc. Within this module it becomes necessary to combine the technical-environmental results 
provided by the LCA with all the other information concerning the product under study, economic-financial 
and political-social information on the product and information on consumer receptivity-satisfaction and 
public opinion consensus, in order to identify an eco-compatible product. In this respect it is important to 
specify that LCA, like all comparison-based methodologies, does not propose an absolute solution but 
identifies a set of alternatives from which the decision-maker will have to choose. The objectives of this phase 
are as follows: 

−     translation and interpretation of results; 
− verification of the achievement of study objectives (iteration), data quality and system limitations 

(sensitivity analysis); 
−     compare possible options; 

 

The results obtained should be interpreted and represented in such a way as to have an easily usable 
perception of the results, trying to represent scenarios different from the one considered (typical are 
representations using bar and pie charts). It is important that the sensitivity analysis checks the accuracy of 
the data and their influence on the final result, while expert advice is recommended in order to avoid 
unreliable conclusions. Generally, in order to represent the variability of the data, an initial comparison is made 
between the best and worst case results; a more complex analysis would require the study of the range of 
variability of the input data. 

 

20.3. Practical Approach 

Video 

https://www.youtube.com/watch?v=td-pHqgwxTM 

https://www.youtube.com/watch?v=ntIFdx5KCwA 

 

20.4. Evaluation 

1) What is the LCA method? 

A. Life Cycle Assessment (LCA) is a non-analytical and non-systematic methodology that assesses the 

environmental footprint of a product or service over its entire life cycle. 

B. Life Cycle Assessment (LCA) is an analytical and systematic methodology that assesses the 

environmental footprint of a product or service over its entire life cycle. 

C. Life Cycle Assessment (LCA) is an analytical and non-systematic methodology that assesses the 

environmental footprint of a product or service over its entire life cycle. 

2) The international normative reference for carrying out LCA studies is the ISO standards 

A. UNI EN ISO 14040 – 14044 - 14019 

https://www.youtube.com/watch?v=td-pHqgwxTM
https://www.youtube.com/watch?v=ntIFdx5KCwA
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B. UNI EN ISO 14040 – 14019 - 14072 

C. UNI EN ISO 14040 – 14044 - 14072 

3) What are the main steps of the LCA methodology? 

A. 2 

B. 3 

C. 4 

4) What are the main steps of the LCA methodology? 

A. Definition of objectives and scope - Inventory analysis - Impact assessment - Interpretation 

B. Definition of objectives - Definition of scope - Impact assessment - Interpretation 

C. Definition of objectives - Definition of scope - Inventory analysis - Impact assessment 

5) What is Life Cycle Thinking? 

A. "Life Cycle Thinking is a way of thinking that considers the environmental and social consequences of 

a product or process throughout its life cycle." 

B. "Life Cycle Thinking is a way of thinking that considers the economic, environmental and social 

consequences of a product or process throughout its life cycle." 

C. "Life Cycle Thinking is a way of thinking that considers the environmental and social consequences of 

a product or process over its entire life cycle without considering the economic consequences. 

6) The phases characterising Life Cycle Assessment in construction can be 

A. Pre-use phase - Use phase - End of life phase 

B. Pre-use phase - Use phase - Post-use phase - End of life phase 

C. Pre-use phase - Use phase - Post-use phase 

7) What is the objective of environmental impact assessment? 

A. The objective of the environmental impact assessment is the evaluation (according to precise 

environmental parameters) of the energy flows calculated during the inventory analysis. 

B. The objective of the environmental impact assessment is to evaluate (according to precise 

environmental parameters) the material and energy flows calculated during the inventory analysis. 

C. The objective of the environmental impact assessment is to evaluate (according to precise 

environmental parameters) the material flows calculated during the inventory analysis. 

8) The subdivision of a product system into process units makes it easier to identify the entities entering 

and leaving the system. 

A. True  

B. False  

9) The maintenance of a building over its lifetime costs up to how many times more than the cost of 

construction? 

C. 2 

D. 5 

E. 10 

10) Recycling may be 

A. closed loop 

F. open loop 

G. open loop and closed loop 
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21.Objectives and strategies for a low impact construction site 

environmental 
General Description 

In this unit the trainees will be presented with topics in order to acquire useful knowledge to avoid 
negative effects on the environment, landscape and historical, artistic and archaeological heritage in 
relation to the  site's activity on CDWaste. The trainees will acquire basic knowledge to understand which 
environmental aspects are analyzed and measured within an LCA and which environmental damages could 
occur in the absence of a good assessment and non-recovery of materials from CDWaste. 

 

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

 
Knowledge 

Good knowledge of environmental protection strategies 

Good knowledge of CDWaste good practices already tested and adopted in other 
contexts and in other countries. 

Skills 
Ability to apply innovative strategies for the protection of the environment 

Ability to interpret and reuse good practices already tested in other contexts 

 
Competences 

Improvement of technical skills in order to integrate good practices and experiences 
already adopted in other sites to reduce environmental impact 

Improvement of technical skills to make all employees understand the strategies to be 
adopted to protect the environment using good practices already adopted 

Delivery and Assessment 

The unit will be delivered through: 
□ Discussions 
□ Hands-on 
□ Lessons 
□  etc.. 

The unit will be assessed through: 
□ Examination  
□ Oral examination / exercises 
□  Project 
x Written exercises / test  

 

21.1. Introduction 

Sustainability in construction is a highly topical issue, given that it is only in recent decades that we have begun 

to talk about ecology and pollution from construction. decades we have been talking about ecology and the 

pollution caused by buildings and the and the damage caused to the environment. 

Today industry has become very aware of environmental issues, and has been able to innovate in the production 

of "ecological" materials and products; designers, on the other hand, have focused on research into energy-

saving applications with a high content of "green" materials.  

At the same time, institutions have entered the market with increasingly rigorous requests for low energy 

consumption projects, proposing incentives and tax deductions for new buildings with high "ecological" 

performance. 

Over time, energy certification tools were developed to measure the performance capacity of the building with 

respect to the issue of energy consumption. over time, energy certification tools have been developed to 

measure the performance capacity of buildings in terms of energy consumption. 

The industry itself has been able to innovate in the quality of the building product, and in the search for The 

industry itself has been able to innovate in the quality of the building product, and in the search for ecological 

materials to be introduced into the so-called 'green' market. 

The real development of thinking about sustainability, however, has mainly concerned the finished industrial 

product or the building product. In fact, we talk about energy certification of the building and product 

certification (labelling), which gives a measure of ecology in relation to various parameters. 
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The sustainability value is thus given to the finished product, but the environmental impacts of the whole 

process are neglected. impacts on the environment of the whole process, especially in the construction sector, 

which consumes more than 50% of the world's raw material resources and produces huge amounts of waste. 

The industrial sector, on the other hand, has for some time been innovating in the environmental management 

of its production processes. production processes. 

 

21.2. Theoretical approach 

21.2.1. TOOLS FOR ANALYSING ENVIRONMENTAL IMPACTS 

Tools for assessing the environmental sustainability of buildings 
The assessment of environmental sustainability is a very complex procedure, as there is no defined framework 
on which determining factors should be taken into account. 
In addition, the difficulty lies in the fragmentation of the whole sector, which, because of its size and the 
different interests and professions involved, does not develop unified sharing strategies and the objectives of 
environmental sustainability assessment are much discussed. Moreover, when we talk about integrated 
planning, the processes of sharing the working method are very often neglected, thus generating confusion 
among the operators in the sector. Only the integration of professionalism and the awareness of shared design 
processes would lead to the definition of environmentally sustainable criteria for the achievement of 
performance and improvement requirements. 
The assessment criteria, commonly known as sustainability indicators, are necessary to be able to set out 
common paths and measure the performance of the construction sector and the industry linked to it. At the 
same time, voluntary requests have arisen from operators and designers to have reference tools, design and 
operational indications to obtain environmental certifications for buildings. The need for tools for analysis, for 
evaluation of environmental parameters, for control and revision procedures, for guidance, has strongly 
changed the interests of the market, involving every production sector up to the final consumer. 
The tools 4developed to respond to these needs are generally articulated according to a series of environmental 
requirements against which the expected performance is defined, verifiable through indicators. The indicators 
are given a score and the weighted sum of the scores gives the final overall assessment of the building. Building 
assessment systems structured in this way are defined as score-based systems because they take the form of 
check-lists and provide each item (indicator) with a score in relation to compliance with pre-established criteria: 
the building totals a certain score from the sum of the individual items and in this way it is possible to assess 
the degree of sustainability of the building, also creating a ranking of merit. 
The aim of these assessment methods is to model the design process in order to achieve the expected 
performance; they should be a working tool, to share objectives, to raise awareness of all actors in the building 
process towards environmental sustainability, with a view to improving the overall quality at all stages. 
The real difficulty in using such tools is the calculation of the performance required by the evaluation criteria, 
as very often making a quantitative and comparable judgement can lead to errors and misunderstandings. The 
specificity of each building project should not be underestimated. The different initial environmental 
characteristics,  the  different  types  of  construction,  the  materials  used,  the  objectives  for  reducing 
environmental impacts, and in general the assessment indicators required by these instruments would not be 
valid for a certification that would standardize the concept of sustainability. 
Scoring a factor may not give the same results for two buildings with different characteristics. 
The criterion, for example, of energy saving may have more weight in buildings where there is a greater 
temperature range, but be of little significance for buildings in more temperate climates. 
Therefore, the development and use of environmental certification tools must take into account the typical 
conditions of each construction, and must direct towards an integrated design, in which, already in the initial 
stages, the performance to be achieved is assessed and policies of action, control and accountability of all actors 
are applied, during all phases of the building process. 

                                                             
4
 M.Lavagna, "Life cycle Assessment in construction", Hoepli, Milan 2008, p. 82. 
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The first environmental assessment system to be developed was the English BREEAM (Building Research 
Establishment Environmental Assessment Method), created in 1988 by BRE (Building Research Establishment). 
It is a voluntary tool for assessing the sustainability of buildings on the basis of a score given to seven different 
areas, which in turn are divided into chapters. The assessment areas are energy, transport, pollution, materials, 
water, land use and health. The credits assigned to each area are added up in a weighted way, according to the 
priorities of the intervention, and at the end a score is obtained which establishes the sustainability recognition 
of the building (from Pass to Excellent). The BREEAM system is applied to buildings with different uses: 
residential (EcoHomes version), offices, supermarkets, schools, industries. A few years later, in 1993, the U.S. 
Green Building Council (USGBC) was founded in the United States, following39 the demand by private 
companies for a quality guarantee in the purchase of buildings and the growing market demand for high 
performance green buildings, with the support of the government. The protocol developed, the Leadership in 
Energy and Environmental Design (LEED), has been active since 2000. It is voluntary and based on consensus, 
and is guided by the market, which determines the evaluation criteria and verifies the certifications. The typical 
feature of  this tool is its projection  towards  the needs of  operators  in the construction sector, with a view to 
innovating production processes linked to the building industry and improving the quality of projects, 
guaranteeing the benefits of performance for the end user. 

The LEED protocol is applicable to every category (new buildings, commercial buildings, residences, settlement 
areas, schools, medical facilities), is divided into seven assessment chapters (site sustainability, water 
management, energy and atmosphere, materials and resources, indoor environmental quality, design 
innovation, regional priority), to which credits are associated. The final sum allows the achievement of an 
award. 
The need for new models for assessing the environmental sustainability of buildings has driven the entire 
market, driven by designers' requests for guiding tools for the design and control of environmental impacts 
and by companies seeking new innovative proposals for the consumer. In addition to these two protocols 
(BREEAM and LEED), over time the more developed countries have developed their own assessment tools, 
which are highlighted in the list below: 
− Total Quality (Austria); 

− HQE, High Environmental Quality (France); 
− ITACA, Institute for Transparency, Updating and Certification of Contracts (Italy); 
− MINERGIE-ECO (Switzerland); 
− GREEN (Spain); 
− DGNB (Germany); 
− Green Star (Australia); 
− CASBEE, Comprehensive Assessment System for Building Environmental Efficiency (Japan); 
− THREE STAR (China); 

− GBTool (California, USA). 

 
The spread of these tools for assessing environmental sustainability, commonly called eco-tools, has certainly 
made designers and companies more aware of environmental issues, but there is a risk of simplifying 
innovation and research in the construction field, which is too often conditioned by compliance with the 
requirements of these tools. On the other hand, there is a recognizable difficulty in finding all the information 
needed to meet the requirements, given that very often fragmentary and not yet shared data is available for 
calculating environmental performance. 

 

21.3. Sustainability and innovation 

21.3.1. THE IMPACT OF CONSTRUCTION ON THE ENVIRONMENT 
In recent decades, the international scientific community has made great efforts to quantify the potential 
climate impacts due to anthropogenic greenhouse gas emissions as a result of economic and population growth. 
In particular, the latest Climate Change Assessment Report (AR5) presented by the Intergovernmental Panel on 
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Climate Change (IPCC5), declared a historical peak in the concentrations of carbon dioxide, methane and nitrous 
oxide in the atmosphere: for example, if we consider the period between 2002 and 2011, emissions due to 
human activities increased by 54% compared to 1990. These emissions have contributed to global warming, 
which increased by 0.85 °C between 1880 and 2012; 0.72 °C between 1951 and 2012, causing significant 
environmental damage such as rising sea levels, increased ultraviolet radiation, and more violent and dangerous 
weather events. 
The desire to limit emissions and the resulting climate change is evident in the Paris Agreement 6of 2015, which 
set the goal of keeping the temperature below 2°C compared to pre-industrial levels. A further step forward 
was taken by the IPCC (Intergovernmental Panel on Climate Change), in October 2018, with the approval of the 
report entitled "The Special Report on Global Warming to Limit Global Warming to 1.5°C Compared to 2°C". The 
incentive to embark on new paths towards a more sustainable society is due, above all, to recent studies 
showing the worsening concentration of greenhouse gases in the environment: according to some analyses, we 
are heading for an increase in average environmental temperatures of 3 °C by 2100 with the risk of causing 
serious damage to the environment. 
In this context, the construction industry is one of the main culprits considering that not only does it consume 
large amounts of energy and energy sources to meet the ever-increasing needs of the population that demands 
to live in better conditions, but also because it pollutes the environment and produces greenhouse gases7. This 
sector, in fact, in addition to consuming 40% of the materials present in the entire economic system, generates 
40-50% of global greenhouse gas emissions and acid rain agents. The development of these issues has become 
a matter of great interest for the energy and environmental policies of European countries, which consider the 
building sector as a key area for the achievement of objectives aimed at reducing emissions. 
This is addressed in the 2010 Directive 2010/31/EU on the energy performance of buildings, as a replacement 
for Directive 2002/91/EC, which forms the basis for national regulations to be implemented in Member States. 
In particular, this specifies that all new buildings will be quasi-Zero Energy Buildings (nZEB) defined as very high 
energy efficiency buildings. These buildings are characterized by "nearly zero energy 8" consumption during the 
use phase; very low or nearly zero energy requirements should be covered by energy produced on site from 
renewable sources, such as solar (photovoltaic and thermal), wind, geothermal and biomass, achieving self-
efficiency during use. However, the reduction of  energy consumption during the use phase is only one of the 
aspects to be taken into consideration in order to move towards environmental sustainability in buildings. In 
order to correctly quantify the total energy consumption in the building process, it is necessary to also consider 
the embodied energy related to the whole life cycle of the construction, including: extraction of raw materials, 
production of materials, demolition and waste disposal. 
There are therefore two main types of energy that buildings require: 

− Direct Energy, properly called Operating Energy (OE), which is the energy used during the construction, 
prefabrication, transport and maintenance phases. In particular it concerns the use phase of the 
building referring to the consumption of energy used to maintain comfort conditions inside the 
premises. 

− Indirect energy, more appropriately termed "Embodied Energy" (EE), which refers to the final energy 
needed to operate the production process of the materials used and the energy stored by the product 
as it exits the production process. 

In order to move towards a more responsible and environmentally friendly design, it is necessary to review and 
modify current construction practices and seek new methods and technologies to reduce high energy 
consumption. 
 

 

                                                             
5
 The Intergovernmental Panel on Climate Change (IPCC) was established in 1988 by the United Nations Environment Programme (UNEP) and the World 

Meteorological  Organisation  (WMO) to assess climate change and its potential environmental and socio-economic impacts. 
6
 Signed in 2015 at the 21st Conference of the Parties to the UNFCCC 1 (COP21) and signed on 22 April 2016 in New York by over 170 countries. 

7
 At a European level, around 36% of CO2 emissions are related to buildings. 

8
 The definition "nearly zero energy building" refers to the possibility of producing renewable energy on site without making it a constraint, leaving room for 

other possibilities, especially in the definition of system boundaries (High performance masonry: thermal, acoustic, environmental and economic evaluation of 
brick shell solutions / Monica Lavagna, Michele Paleari, Davide Mondini) 
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21.4. Sustainability for businesses 

21.4.1. SUSTAINABILITY IN TERMS OF QUALITY AND INNOVATION FOR 

BUSINESSES 
Environmental sustainability must be a non-limiting condition for companies in the sector. The willingness to 

take action to save energy, raw materials and natural resources, and to reduce waste on land and water and 

emissions into the atmosphere, is a key factor in being competitive in the markets. Production and construction 

processes must therefore include the environmental issue within them, and innovative tools must be developed 

in order to obtain quality management system certifications. 

The global awareness of the actors on the environmental issues of the activities related to the construction 

industry is possible thanks to the training and education within the organizations and in the whole system 

connected to them, through the empowerment of the operators and the elaboration of  internal  and external 

audits for the evaluation of the criticalities and the compliance with the set objectives. 

Increased awareness of environmental issues leads to benefits with respect to the internal policy of 

organizations, greater control of their procedures and a management system that must meet performance and 

quality principles. In addition, new market interests would arise, oriented towards the marketing of sustainable 

products and processes, which are increasingly demanded by customers, and new job opportunities for 

professionals. 

The new integrated design models must include the entire sector of professionals, who will have to dialogue 

with all the players in the construction system and move towards multi-sectoral disciplines, understanding the 

importance of integrating skills, in improving the quality of the project and achieving performance 

requirements, in terms of costs, environmental impact and process optimization. 

Quality means better construction characteristics in the use of products and in the execution of  site activities, 

achievement of the objectives of savings in  the use of  raw materials and energy, increased healthiness of the 

environment, control of execution activities and procedures to reduce impacts throughout the life of the 

building, from the construction phase to management and final demolition. The revision of the process in terms 

of performance requirements would certainly lead to an increase in initial costs for the companies and the 

clients, but recovered by the reduced maintenance interventions during the life of the building. 

Moreover, the new innovative scenarios in the construction sector, as repeatedly stated, are the search for 

voluntary and proactive actions to improve production and execution processes, with respect to environmental 

issues, for the creation of new competitive markets focused on sustainability. 

The profound changes in the construction sector, the search for technological innovation, the ever- increasing 

need for environmental control of processes, have generated organizations capable of responding to 

sustainability objectives. The orientation of the construction industry is towards integrated design, 

characterized by a methodology that takes into account all the environmental aspects of the processes, from 

the choice of materials, to the selection of suppliers, but above all in the production activities and in the 

execution of work on site, up to the management of the building and its demolition. 

In February 2001, the European Commission published the Green Paper on Integrated Product Policy; the 

Integrated Product Policy (IPP) aims to steer the market towards sustainable products by promoting integrated 

policy instruments oriented towards green procurement (demand side) and sustainable product development 

(supply side), thanks to LCA analyses. 

The concept of life cycle assessment is also being introduced into process management, especially in the 

construction industry, through the development of environmental management systems and the definition of 

environmental performance. The international ISO 14001 standards and the EMAS regulation go in this 

direction. 

In May 2001, the Report on Sustainability in Construction was published. This report is based on the assumption 

that achieving the goal of improving environmental sustainability in the sector will require firstly, a highly 

competitive construction industry and, secondly, carefully designed environmental strategies for the sector. 
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The involvement of all stakeholders, in particular national governments, with European institutions playing a 

significant coordinating role, is considered crucial in the effort to truly improve the sustainability level of the 

sector. 

Therefore, in order to respond to the changing needs of the  construction market, the widest possible 

collaboration between all actors in the process is  essential, i.e.  Integrated  Project Delivery (IPD). This approach 

integrates people, skills, structures, internal resources, company management, and absorbs the qualities and 

professionalism of all participants for the improvement of the project. In the construction industry, the roles of 

the different actors are fundamental and must respond to the objectives of integrated design. Public bodies 

and institutions must produce regulations and rules, in any case incentives for sustainable development, and 

be able to guarantee controls on product and process certifications. They also need to revise the procedures 

for selecting contractors by including quality and sustainability requirements and conditions in tenders, and 

subsequent control actions during execution, so that they can evaluate the bids submitted not only through 

downward economic models. The industry of suppliers and producers of raw materials for construction must 

aim to reduce impacts on the environment, primary resources and work waste, have internal environmental 

management systems in place, and apply quality labels to construction products. 

The protagonists are also the professionals, the design engineers who must produce sustainable products in all 

phases of life, from the execution phase, to use, management and demolition. This must translate into a 

reduction in energy consumption, the choice of materials with a high recycled and recyclable content, technical 

solutions for construction details (e.g. the possibility and ease of dismantling and reuse of components at the 

end of their life), a reduction in construction and demolition waste to be sent to landfills, a reduction in 

emissions into the atmosphere, soil and water, and a healthier environment. Attention must also be paid to 

reducing operating and maintenance costs during the life of the building. 

Finally, the construction companies and all operators linked to them. At all stages of the process it is necessary 

to assess any environmental impacts of construction activities. First of all, procedures and actions need to be 

properly planned before the construction site is set up, in order to be able to subsequently control any type of 

intervention deemed to be environmentally critical. Every step of the process on the construction site must be 

planned and all operators, including subcontractors, must be trained in order to prevent possible criticalities. 

Every activity carried out in construction is potentially harmful to the environment. In fact, the transformation 

of building elements, on-site or off-site production, the transport of products, the handling of mechanical means 

at each stage of the process, the unavoidable consumption of resources such as energy, fuel, water, primary 

materials, the emission of dust and pollutants into the atmosphere, the production of huge quantities of 

construction and demolition waste are just some of the factors that directly impact the environment. 

Therefore, the elaboration of procedures that foresee actions to mitigate and control impacts at every stage of 

construction, including the dismantling of the construction site at the end of the works, must be included in the 

environmental management system of construction companies, as a guarantee of the sustainability of the 

activities on the construction sites and as a quality mark of the organisation. 

 

21.5. An example of eco-tool: the LEED protocol 

In 1993 the non-profit USGBC (U.S. Green Building Council) was founded in the United States, with the main 

objective of transforming the construction market and the need to have a system for defining sustainability 

criteria and measuring efficiency, to promote a better quality of life. After several years of discussions with 

trade associations, professionals and operators in the sector (construction companies, real estate developers, 

environmentalists, industrialists), in 1998 the first LEED (Leadership in Energy and Environmental Design) pilot 

programme was drawn up for new buildings or the renovation of existing buildings. To date, the most recent 

version of the protocol has been updated to LEED 2009, and versions have also been developed for the 

various building categories (LEED for Commercial Interiors, LEED for Homes, LEED for Schools, LEED for 

Healthcare, LEED for Core & Shell, LEED for Neighbourhood Deve-lopment, LEED for Retail). 
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In 2008, the GBCI (Green Building Certification Institute), an independent body supported by the USGBC, was 

set up to manage the certification  procedures and all administrative  activities related  to  sustainability 

programmes for buildings; it is a totally independent body that guarantees the quality of certification and the 

impartiality of a third party. 

As with most environmental sustainability protocols, LEED is a voluntary system, based on market consensus. 

LEED assesses the overall environmental performance of the building at all stages of the process, during 

design, construction and operation. 

The assessment system is divided into environmental categories, which deal with different aspects during the 

design, construction and operation processes. There are five environmental categories: 

− Sustainable Sites; 

− Water Efficiency; 

− Energy & Atmosphere; 

− Materials & Resources; 

− Indoor Environmental Quality 

In addition, there are two more, which deal with issues not conceived in the remaining categories, namely: 

− Innovation in Design; 

− Regional Priority. 

Each category is in turn composed of prerequisites and credits which are scored according to the performance 

of the building. The prerequisites and credits define the environmental needs to be met (goals) through the 

responses to the requirements. Strategies and technologies represent the possible solutions that can be 

implemented to achieve the goals. The prerequisites represent the mandatory minimum performance that 

the building must have in order to be certifiable. As minimum requirements, no score is associated with them. 

The credits express the more or less advanced performance that the building has within each category. They 

are given a variable score (minimum 1 point). 

LEED systems award a maximum of 100 points from the five basic categories plus 10 bonus points for the Design 

Innovation and Regional Priority categories, for a maximum total score of 110 points. The final sum of credits 

awards a LEED certification level: 

− Certified (Basic): 40-49 points; 

− Silver: 50-59 points; 

− Gold: 60-79 points; 

− Platinum: 80-110 points. 

The system for attributing value to each credit is a weighted one. That is, the environmental impacts of the 

building are estimated in the various categories of environmental impacts (e.g. greenhouse gas emissions, use 

of resources, pollutants in water and soil, transport, etc.), assessed through energy modelling or LCA analysis, 

and a greater weight is given to the impacts that have the greatest influence in the main categories. This system, 

for LEED, would encourage tools for reducing consumption, polluting emissions and waste produced. 

The building's certification according to the LEED protocol is issued by the independent body GBCI, at the end 

of the construction and after checks of all the indicated requirements by a team of specialized experts. 

The certification process is voluntary and the first step consists in the registration of the project on LEED Online, 

by the person in charge of the project team, the Project Team Administrator, who is responsible for the 

certification procedures and coordination of activities. All the necessary documentation describing the project 

is sent and at the same time access is given to all the LEED guides for achieving the required objectives and 

credits. With a view to integrated design, the following are assigned  to all components the directives for the 
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production of graphics, data and documents to be attached and sent for the re-assessment of prerequisites and 

credits. The process continues up to the construction in which the dedicated categories not yet evaluated in the 

design process are implemented. At the end of the construction and all related activities the procedure is 

concluded with the last documents and waits for the review. The competent GBCI auditing body can make 

suggestions regarding the requirements and make a negative decision regarding the granting of credits, with 

appropriate justification.  

As soon as the certification process is completed, the project that scores at least 40 points is LEED certified, 

receives a formal letter, and is entered into the USGBC's international database. 

 

21.6. Practical Approach 

 

Video 

https://www.youtube.com/watch?v=4vmaqxMk4VY 

https://www.youtube.com/watch?v=tST7xEJ41i4 

https://www.youtube.com/watch?v=K8ANxdxDsK0 

21.7. Evaluation 
1) What was the first environmental assessment system? 

A. BREEAM 

B. HQE      

C. VERDE 

2) The environmental impact assessment procedure must be initiated 

A. before work begins 

B. before the project is defined 

C. during or immediately after completion of work 

3) The LEED protocol is 

A. A mandatory protocol to be adopted in the case of new constructions 

B. A voluntary protocol that only applies in certain situations 

C. A voluntary protocol based on market consensus 

4) The LEED protocol evaluates the overall environmental performance of the building 

A. during the phases of the design, construction and management processes 

B. during the phases of the design and construction processes  

C. during the phases of the building's design processes 

5) What is the maximum score that can be achieved when applying a LEED protocol? 

A. 50 + 10 bonus 

B. 100 

C. 100 + 10 bonus 

6) How many levels of LEED certification are there? 

A. 2 

B. 4 

C. 6 

7) The assessment system is divided into environmental categories, which deal with different aspects 

during the phases of the design, construction and operation processes. How many of these categories 

are there? 

https://www.youtube.com/watch?v=4vmaqxMk4VY
https://www.youtube.com/watch?v=tST7xEJ41i4
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A. 3+2 extra 

B. 5+ 2 extra 

C. 6 + 2 extra 

8) The subdivision of a product system into process units makes it easier to identify the entities entering 

and leaving the system. 

A. Positive and negative environmental aspects 

B. Internal and external environmental aspects 

C. Direct and indirect environmental aspects 

9) What are eco-tools? 

A. Environmental impact assessment tools 

B. Environmental sustainability assessment tools 

C. Energy consumption assessment tools 
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22.Economic and social considerations that must be made for the selection 

of sustainable products 
 

General Description 

In this unit, trainees will be presented with topics in order to gain knowledge about the main features of 

Life Cycle Cost analysis of materials and the social impact it might have. The trainees will only know the 

basics of performing a Life Cycle Cost (LCC) and which costs and recycled materials have to be taken into 

account in order for the LCC to become a useful tool not only from an economic point of view but also to 

decrease the social impact. 

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

Knowledge - Good knowledge of the costs of sustainable construction in its life cycle 

- Good knowledge of how to manage the costs that occur in the life cycle of a building  

Skills - Ability to demonstrate and explain construction life cycle costs (LCC) to others 

- Ability to demonstrate and explain the social impact of using the LCC process to 
others 

Competences - Acquiring specific technical skills to assess the impact of LCA on life cycle costs and 
social impact 

- Acquiring specific technical skills to demonstrate to all stakeholders the socio-
economic impact that the use of LCA can have 

Delivery and Assessment 

The unit will be delivered through: 
□ Discussions 
□ Hands-on 
□ Lessons 
□  etc.. 

The unit will be assessed through: 
□ Examination  
□ Oral examination / exercises 
□  Project 
x Written exercises / test  

 

22.1. Introduction 

The aim is to show how the materials, experience and skills are already available to promote a change that can 

directly benefit families and the quality and liveability of our cities in general. . The challenge today is to make 

these experiences known so that they can be taken out of their still limited use, which is linked to the availability 

and reliability of information.  

The experiences show that it is possible to imagine a new 

a new type of building that is no longer a danger to the environment, to land use and energy 

and energy consumption, but which becomes an opportunity for urban regeneration and the fight against 

pollution. 

regeneration and the fight against climate change. Moreover, the road is marked out thanks to European 

directives: new public buildings will have to be Net Zero Energy, while private buildings will have to be Net Zero 

Energy from 2021. increasing recycling targets for materials in the building sector 
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22.2. Theoretical approach 

22.2.1. SUSTAINABILITY IN THE CONSTRUCTION SECTOR 

The question of sustainability 

The concept of sustainable development was first enunciated in 1987 by Gro Harlem Bruntland10 during the 

work of the World Commission on Environment and Development (WCED) at the United Nations. The report 

was called "Our Common Future", known as the "Bruntland Report". 

The common and globally shared definition of sustainability can be expressed through the principle that we 

should leave to those who come after us an environment at least no worse than the one we found. The theory 

of conserving resources while meeting the needs of future generations is thus accepted. 

The issue of environmental sustainability has arisen in a highly industrialized context of globalized markets, 

where, however, studies are slowly being carried out into the problem of pollution and worldwide reports are 

being drawn up on the damage caused by pollutants in ecosystems. 

The development of ecological thinking, of an environmental doctrine, brings to light the problems arising from 

man's activities in relation to the environment and consequently the possible actions to be taken, which are 

necessary for the future of the planet. 

The aim of the document is to overcome the view of sustainability as the optimization of a static situation, 

based on the definition of limits, and to define sensitivity as a process, in a dynamic perspective, in which the 

management of change ensures that the environment is not further altered. 

The emergence of ecology (literally "science of the home" from the Greek Ökologie, from oikos=home) as early 

as the end of the 19th century brought to light the study of natural economics, understood as the science of 

living beings and inhabited spaces, more generally of the natural and anthropogenic territory, of man's 

environment and relations with the natural space. 

An example of the concept in architecture is biology, known as the 'science of life', which is the study of the 

properties of all living things, habitats and relationships. This is carried over into biological architecture or "bio-

architecture" as the search for the causes of impacts due to human transformations and the application of 

techniques and materials in architectural design that seek to limit pollution and improve the health of living 

beings and the surrounding environment. 

Current applications are mainly aimed at the environmental aspects of construction, such as the reduction of 

the environmental impact of buildings, pollutants and the use of green, low-impact materials. 

The issue being debated is that the quest for a totally natural path in construction is totally paradoxical, contrary 

to what is claimed  by the most convinced  ecologists. Man  has always exploited the planet's resources and 

ingeniously transformed them to suit his needs, emitting waste and generating negative impacts on soil, water 

and the atmosphere. Construction activities are by definition transformational activities, certainly artificial and 

not natural. Concrete, for example, is the transformation of natural elements provided for human use, as are 

almost all resources taken from nature. The reuse of materials, which is one of the important factors in the 

decrease of virgin resources, however, involves their transformation, both mechanical and industrial, with 

polluting emissions. 

Therefore, the issue is summed up in the knowledge that transformation processes, as explained by 

thermodynamic laws, generate a degraded form of energy, unusable, heat, which is the waste absorbed in 

ecosystems. 

The irreversibility of the transformations in any case involves the expenditure of resources and energy (work), 
causing output on the environmental system (pollution), i.e. the entropy of the system is continuously 
increasing. 
Entropic processes are therefore always at the basis of man's transformations, and the application of natural 

principles in construction and architectural projects can only be assessed through policies of control and 

reduction of the impacts generated, which are always present and can never be reduced to zero. 

The industrial explosion combined with the growing demand for energy to satisfy needs has increased 
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consumption and consequently the impact on the environment with inevitable disasters on ecosystems. More 

and more research is being carried out into the damage caused to humans by greenhouse gases and global 

warming, such as melting glaciers, desertification, flooding, soil acidity and the saturation of the atmosphere 

with chemical pollutants, with irreparable consequences for human and animal health. The process of 

deforestation in search of fertile land, the uncontrolled use of raw materials to supply the manufacturing and 

industrial sectors, the consumerist model of western society at the expense of the rest of the world, have 

dramatically increased the risks of a point of no return, where there will be no room for future generations. 

The Bruntland report, as written in the first paragraphs, represents the beginning of a necessary path towards 

a new culture of savings, control of limits, effective action, through the principle of environmental sustainability. 

We realize that the well-being generated by the industrial revolution can be reviewed and rethought in terms 

of improving the quality of the environment, controlling the impacts generated, and assessing the 

environmental issues in entire production processes. As already stated, the aim of sustainability is not to 

eliminate transformations, because they are irreversible, but to create a cultural model of development that 

can be more easily absorbed by the environment. 

According to the Bruntland report, the emergence of sustainability necessarily depends on reducing the burden 

of extracted and disposed resources, changing the cycles of use and reuse of materials and raw materials, 

adopting policies for the valorization of renewable resources and the sustainable use of non- renewable 

resources. Further pressure on the environment and resources is not accepted. This does not mean the end of 

all human activity and transformation, but a process of cultural, social and economic change. The process is 

globally accepted by the industrialized countries, convinced that they can innovate thanks to new technologies 

capable of combining higher production and lower environmental impact, but ignored by the "underdeveloped" 

countries, which hardly implement environmental policies due to economic and cultural poverty. 

The report emphasized three fundamental approaches to the concept of sustainable development: the 

economy, the natural environment and social needs. All typical human transformation activities must be 

designed to ensure the rational consumption of resources, the reduction of impacts on the environment and 

the well-being of people. 

The issue of rational and efficient use of resources has obvious explanations in the economics of markets. The 

scarcity of raw materials, the consequent increase in production costs, the race to exploit  every resource, have 

inevitably made the global markets of the large producing and selling countries the sole owners of the scarce 

goods that determine the rules. Environmental policies are also born to control these dynamics just mentioned. 

The theme of sustainability must therefore create a model of economy no longer characterized by the 

exploitation of material goods, but by the awareness that the search for new environmental values in 

production are important factors of competitiveness and business. 

Policies undertaken in countries must take into account the effects they may have on neighboring countries, 

and any environmental choices must be checked in a comprehensive manner. The problem of assessing 

sustainability at the level of legislation is also the cultural and economic characterization of each country. 

Prioritizing waste recycling in one area or even in one municipality may not be fundamental to the choices of 

neighboring municipalities, and the eco-sustainable model may yield unexpected results. Shared policies that 

make states responsible seem to be the easiest, never immediate, ways of creating true sustainable models. 

 

22.2.2. THE ENVIRONMENTAL ISSUE IN THE CONSTRUCTION SECTOR 

The growing interest in the principles of sustainability (economic, environmental, social) has involved above all 

the construction system and the whole industry linked to it. This is a key sector in Europe, with the highest 

employment, 7.5% of the total, and 9.7% of gross domestic product  and 47.6% of gross fixed capital9. 

The economic impacts of the sector are therefore substantial and environmental impacts are inevitably linked 

                                                             
9 Data taken from The final report on sustainable construction, presented by the Working Group consisting of 

representatives from the European Commission, Member States and industry in May 2011. 
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to them. The activity of the sector involves a very high consumption of natural resources (more than 50% by 

weight of all materials extracted from the earth's crust are transformed into construction materials and 

products) and the production of an enormous amount of waste (generated mainly by demolition activities and 

comprising between 40-50% by weight of the total production of waste generated by human activities). If the 

use phase is also considered, energy consumption and relative emissions of pollutant gases into the atmosphere 

are added. In Europe, heating and lighting of buildings accounts for most of the energy consumption (42%, of 

which 70% is for heating) and produces 35% of greenhouse gases; in addition, there are direct impacts on soil 

and water. 

The actual impact on the environment has raised awareness in the construction sector and policies and actions 

have been promoted, also thanks to institutional bodies, to develop a culture of sustainability in construction, 

involving the entire building industry. 

Technological innovations and the continuous search for eco-sustainable products has led to new frontiers of 

competitiveness for companies in the sector. 

In 1997, the European Commission published Communication COM(97)53910, known as  The competitiveness 

of the Construction Industry, in which it analyzed the whole system of the construction industry (production, 

market, methods, processes, etc.) and listed the critical points to be solved by Community and shared actions 

to improve quality and competitiveness. 

At a global level, the document states, the construction process is constantly changing, driven by the need to 

innovate technologically and in the practice of building. One of the starting conditions to improve overall 

efficiency is the integration of all actors in the process, the involvement of operators, together with an increase 

in communication and decision-making aspects in all phases of management. In the first place there is a need 

to search for new forms of collaboration, to have relationships with stakeholders in the construction process, 

to improve the quality of the work and the product, reducing costs and focusing on effective decision-making 

in design and construction activities. 

The same procedures for choosing requirements in tenders should take into account the innovation of the 

project, the quality of the materials used, and if LCAs are present, health and safety, and the construction 

process and its impacts on the environment. Co-operation between the actors in the process, stakeholders, 

clients, construction companies, suppliers, sub-contractors, designers and engineers, would lead to increased 

efficiency and the ability to share actions and objectives. 

Integrated design should be a development model, capable of innovating the entire market and construction 

management processes, as it focuses on performance and quality criteria, and would improve the 

competitiveness of companies in the industry, thanks to benefits in terms of efficiency and cost reduction. 

 

i. Environmental issues on construction sites: the complexity of managing the 

process 

 

The spread of a culture of sustainability among different sectors of industry has certainly changed the model of 

production, involving environmental issues, thanks to technological research on the one hand and impact 

control tools on the other. These changes have produced new competitive markets for the sale of goods and 

services and the exchange of skills, which have also economically improved the initial costs required for 

environmentally sustainable transformations. 

In the construction sector, as mentioned above, ecological theories and technical construction solutions have 

developed, aimed at saving energy, reducing virgin materials, and using products with a high recycled content, 

with elements that can be dismantled and reused at the end of their life, which have considerably improved 

                                                             
10 Text consulted at: http://ec.europa.eu/enterprise/sectors/construction/files/compet/com-97- 539- 

commcompconstr_en.pdf 

http://ec.europa.eu/enterprise/sectors/construction/files/compet/com-97-
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the quality and durability of buildings. 

However, the issue of sustainability has been read, in many industrial sectors, from the point of view of the 

finished product. With respect to projects, energy savings calculated during the life of the building are often 

taken into account, motivated by actual consumption parameters (also required by current legislation), but all 

the transformation processes and construction site activities that produced the object and that cause not 

insignificant impacts on the environment are not taken into account. The innovation of multi-criteria tools, or 

eco-tools, lies in breaking down the process into its life phases (from execution to management and use), 

assessing its impact through environmental indicators, and calculating energy consumption of the finished 

product and everything else that may be decisive for certification. 

Process evaluation is very often neglected, but the negative effects of site processing activities on the 

environment are the basis for the development of codes or protocols that provide innovative solutions in the 

field of construction. 

Unsustainable process management for companies means consuming a lot of material resources, higher energy 

consumption, inefficient transport and supply systems, high production of construction and/or demolition 

waste to landfill, risk of penalties for non-compliance with environmental regulations, all of which adds up to 

higher costs. The unsustainable process would therefore become uneconomic. One of the biggest problems in 

spreading a sustainable model of construction activities is the quantity and complexity of the construction 

business sector. Awareness of environmental issues should overcome the existing fragmentation among the 

actors in the construction process. Compared to any industrial sector, where the boundaries of production are 

clearer and the responsibility and control of the phases are easier, in construction you have to deal with very 

different organizations, professionalism, work models, economic dimensions, tasks and activities  that vary from 

project  to project. The control of such a complex and changing process is difficult without the cooperation of 

the operators and the sharing of objectives. The relationships between clients, designers and builders must be 

studied on the basis of criteria for process improvement and efficient performance in economic and 

environmental terms. 

The diversity of activities and tasks of all operators within the construction sites generates difficulties in sharing 

environmental concerns, if there is a lack of training and dissemination of a collaborative culture of the 

construction process, undertaken by the organization management. The lack of perception of the unity of the 

process and of the finished product produces misunderstandings, procedural errors, poor accountability of all 

actors and higher final costs. 

Environmental issues on construction sites must therefore be part of a larger system in which companies adopt 

policies for transforming construction processes on construction sites and there are incentives to spread 

sustainability issues, with awareness of environmental impacts at every stage of the process, promotion of 

innovative techniques for controlling and mitigating them, and a desire to improve the final quality. 

 

Environmental certification tools such as LEED propose, in their structure and form, a type of integrated design 

that renews production processes and can be a guide to achieving sustainability criteria and competitiveness 

objectives for the construction market. The voluntary nature of these protocols is, however, only a first step 

towards bringing companies and designers closer to an overall assessment of the process/product with respect 

to environmental issues and impacts. The same international and EU standards that have recently come into 

being are moving in this direction. 

The autonomous choice of organizations to adopt procedures and  tools that guide  the assessment of worksite 

activities, establish performance requirements and the actions necessary to mitigate the impacts generated, 

and identify internal responsibilities for training and control, is certainly an  innovative and qualifying theme 

that should be enhanced in the choice of works and in procurement procedures. The final certification of the 

sustainable construction site is therefore a decisive condition for the creation of a new market for construction 

and companies, with a view to improving the efficiency of the process and reducing the environmental impact 

of construction activities. 

The construction site is a complex system of production in which construction works are carried out and in 
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which numerous operators and professionals work. The difficulty of site management lies precisely in the 

quantity and diversity of activities that take place on the site and also involve the natural or man-made outdoor 

space. 

Although it is difficult to examine every variable that makes up the whole organism, due to the fact that 

construction sites are different with respect to what is to be realized, it is possible to list some common 

elements that characterize the construction site. 

First of all it should be underlined that the building site organism represents the place of production of work, 

of material goods and of transformation, which occupies territory within an already built or natural centre, and 

spaces for activities also outside its boundaries, being connected, for example, with the centres of production 

of materials, through road routes. The construction site also involves highly variable work, using different 

machinery and different professionals during all phases of the construction process. There are also places 

dedicated to the procurement of materials for construction and spaces dedicated to packaging, construction 

and demolition waste. Another common factor is the presence of many companies and workers that use the 

spaces and means for work. The construction site is the place of production in continuous evolution (it can last 

for many years) where variables to be kept under control are inevitably concentrated and where activities must 

be planned in advance and problems related to the safety of all operators must be avoided. 

These characteristics are common to all construction sites, and as far as environmental issues are concerned, it 

is possible to make a preliminary assessment of impacts during the design phase, which will then be monitored 

during the execution phases. 

The main issues can be listed in the following points: 

a) every activity on the site consumes resources (energy such as fuel for machinery, electricity, water, 

and raw materials); 

b) Excavation and earthmoving operations cause possible landslides and stability problems and 

transform the morphology of the land; 

c) Machinery, site operations, means of transport, material production and transformation processes 

(concrete mixing plants, mixing of binders), and material loading and unloading operations produce 

polluting exhaust gases and harmful dust that are released into the site areas and outside towards 

built-up areas; 

d) any accidental spillage of dangerous substances (paints, solvents, bitumen, mineral oils, fuels, etc.) 

may cause pollution of the soil and surface water near the work area or even groundwater (in the case 

of seepage through the ground) the sediment can also accumulate in the public sewers, causing them 

to clog up, and Drainage alterations and erosive effects on soils caused by stormwater runoff; 

e) means of transport and machinery produce polluting emissions and material residues that litter the 

public roads near the construction site; 

f) Excavation, loading/unloading of materials, cutting of materials, mixing of binders, handling of 

machinery and processing operations generate noise and vibrations; 

g) construction and demolition activities generate huge amounts of waste; 

h) construction site activities produce processing waste, packaging waste and unused materials; 

i) many processes produce emissions that are harmful to workers and cause damage to health; 

j) the construction site has a direct impact on the natural environment and fauna; 

k) the construction site generates visual impact. 

 
All these aspects listed above constitute non-negligible environmental impacts during the site design phase and 

during construction. Often the polluting effects of the construction site system are reflected outside, where 

there are built-up areas, causing considerable inconvenience to residents and road traffic. In fact, the 

construction site has a visual impact because it transforms the existing territory or alters areas that are already 

urbanized and constitutes an important settlement system, it produces polluting dust that is deposited in the 

vicinity, there are restrictions on mobility due to the passage of construction vehicles, it also produces vibrations 

and significantly increases noise. The time aspect should not be forgotten: 
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the construction site is a production system that has a limited life span compared to the life of the building, 
but causes many negative impacts on the environment. 

Controlling operations at all stages of the construction process is therefore crucial to achieving greater 

assurance of construction quality and performance and efficiency targets, with a view to improving the 

sustainability of construction activities. 

22.2.3. ASSESSMENT OF ENVIRONMENTAL MACRO-ISSUES ON 

CONSTRUCTION SITES 
In this section the most significant environmental issues of the construction site will be described in detail, for 

a subsequent elaboration of standard procedures for the control and mitigation of impacts from construction 

activities. 

 

Transport from the factory to the construction site: assessment of impacts 
The impact of transporting building materials and components from the plant to the construction site is by no 

means negligible. The quantity of materials transported and their weight have a strong influence on the number 

of trips and the fuel consumption required for transport. For this reason, the orientation towards lighter 

construction materials and strategies to optimize loading space for transport is important. Compared to the 

production and use of large elements, which require large vehicles, it would be more appropriate to choose 

small prefabricated elements to be assembled on site: the transport of linear elements allows a greater 

optimization of the load. The choice of means of transport is equally important: at present, road transport is 

favored in order to be able to reach each site comfortably, even though it has a high environmental impact 

compared to transport by train and ship (ratio 1:10). 

A further issue is the location of the factory in relation to the construction site and thus the distances to be 

covered. In general, environmental assessment tools for buildings promote the choice of local materials in order 

to reduce transport-related impacts. The LEED proto-neck for example in the category Materials and resources 

promotes the use of regional and local materials within limited distances to reduce transport impacts. 

Knowing the origin of the products to be sourced on site is an integral part of the construction process and is 

useful for choosing suppliers and for knowing  the distances from the production site to the site and assessing 

the impacts generated by the means of transport. A further issue is the identification of the operator who 

"certifies" the origin of the materials: the project manager usually provides the technical specifications for the 

products, but is not responsible for the choice of suppliers, which is the task of the construction company. The 

responsibility would therefore lie with the construction manager, who is the supervisor of the supplies on site. 

The indicators needed for the assessment of environmental loads are not only the distance to the production 

site or the consumption of the means of transport. In LCA analyses, distance multiplied by weight, tonne per 

km travelled, is used as an indicator. The limitation of this indicator is that it does not bring out the advantage 

of compacting the footprint and optimizing the load of the individual vehicle. 

 

Land use and earthworks 
Before excavation and site installation work is carried out, the choice of the site on which the building will be 

erected has important consequences on the environmental impacts generated. The focus on environmental 

criteria for sustainable settlement is motivated by the need for less consumption of virgin land and choices that 

do not alter the balance of the local ecosystem, with respect to geological, topographical, hydrological and 

climatic aspects. The construction area should preferably be an area to be redeveloped or even reclaimed; it is 

also preferable to reuse existing spaces with recovery, rather than building from scratch, to reduce the use of 

resources and production of waste. Another sustainable choice is to use land already equipped with 

infrastructure and plant connections, as well as land endowments, to avoid additional costs and works and 

minimize the impact of new works. 

A first major impact produced by the building during its construction is the excavation of the ground for 
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foundations and underground parts, such as garages, cellars, access ramps, retaining walls. Waste production 

in the construction sector is 78% from excavation and 14% from building demolition. Remediation is often 

necessary to restore land contaminated by pollutants and waste, often of industrial origin. 

All earthmoving operations for the construction of the building are crucial in terms of environmental impact: 

on the one hand, excavation operations entail a considerable amount of earthmoving, which must be delivered 

to landfills, and on the other hand, the construction of roads and plant infrastructures results in the colonization 

of additional soil. Excavation and handling operations alter the water balance of soils, changing their natural 

drainage and causing instability and possible landslides. In addition, measures are needed to control soil 

erosion, which leads to the disintegration of the surface, caused by rainwater or wind and ice. Another issue is 

sedimentation due to rainfall, i.e. the transport and accumulation of pollutant or other material from 

construction activities into public drains or natural environments. 

 

Construction and processing machinery: assessment of environmental impacts 
The construction site is a place of work and, as such, a place where resources (energy, water, fuels and raw 

materials) are consumed and where environmental impacts are generated. First of all, as already mentioned, 

excavation and earth moving operations produce waste to be sent to landfills. 

The site is also equipped with machinery and vehicles, which consume energy such as electricity and fuel 

(diesel). The machinery produces considerable noise  and pollution in the surrounding areas; the same transport 

system related to the construction site generates polluting emissions, dust, vibrations and noise on the site and 

outside, during all the loading/unloading/depositing of materials. The type of machinery needed for the work 

and handling of the site depends on the type of construction, the size of the project, and the size and weight of 

the components to be handled. 

During the management of the construction site, especially if it is a traditional construction site, impacts are 

generated by the works in progress, which require energy and water and produce waste (cutting of materials, 

mixing of aggregates and binders, etc.). 

Some building materials can cause damage to workers' health by contact during handling or by inhalation. For 

example, fibrous insulation materials can release dust or fibers that can be inhaled and can be stinging if 

touched. Another relevant aspect is the use of adhesives and additives and substances dangerous to health. 

Operations can lead to pollution through the use of chemicals, paints, solvents, fuels, primers and synthetic 

products, which seep into the building materials or enter water bodies or groundwater through the soil. A 

further issue in operations is the production of processing waste, scrap, unused material waste, which often 

ends  up  in  landfills.  An  LCA  check  is  almost  impossible,  but  the  overall  impact  assessment  could  be 

calculated on the basis of the amount of waste that is recycled and recovered by the producing companies. 

Traditional construction sites are characterized by a number of operations that can have a significant impact 

on the overall environmental impacts. Auxiliary structures are often used (scaffolding, formwork, props, etc.), 

which are not always recovered and reused, and which therefore weigh on the overall input/output balance. 

It is believed that an engineering of the procedures, with the help of reusable elements, can generate more 

savings. 

The control of all internal site operations should be entrusted to the site management, which would involve the 

company and the operators in an efficient management of the work, with a view to a maximum reduction of 

waste. 

Finally, an assessment of the impacts generated by the typical wet works that characterize most construction 

sites (concrete mixing plants, mixes, concrete pours, plasters, etc.) is unnecessary as there are no environmental 

indicators to represent the pollution load on the environment. 

 

The waste issue: from packaging to construction and demolition waste 
Packaging is used to protect materials both during storage in the factory and during transport and storage on 

site prior to installation. Many materials need to be carefully protected by packaging because they are sensitive 
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to moisture, UV rays from the sun and weathering. Protected and secure storage areas on site are therefore 

necessary. Unprotected packaging or a break in the packaging can alter the performance quality of materials 

and cause them to deteriorate even before they are installed. 

In addition, materials must be protected from humidity and contaminants for indoor air quality: there are 

various types of airborne contaminants (dust, fibers, volatile organic compounds, combustion-derived 

substances, biological agents) produced by construction activities (handling fibrous materials, emissions from 

paints and solvents, particulates from combustion to drive machinery) on the construction site. Packaging 

absorbs these pollutants, mold and bacteria are formed, and the products it contains are damaged. 

When working inside the building, it is advisable to protect the ventilation systems, ducts and thermal machines 

from dust and volatile substances in order not to compromise hygiene conditions. 

Packaging is therefore necessary, but it is a waste that increases the environmental impact. In fact, they are 

almost always "disposable" materials, usually polyethylene sheets, which are therefore plastic and have a high 

impact, and after a very short life cycle they become site waste. Together with these, pallets are used, usually 

made of wood, which are burnt on the construction site without energy recovery. Among  the environmental 

issues on the construction site, waste management is the most important issue. The characteristics of waste 

vary according to the type of work. 

 

Construction activities 
In general, these are "clean" wastes, such as various material inventories (due to  surpluses  in orders/supplies), 

scraps, defective materials/products, various packaging. Some of them may be hazardous (e.g. paint residues, 

tar-containing waterproofing products, containers of hazardous substances, etc.). 

They amount to about 10-20% of the total construction and demolition waste. 

 

Demolition activities 
It is "mixed waste of various kinds", consisting mainly of inert materials (bricks, plaster, reinforced and 

unreinforced concrete, baked ceramic scraps and scrap from production waste, coarse/medium-sized stone 

material, bituminous conglomerate, crushed stone residue, precast concrete, residues from the processing of 

quarry rocks, excavated earth). They amount to about 30-50% of the total construction/demolition waste. 

 

Rehabilitation of the existing building stock 
The waste from this type of activity is very similar to demolition waste but contains, in percentage, larger 

quantities of finishing materials and large/medium-sized stone material. The recovery activity also produces (in 

smaller quantities than the construction activity) inventories of materials, scrap, defective materials/products 

and various packaging. 

Waste from the renovation of the existing building stock amounts to about 40-50% of the total 

construction/demolition waste. 

Correct management of waste generated on the construction site is of paramount importance: prevention and 

recovery should be the focus. Prevention must be carried out mainly during the design phase of the project (the 

amount of waste produced in construction/recovery/demolition activities depends largely on the initial design 

choices); during construction, action can be taken on inventories (by careful management of orders), offcuts 

and scraps (by carrying out the work carefully), and materials that cannot be used because they are faulty (by 

carefully checking incoming goods). Material recovery allows reuse or recycling and brings two advantages: a 

reduction of large volumes of waste going to landfill and the conservation of natural resources. 

Many of the wastes produced on a construction site are recoverable (i.e. they can be transformed, after 

appropriate treatment, into new materials or products), in particular waste from demolition activities. 

Selective demolition is essential for the optimal recovery of waste from this type of activity. This must be 

preceded by the dismantling of all those finished elements that are suitable for re-use (e.g. tiles, thresholds, 

window frames, gates, stone and ceramic elements, prefabricated panels, etc.). The subsequent demolition 
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operations must aim to obtain waste separated by type (aggregates, metals, glass, wood, plastics, etc.). 

A fraction of at least 70% of the total waste from construction/demolition/reclamation activities is inert waste 

which, although containing relatively low percentages of pollutants, creates serious environmental problems 

due to the volumes involved and because it is often disposed of illegally. 

Materials from the recycling of construction/demolition waste can be considered equivalent to natural soils and 

crushed natural aggregate mixtures and are currently used in road construction (embankment, road sub-base, 

backfill and fill, accessory layers, foundation layers, cemented layers or in the construction of railway 

embankments. 

Recycling of aggregates is a sustainable model for reducing volumes to  landfill, reusing them in other 

construction sectors and saving quarrying. 

 

22.3. Costs and sustainability of projects 

22.3.1. COST CONCEPTS IN THE CONSTRUCTION SECTOR 
Cost is a fundamental factor in the development of any decision, from the initial stages of the construction 

process to its conclusion in a "life cycle" perspective. The importance of cost components in the estimation of 

the sustainability of a project focuses on some constituent factors of the feasibility of an operation, namely: the 

construction phase, as the global term of the design; the management, interpreted as the use of the house-

product and the monitoring of its life; the life cycle of the building, represented by the subdivision of the entire 

process into various phases. 

On this basis, scientific research, worldwide and nationally, invests a lot of time in researching theories and 

tools for dealing with the cost element, as documented in the most recent legislation and literature. 

The objectives of sustainability, in particular energy and environmental sustainability, are transposed into 

regulations, guidelines, norms and standards that support the decision-making process in explaining courses of 

action at a tactical and strategic level. The economic variable of sustainability, on the other hand, is assessed as 

a balancing and intrinsic factor, most often transposed into methodological regulations formalized in 

autonomous documents, or included in general standards. 

In the construction sector, the objectives of economic and environmental sustainability are mainly included in 

the planning and design functions of operations and in the construction of standards for assessing the energy 

performance of buildings. 

As far as building energy certifications are concerned, they are translated into specific directives at EU level, 

while among the most relevant normative documents worldwide are undoubtedly: 

● ISO 14040:2006, 'Environmental Management - Life Cycle Assessment - Principles and Framework'. 

● ISO 15686:2008, "Buildings and constructed assets - Service-life planning", in particular Section 5, 

"Life Cycle Costing". 

 

With regard to the concept of cost, it is possible to identify, thanks also to the contribution of the European 

directives and the legislation mentioned, various types. Firstly, from "ISO 15686 - Part 5, for Life Cycle Costing" 

it is possible to identify a first type of cost, represented by the Whole Life Cost (WLC), by which we mean the 

set of all relevant benefits and costs, initial and future, that occur during the whole life cycle and in fulfilment 

of the performance requirements. 

In the literature, at a terminological level, there is not much clarity regarding the diversity between the concept 

of Life Cycle Costing (LCC) and WLC, although a credible distinction can be made. In fact, while Life Cycle Costing 

reflects the costs of a product or its components during its life cycle, Whole Life Costing represents a much 

broader concept of cost, where costs and benefits may include revenues, externalities and costs not directly 

related to construction. However, both types include the environmental cost component. Figure 12 depicts the 

many elements that WLC includes. 
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Figure 25: Whole Life Cost (WLC) - Source: elaboration from ISO/FDIS 15686 - Part 5: 2008 (E), Fig. 2, p. 6 

 

As can be seen in the figure, the WLC, in addition to the cost elements of the LCC described below, also takes 

into account other elements such as: externalities, i.e. the effects of an economic unit's activity outside market 

transactions on the production or welfare of other units; non-construction costs, e.g. administration costs, land 

and permit costs and tax payments; and sales revenues. 

A second type of cost, provided by the EN 15459:2007 Standard, is the Global Cost, which, besides being easily 

adaptable to any type of building, can contribute to several objectives in this area. Indeed, this methodology 

can take into account the economic feasibility of energy saving alternatives, measure the economic 

performance of an entire project at the scale of the building and compare different solutions. 

Operationally, this tool is based on the calculation of the sum of the present value of all costs in the initial year, 

including investment costs. At the end of the period, either demolition costs or the residual value of 

components have to be taken into account to find the final costs. 

The formula therefore results as follows: 

 

 

 

where: 

"Cg(t)" is the Global Cost, relative to the initial year t0, "Ci" represents the initial investment costs; 

"Ca,i(j)" is the annual cost for year i for component j (including usage and replacement costs, or periodic 

costs); 

"Rd(i)" represents the discount factor at year i; 

"Vf,t(j)" is the final value of component j at the end of the calculation period.  

It is essential to point out that the discount factor Rd is calculated as follows: 

 

 

 
Where "Rr" is the real discount rate and "p" is the reference period. 
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Finally, a third cost classification, defined by Directive 2010/31/EU (EPBD recast), is based on the concept of 

Cost Optimal. This is the cost optimum that sets the minimum level of energy performance required by a 

building, taking into account its energy class. 

With reference to a building project with a very high energy performance, i.e. with a low primary energy 

demand and high coverage by renewable sources, the Cost Optimal provides the best energy performance value 

in relation to cost. In other words, it represents the lowest cost that can secure the amount of energy required 

to meet the energy needs of the structure, during its economic life cycle considered. 

This concept can be expressed as in Figure 26, where the global cost value, translated in €/m2, is shown in 

ordinal order, referring to different alternatives (intervention packages), each linked to a different energy 

efficiency value, depending on the primary energy needed, translated in kWh/m2 per year. 

 

 

Figure 26: Cost Optimal level - Source: elaboration from EU Official Journal C115, April 2012, p. 25 

The points in the graph represent the different packages, each characterized by its own energy performance 

level and cost, thus providing different building solutions according to these two parameters (energy 

performance and cost). By connecting the points at the lower extremes, the cost curve can be realized, in which 

the Cost Optimal level is derived at the minimum point. Finally, by highlighting the range of minimum values on 

this curve, the Cost Optimal range can be constructed. 

If, subsequently, each package is linked to its energy class, the cost curve can be broken down to the optimal 

solutions for energy bands. 

Ultimately, it is important to emphasize that the Cost Optimal not only represents a cost category, but also a 

parameter for choosing between various options, both for new construction processes and for interventions on 

existing assets. 
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22.3.2. Economic and financial sustainability 

The factor underpinning the concepts of global cost, life cycle cost and optimal cost is the cyclical nature of the 

construction process or, in other words, the construction life cycle, which can be divided into six specific phases: 

initiation, planning, design, construction, operation-maintenance-replacement and end-of-life- disposal. 

 

 
Figure 27: Life cycle stages in the construction sector - Source: Project Sustainability Assessment, Franco Angeli, Fregonara E., 2015, p. 27. 

The first relevant difference can be observed between the preliminary and the executive phase: to the former 

all activities related to the pre-planning and design phases of the building development process refer, related 

to the start-up, planning and design stages of the life cycle; the second refers to the implementation- 

management activities of the process, generated during the construction, operation-maintenance- replacement 

and end-of-life-disposal phases. 

Specifically, the first two stages of the construction lifecycle are the pre-identification and identification phases, 

where alternatives for action are identified and chosen and the project brief is completed. That is, a project 

document is drafted that focuses on the desired design outcomes in order to outline the business need for the 

project and the designer. However, briefs are usually used in consultancy projects, when for example an 

independent designer or a design agency carries out a design on behalf of a client. 

The design phase then equates to the planning stage of the construction process, continuing with the selection 

and preparation stage and evaluation through pre-feasibility and feasibility testing. 

Next, the construction phase corresponds to the implementation stage of the process, and is equivalent to the 

construction site and construction. Then, in the operation-maintenance-replacement phase of the life cycle, 

management operations are implemented, which represent the moment of monitoring-control and 

management of the life cycle. 

The life cycle process is concluded through the demolition-disposal phase. 

As already mentioned, the first two phases of the construction life cycle are characterized by the Feasibility 

Study (Feasibility Study), a tool often used in economic evaluations of projects. This study consists, initially, in 

identifying the objectives and analyzing the real needs of the client under consideration and, subsequently, in 

identifying the performance that the project aims to achieve and the related economic and financial burden. 

The third, fourth and fifth phases (i.e. from design-build to management) are characterized, instead, by the 

Discounted Cash Flow Analysis. In the context of economic-environmental sustainability, this method can be 

enriched, as will be shown later, by including, in addition to the classic synthetic indicators of profitability (Net 

Present Value and Internal Rate of Return), the following indicators of profitability 

● Internal Rate of Return), more appropriate indicators to express the convenience of a construction 

process (e.g. discounted Pay-back Period). 

 

Finally, a characteristic of the fourth, fifth and sixth phase (from construction to end-of-life) is the drafting of 

the Business Plan, the aim of which is to define the project from an entrepreneurial point of view, i.e. to assess 

the impact of the project on company strategies and, specifically, on capital and economic-financial planning 

with respect to the company's activities as a whole. The document therefore assumes a strategic value, allowing 

investment decisions to be oriented: having assessed the economic and financial feasibility of the project, the 

Business Plan supports the organisational prefiguration of the actions to be carried out and defines the 

resources involved from the point of view of tasks and responsibilities, also using tools provided by Project 

Management. Operationally, it translates into a budget simulation using the typical tools of accounting and 
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considering the factors most involved in the real estate process (such as, for example, the financial effects of 

balance sheets). 

 

22.4. Costs of environmental impacts 

22.4.1. IDENTIFICATION OF EXTERNALITIES 

In conventional LCC, one would choose to consider externalities only if they were related to significant risks or 

costs, otherwise the costs of externalities would probably be included among the "unforeseen" costs or not 

considered at all. External costs that are not immediately tangible or borne directly by one of the life cycle actors 

in question or an immediate stakeholder are often overlooked. In Environmental Life Cycle Costing (ELCC), all 

environmental externalities that can present themselves as real cash flows (expected to be internalized) in 

future decision-making should be included in a systematic way, allocating costs to environmental externalities 

(Vanclay, 2003). 

Externalities are normally defined as changes in value caused by a commercial transaction that are not included 

in the price, or as side effects of economic activity (Galtung, 1996). When these value changes are expressed in 

monetary terms, we speak of monetized externalities. 

It is not obvious what to include in a list of externalities or what system to use to identify and characterize 

externalities. Different cultures and contexts may favor different assessments of externalities. The SETAC- 

Europe working group has chosen, for  example, to list LCC as one of  the three pillars of  sustainable 

development. 

Since the main focus is on the LCC, it will be natural to concentrate on those externalities, which can be assigned 

monetary values, but others may have an impact on the LCC for a product or service. Key criteria for the 

identification and selection of external cost categories include the following: they should fully cover all 

significant types of economic, environmental and social effects due to human activities, without overlapping; 

they should be characterized in terms of category indicators, which can be easily understood; the quantitative 

relationship between the human activity and the impact category indicator should be modelled; finally, it should 

be possible to estimate the monetary value of an indicator unit. 

Externalities can be more or less established in society as: 

● externalities that are already paid for by someone along the value chain and are not included in market 

transactions, e.g. municipal waste disposal, health costs, increased safety features of products 

benefits to society (e.g. pedestrian protection), job security and the benefits of improved 

infrastructure to society. These costs would be interesting to report in the discussion related to a 

conventional or environmental LCC and will probably not be included, although this depends on the 

objective and scope of the case. For a social LCC, it would be highly relevant and necessary to include 

them. 

● externalities that can be monetized, have not been intentionally paid for, benefited from or acquired 

by someone and are not included in the market transaction (e.g. impacts of CO2 emissions). All these 

costs would be of interest to the Societal LCC. Some of them, which may involve future costs (e.g. CO2 

tax increase), would be of interest to the environmental LCC if they are likely or thought likely in the 

future and relevant to the decision. 

● externalities that can be monetized, are intentionally benefited by an actor and are not included in 

the market transaction (e.g. free riders). Such benefits would only be of interest to Societal LCC and 

Environmental LCC if they were expected to be internalized in the near future. 

● externalities that are difficult to  monetize (e.g. the aesthetic value of a  species or product or welfare). 

In some cases, these costs may be of interest to the Societal LCC (e.g. at an interpretation stage). 

●  

Depending on the objective and purpose of the study, an in-depth analysis can show which externalities should 

be covered by an LCC or by other tools, e.g. Societal Impact Assessment (SIA) and Cost-Benefit Analysis (CBA). 
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All affected and relevant impacts can then be classified. 

Environmental impacts from a life cycle perspective are described by various authors and are the subject of 

other SETAC working groups looking at different global, regional  and  local impacts on humans or the 

environment. In LCA, environmental impacts are described at the midpoint level in terms of potential impacts, 

such as global warming potential and acidification potential, or at the endpoint level, such as excess mortality 

in terms of years of life lost. Since externalities are defined as changes in value, impact indicators at the endpoint 

level are better suited to represent externalities than those at the midpoint level as they represent threats 

rather than changes in value (Udo de Haes et al., 2002). 

Consider, for example, the cause-effect chain for a toxic chemical. The release of the chemical into the 

groundwater will allow it to flow into a lake, where the chemical concentration could increase to a dangerous 

level. Fish may begin to die, reducing the overall fish population. Eventually, fish species could become extinct. 
 

 

Figure 28: Example of a cause-effect chain - Source: Pre-sustainability, Consider Your Audience When Doing Impact Assessment,  

Ellen Brilhuis-Meijer, 24 March, 2014. 

An endpoint method examines the environmental impact at the end of this cause-and-effect chain. In this 

example, at the extinction of a species. A midpoint method examines the impact earlier along the cause- effect 

chain, before the endpoint is reached. In our example, a  midpoint method  might examine the increased 

concentration of the chemical in the lake water. 

 
 

22.4.2. THE LIFE CYCLE COSTING METHODOLOGY 
 

Definition of Life Cycle Costing 

Life Cycle Costing (LCC), also known as Life Cycle Cost Analysis (LCCA), is defined by ISO 15686 - 5:2008, related 

to ISO/TC 59/SC 14 activities undertaken in 1997 (Konig et al., 2010). Life Cycle Costing represents an approach 

for the determination of costs and benefits, with particular attention to the cost components of the whole life 

cycle of the product, with the aim of supporting decision making between design alternatives, components or 
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single materials on the basis of parameters of efficiency and economic effectiveness. Therefore, LCC is a 

methodology for the economic assessment of a new construction activity or an existing product that takes into 

account both immediate and long-term costs and benefits. 

There are different purposes for which Life Cycle Costing can be applied, for example: to compare different 

project solutions, by measuring the difference between the estimated life cycle costs; to prioritise project 

alternatives, based on the achievable benefit per unit of investment; to estimate the budget of an already 

selected project for a fixed period of time. In general, therefore, LCC analysis can have many functions, including 

those of: 

● A tool to support decision-making and resource allocation among alternative  real  estate transactions, 

to determine the most cost-effective in relation to a particular time period  (the building life cycle). 

● Supporting economic evaluation by orienting the decision not only towards the alternative with a 

higher initial cost or lower operating/maintenance costs. 

● Tool for analysing a specific case. 

● Support for project feasibility and budget planning involving, in particular, operations on existing 

assets. 

● Tool to guide maintenance choices on the basis of global cost, in a strategic perspective. 

● Support for design, construction and management cost control activities. 

● A tool for formulating more verified design alternatives that relate to actual performance. 

● Facilitating the comparison of different solutions by allowing the use of a single indicator, known as 

the "economic efficiency indicator", through the calculation of the economic performance of project 

alternatives. 

 

A central aspect of the LCC methodology is the Life Cycle Cost concept, which is represented by the global or 

total cost of a construction or parts of it, in its overall life cycle. Specifically, the LCC allows the determination 

of the global cost of a project evaluated in its entire life cycle; the latter can include costs of planning, design, 

purchase, use, management, maintenance, decommissioning, excluding the possible residual value. 

Using the global cost calculation, an evaluation of project alternatives can be carried out that present 

different investment, operation, maintenance and renovation costs, and different life cycles. 

The Global Cost formula is based on the methodology described in EN 15459:2007 as seen in the previous 

chapter, and can therefore be transcribed as: 

 

Where Ct is the sum of the relevant costs, N the number of years in the time frame considered and r the 

discount rate. 

More precisely, the formula can be rewritten as follows: 

 

Where Ci is the investment cost, Cg is the operating cost, Cm is the maintenance cost, t is the year in which the 

cost occurs and N is the number of years in the entire time period considered; r is the discount rate and Vr is 

the residual value of the product, which may be positive (if the asset retains value at the end of its life) or 

negative (if the asset must be disposed of). 

More specifically, since the above formulated model can be considered "simple", the generalised formula 

proposed by Bromilow and Pawsey (Bromilow and Pawsey, 1987) is expressed below, which distinguishes 
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annual costs, considered constant over time (e.g. energy costs, cleaning costs), from discontinuous costs (e.g. 

maintenance or replacement costs). Formally, Net Present Value (NPV) is presented as: 

 

Where C0 is the procurement cost at time 0, Cit is the annual cost at time t to support function i, Cjt is the cost 

at time t of discontinuous function j, rit and rjt are the discount rates applied to functions i and j, d is the value 

of the product to be disposed of, less the costs of disposal, and rd is the discount rate applied to the disposal of 

the product in time 0 to T. 

It should be remembered that all cost components recognised as relevant should be considered in the LCC 

analysis, thus excluding costs considered as not relevant, i.e. costs that do not vary in the different project 

alternatives, sunk costs incurred in the initial phase of the activity and costs related to taxation. 

In conclusion, there are several approaches to economically evaluate the costs to be incurred during the life 

cycle of a property, including: Life Cycle Cost Planning, to support the estimation of costs when faced with 

alternative solutions; Full Year Effect, to evaluate short-term costs; Life Cycle Cost Analysis, the subject of this 

chapter, to support the evaluation of projects in the definition phase, focusing on life cycle costs; Life Cycle Cost 

Management, a tool used to improve the organisation of the management of a property. 
 

Cost categories in construction 

For the classification of costs in the various categories for the construction sector, the 2007 document in Davis 

Langdon Management Consulting, "Life Cycle Costing (LCC) as a contribution to sustainable construction. A 

common methodology'. 

The following figure shows the timing of the cost categories provided in the above-mentioned document (called 

the 2007 Report) and each phase of the construction life cycle; the cost components are grouped into macro-

items that can be identified in the document. 

The Briefing and Planning stages are associated with the categories "Costs in the Acquisition Phase" and "Non-

Construction Costs": these categories represent investment (capital) costs, in particular for the acquisition of 

the building area or real estate, briefing development costs, procurement costs, legal consultancy costs, design 

costs, costs for internal resources and administration, and others. 

The Design and Construction stages are instead associated with the categories "Costs in the Acquisition Phase" 

and "Construction Costs", which include design and engineering costs, costs for the preparation and 

construction site, construction and testing costs, and costs related to the production of documents required by 

legislation. 

The Operating-Maintenance-Replacement stages are linked to the "Operating/Maintenance/Replacement 

Costs" categories which represent respectively: 

● Costs related to the management of the asset: operating costs including utilities, taxes and insurance 

(water, energy, etc.), regulatory audits and inspections, facility management services. 

● Maintenance costs: costs for repair, current replacement, minor work, replacement of small 

components, suspension of activities during maintenance operations. 

● Replacement costs: costs related to the replacement of major components, elements or systems, 

suspension of operations during such operations, new regulatory requirements. 

 

Finally, the End-of-Life-Disposal stages are associated with the categories "Recovery/Disposal/Demolition 

Costs" which correspond to the disposal operations (final inspections and related professional fees), 

demolition costs, waste disposal in landfills, land clearing and restoration, without taking into account the 
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returns related to the possible sale of building materials. 

A project thus determines simultaneously different costs along the building life cycle and a different ratio of 

construction cost to maintenance cost. Different projects can therefore express considerable differences in 

operating and maintenance costs, energy consumption and material replacement cycles. The choice between 

design alternatives strongly depends on the objectives set in the real estate operation; specifically, the decision 

depends on the relevance assigned to investment costs versus operating costs. 

Finally, there is an important premise that precedes the operational steps of the method: when comparing 

project alternatives, only relative costs are usually taken into account as comparison factors, thus neglecting 

the cost components common to all the projects under examination and inflation, which is also a common 

factor. It is a primary requirement that each project generates the same level of performance, over the same 

time period, so that cost/benefit differences between the different project alternatives are captured in the 

comparison. 

 

22.4.3. METHODOLOGICAL ASPECTS 
 

The LCC application requires the following operational process divided into fifteen steps, of which three are 
optional: 

1. Identification of the fundamental purpose of the analysis: The LCC addresses two main issues, 

namely that of choices related to planning, budgeting and procurement operations in the case of 

investments on existing products; or that of choices about product acquisition or choices between 

project alternatives, where the provision of financial options is indispensable. 

2. Identification of the initial scope of the analysis: The phases of the product life cycle to which the 

methodology is applied and the context of the analysis are defined; as regards the context, it is 

essential to specify the dimension analysed, distinguishing between a single product (e.g. a building), 

a single component or a portfolio containing a specific number of assets. 

3. Identification of the links between LCC and environmental sustainability analysis: The tool illustrated 

here takes the LCA approach among the methodologies for environmental assessment, given its 

particular versatility, its consolidation in the construction sector and its basis in international standards 

(ISO 14040 and ISO 14044). 

Although LCC and LCA are two completely different operations, applicable in different and separate 

disciplines in the construction field, they can be used in a synergistic way; among the various ways in 

which these two methodologies can be used together, there are for example, the joint mode, for a 

more extensive and complete analysis, or the integrated mode, by using the results of an LCA analysis 

as input to an LCC application or vice versa. 

4. Identification of the period of analysis and of the economic evaluation methods: This phase is 

undoubtedly the most relevant. The analysis period is defined as the time span over which an LCC 

analysis is carried out and can be based on the overall life cycle of the product, on specific consecutive 

time periods between a defined start date until scrapping or on other parameters such as the duration 

of ownership of the product by an individual. When dealing with time periods longer than one year, 

there is a need to operate the discounting tool provided by financial mathematics, in order to make it 

possible to compare amounts of money presented at different times and referring to different 

amounts of costs. This instrument, for the purposes of the analysis, will be examined in more detail in 

the following paragraph. 

However, the period of analysis usually coincides with a time between 20 and 50 years, and should 

not exceed 80 years in order to limit the uncertainty in the input data used in the analysis. 

As far as economic valuation methods are concerned, the calculation of Total LCCs can be carried out 

by means of different mathematical models; the basic formula (ASTM, 1989) is as follows: 
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Where LCC expresses the present value of the sum of the annual discounted costs (t, for the time period, 

N (number of periods t), established a certain discount rate d. 

The literature provides various evolutions of the general mathematical model outlined above (Task Group 

4, 2003; ISO 15686 - Part 5, 2006; D. Langdon Management Consulting, 2007). While the basic model 

considers costs according to certain groupings (acquisition costs, construction costs, operating costs, etc.), 

other models combine energy costs into a single group, discounted at a different rate, and others divide 

continuous costs over time from discontinuous costs. 

Thanks to the models used, it is also possible to calculate certain economic valuation values by using 

synthetic indicators, also in a joint manner, in order to strengthen the estimate. These indicators are 

discussed in more detail in the following section. 

5. Identification of extra analysis needs, such as sensitivity and risk/uncertainty analysis: Risk elements may 

arise especially in connection with forecasts of future costs and returns or in their timing. 

If there is a need for a risk analysis, which may exist in a real risk management plan, steps X, XII and XIII are 

taken. 

6. Identification of product and project requirements: The characteristics are identified. 

The main characteristics of the product in relation to the context of the intervention and the predefined 
objectives of the project. These characteristics are recognised on the basis of the product's functionality 
and the most relevant physical features. 

7. Identification of alternatives to be included in the analysis and cost items to be considered: The identified 
alternatives are checked to ensure that they are sufficiently detailed to ensure the construction of cost and 
time data. Alternatives are clearly identifiable from the purpose of the analysis, the design and the product 
requirements. 

Two cases are distinguished: the analysis carried out in order to create the future budget of an existing 
product and the analysis carried out to identify the best alternative among a set of possible solutions 
previously identified. Clearly, options are only evaluated for those factors that are most relevant to future 
product costs and performance, i.e. the relevant costs. 

8. Collection of cost and time data to be used in the analysis: As far as the identification of cost data is 
concerned, the main steps are: identification of all relevant costs through the Cost Breakdown Structure 
(CBS) technique for the deconstruction of cost components; prediction of the value of each cost item to be 
included in the analysis; identification of the time referred to each cost item (as far as maintenance and 
replacement are concerned); identification of the alternatives to be included in the analysis, through a 
separate sustainability check. In the same ISO 15686 - Part 5 in support of the formation of a CBS, a 
categorisation of costs is expressed, detailed in specific items, relative to four main groups: Acquisition 
costs; Maintenance, Operation and Management costs; Residual values/Disposal costs; Other cost 
variables. 
With regard to the temporal issue, a distinction is made between costs that occur at the beginning of the 

analysis (e.g. acquisition and construction costs), costs that occur at regular intervals (e.g. cleaning and 

routine maintenance costs), and costs that occur infrequently (e.g. renovation, replacement and disposal 

costs). 

9. Checking the values of the financial parameters and the period of analysis: The financial parameters, such 

as the discount rate, inflation, taxation, and the reference time frame established previously are taken into 

account again, with the aim of moving forward with their final confirmation before proceeding with the LCC 

analysis. 

Moreover, in this step the Method of economic analysis is identified (usually PBP and NVP seen in It is also 

essential to emphasise that financial parameters, in particular the discount rate and inflation adjustment, 



 
 

223 
 

should not be used indiscriminately for every item included in a CBS, but diversified in relation to the 

different cost components. It is also essential to emphasise that the financial parameters, in particular the 

discount rate and inflation adjustment, should not be used indiscriminately for every item included in a 

CBS, but should be diversified in relation to the different cost components. 

10. Review of the risk strategy and production of a preliminary risk/uncertainty analysis (optional): this 

step is aimed at reviewing the risk strategies identified in step 5 in order to continue, in steps 12 and 13, 

with a detailed risk analysis. 

11. Production of the economic evaluation: This step is linked to the LCC analysis on the basis of all the 

information gathered so far. It is usually supported by the use of software tools or worksheets. 

The LCC analysis operation requires specific data entry steps, including: preparing the worksheet (or 

software) according to the data to be included and the output requirements to  be processed; entering the 

main parameters, i.e. the reference period, the discount rate and the economic valuation method; entering 

the cost components through a CBS and their value; entering the time intervals relating to the instant of 

entry and the following recurrences of each item in the CBS. Once the data entry process is complete, the 

life cycle costs are quantified and examined. 

However, the data entry, cost quantification and result analysis phase can be repeated using different 

valuation methods  or different parameters (such as inflation components or discount rates). 

12. Application of detailed risk/uncertainty analysis (optional): For in-depth risk analysis, it is useful to refer to 

the Monte Carlo tool for the elaboration of a quantitative risk analysis. 

With the aim of producing a statistical model of the impact of the risk, after identifying the 

critical items, the probability distributions associated with them are collected from the risk register. 

Outcomes are highlighted by the percentage probability that total life-cycle costs will exceed a certain 

quantity and by the distribution of potential costs, emphasising the most probable quantity. 

13. Application of sensitivity analysis (optional): This analysis is performed in order to identify the sensitivity 

of the output of an LCC to varying input values. 

Operationally, the value of the pre-identified critical variables is increased or decreased in a certain time 

frame and the analysis is iterated with the different quantities identified in the previous time frame. 

14. Interpretation and presentation of initial results: The most appropriate format (graphs, tables, etc.) for 

the presentation of the results is identified. In addition, the results of the LCC analysis need to be 

supplemented with additional analysis and  interpretation, such  as through the presentation  of results as 

a percentage of investment capital or acquisition costs, or in relation to units of measurement deemed 

appropriate. 

15. Presentation of results and preparation of final reports: In general, reporting is divided into two phases: 

the narrative phase, where the product, the related project and the in-depth LCC method are described, 

and the tabular phase, produced by tables summarising information on costs, the project, annual 

expenditure and key parameters. 

The table also shows the total discounted cost profiles and the annual cash flows (costs per year, cumulative 

costs, nominal annual costs, NPV of annual costs and  NPV of cumulative costs). In conclusion, the in-depth 

LCC model is presented with its cost profiles, expressed for each year and for each component or category, 

taking into account their time distribution. 

 

However, these fifteen steps can be summarised, resulting in the following iterative process: 

a. Description of the analysis objective 

b. Identification of requirements and analysis parameters 

c. Statement of project requirements and necessary means 

d. Collection of costs and performance data 

e. Implementation of the analysis 

f. Interpretation and illustration of analysis results 
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22.5. Integrating LCA and LCC: environmental Life Cycle Costing 
 

22.5.1. REPORT BETWEEN LIFE CYCLE COSTING E LIFE CYCLE ASSESSMENT 
Life Cycle Costing and Life Cycle Assessment approaches share different theoretical and operational 

assumptions. Indeed, both consist of analysing long-term impacts in the decision-making process, require 

various sets of input data, analyse operations and maintenance, consider the recycling/disposal alternative and 

support decisions when choosing between alternative solutions. At the same time, however, the two 

methodologies differ in terms of the results they lead to thorough analysis. While LCC is based on the 

combination of all relevant costs related to a product output expressed in financial terms, and used as a starting 

point for directing investment choices, LCA supports decision-making on the basis of potential environmental 

impacts through the generation of scores and categories referring to exclusively environmental criteria. 

The two methodologies do not therefore necessarily have to generate a common result, although it is preferable 

to integrate the environmental aspect with the LCC from the very beginning of the study, taking into account, 

however, a certain freedom in assigning greater weight to financial rather than environmental outputs, 

depending on the objective of the analysis. 

The synergies between LCC and LCA can occur according to different options: the two approaches can either be 

studied as two criteria in the evaluation of a single investment solution and be consequently integrated into the 

set of evaluation criteria, or be studied as two of the criteria identified for the analysis of alternative solutions; 

moreover, LCC can also be used as a means to economically and financially assess shared environmental impacts 

that are calculable in monetary terms; LCC can also be used as a means of financially assessing alternative 

solutions previously identified through an LCA; LCA can be used as a means of identifying alternative options 

with positive environmental performance with the aim of subsequently carrying out an LCC study exclusively 

on those options; finally, LCC can also be used to identify cost-efficient alternatives on which an LCA analysis 

will then be used as a basis for the final choice.  

The order in which LCC analysis and LCA are employed depends on the priorities assigned to the two types of 

impact related to them. 

As already stated, LCC and LCA can be used in different ways, even integrated. In fact, if on the one hand they 

can be perceived as two separate operations but used in a parallel way, on the other hand they can be used as 

mutual interventions along the evaluation  process, or even  as inputs to each  other: the two methodologies, 

therefore, can be used in a single, integrated or joint way. 

The study of the relationship between economic and environmental factors from a Life Cycle Thinking 

perspective has been taken into strong consideration in recent literature, with the main aim of identifying a 

way of integrating two very different disciplinary approaches into a single methodology, thus overcoming the 

evaluation approach that considers the economic and environmental dimensions separately. 

However, the combination of the economic and environmental factors presents several difficulties, including: 

the use of different units of measurement; the generation of different objectives, relating to the economic 

efficiency of the investment in the case of LCC and to environmental protection in the case of LCA; different use 

of the financial discount, always used in the economic sphere of LCC by embracing the time factor but not used 

in the case of LCA. 

In any case, the primary condition for the joint application of LCC and LCA is the availability of data, regardless 

of the tool used, which may consist of popular commercial software or in-house tools based on spreadsheets 

and local data. As far as the essential data for LCC analysis are concerned, they refer both to the estimated costs 

related to the different project operations and to the estimation of life expectancy and maintenance intervals. 

On the other hand, the LCA analysis requires both the reconstruction of the main processes of the production 

systems related to the building components and the whole building, and the identification of the respective 

quantities of raw materials and energy consumed by the production processes identified above. If a local case 

analysis is carried out by means of worksheets, it is necessary to have either databases with excellent 

information assets or cost samples that have been created specifically for the analysis and are significant 
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enough to compare alternative design options. 

In the figure below, the alternative options subject to the joint analysis provide the points reproduced in the 

following figure. 

 

 

Figure 36: Alternatives subject to joint analysis - Source: elaborated by The CILECCTA Partners, Sustainability within the construction sector, SINTEF 

Building and Infrastructure, SINTEF Academic Press, Oslo, Norway, 2013. 

 

Regarding the combination of LCC elements with others from the LCA model, a considerable contribution is 

made by the so-called Environmental Life Cycle Costing. It constitutes an alternative type of LCC which, as will 

be seen later, represents an important step forward with respect to the traditional methodology, as it takes 

into account both the costs related to the life cycle of a product and the externalities generated along it, which 

externalities are anticipated and then internalized at a later stage. Thus, the costs related to the environmental 

externalities produced by the various phases are internalized in the business processes in order to be analysed 

from an economic point of view. The internalization of externalities is possible thanks to the support of a 

number of very different models which, for example, refer to the concept of external costs, eco-costs or 

willingness to pay (SETAC, 2008). 

 

22.5.2. ENVIRONMENTAL LIFE CYCLE COSTING: DEFINITION AND OBJECTIVES 
The Environmental LCC is an approach used to estimate the economic dimension alone or as part of a 

sustainability assessment. Therefore, with regard to environmental assessment, it is of utmost importance to 

provide an assessment that can be quantified and thus used to measure progress. Without parameters and 

thresholds, sustainability aspects cannot be managed and thus improved. It is assumed that the environmental 

dimension is covered by LCA methods and the social aspects by other approaches, which, however, are present 

in the early stages of development (Klopffer, 2003; Hunkeler and Rebitzer, 2005; Weidema, 2006). 

It should be noted that the ELCC methodology is usually used for validated, albeit approximate, cost estimates, 

e.g. for product development or marketing analysis. With its comparative and systemic nature, aimed at 

decision-making in the context of  sustainability, it does not replace traditional detailed  cost accounting or cost 

management practices. Rather, it is a specific, defined and to be standardised tool to estimate decision-relevant 

differences between alternative products, based on real monetary flows, or to identify potential for 

improvement within a life cycle. 
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It can also be noted, with reference to LCA terminology, that the LCC method presented here aims, primarily, 

at a consequential approach, and thus resembles LCC planning. However, it can also be used for LCC analysis 

(similar to the attributional LCA approach) if the required purpose (e.g. reporting and learning purposes) is 

achieved. 

In general, the ELCC aims to: 

● compare the life-cycle costs of alternatives; 

● identification of direct and indirect (hidden) cost factors; 

● recording the improvements made by a company in relation to a particular product (reporting); 

● estimate improvements made to planned product changes, including process changes within a life 

cycle, or product innovations; 

● identify win-win situations and trade-offs in the life cycle of a product when combined with LCA. 

The terms and boundaries for economic systems, as well as for social and natural systems, are not synonymous 

with those of the product system in LCA. For a common assessment of two or three of the sustainability pillars, 

the product system must have equivalent system boundaries (Klopffer, 2003; Schmidt, 2003): the different 

analyses must therefore have the same time span and have the same life cycle stages as object of study. If a 

perfectly free market is examined, without any environmental taxes or subsidies to account for externalities, 

ELCC could focus only on the economic system provided the following condition is met. ELCC must be applied 

together with environmental and/or social assessments for the same product system with equivalent system 

boundaries. In such a scenario (even if simplified), all externalities are covered by the other assessments within 

the sustainability assessment. On the other hand, if taxes and subsidies exist and are comprehensive and fair, 

or justifiable by the collection of a social surcharge based on the burden of a product, then the economic system 

can be used as a simplification for the entire social and natural system. Thus, in the ideal case where all 

externalities were fully and perfectly covered by tax and subsidy mechanisms, at national and supranational 

levels, the LCC could provide all the necessary information, making systematic environmental and other 

assessments unnecessary for all but the newest products. 

Clearly, the above economic assumptions are oversimplified and, in particular, the latter (full coverage of 

externalities by tax and subsidy mechanisms) is highly unlikely. If one assumes that the tax system is valid for 

certain products, and not for others, from a socio-environmental perspective, the integration of externalities 

(White et al. 1996; Shapiro, 2001) might, in theory, provide the complementary information needed to consider 

the social and environmental consequences of a decision. This would lead  to a full aggregation of the three 

pillars of sustainability (economic, environmental and social) in monetary units. Although such aggregation may 

be desirable from a decision-making ease perspective, it may be contradictory to the objectives of making life-

cycle approaches transparent, understandable, operational and easily applicable in routine decision-making. 

This is relevant for companies of all sizes, as a complete aggregation would drastically increase the complexity 

of analyses and introduce additional value choices and important methodological problems from other 

disciplines, such as, for example, macroeconomic cost-benefit analysis. In conclusion, it seems appropriate to 

base the LCC, as long as it is defined by other independent assessments such as the LCA, on the assumption of 

a predominantly unregulated market, even if this includes some double counting for external effects actually 

internalised through taxes or subsidies and introduces additional uncertainties. Double counting is, clearly, a 

problem to be minimised, although its total avoidance is unlikely and one should be aware of where it occurs 

and ensure that it is consistent for all alternatives compared. 

The term "life cycle" should be seen in a similar way to the physical life cycle of a functional unit, as in LCA. 

However, while the latter usually includes the stages of production (from extraction of raw materials to 

production), use and consumption and end-of-life (i.e. "cradle to grave"), the life cycle in LCC may start even 

earlier and include the "knowledge" phase (e.g. research, development and acquisition through the supply 

chain). This is not a fundamental difference for the physical life cycle of LCA as research and development 

activities can easily be included in LCA as well. It is plausible to assume that for most industrial mass- produced 

products, the resources consumed and substances emitted during the R&D phase usually do not have any 
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significant impact on environmental performance, as they can be allocated to a large number of products. 

Moreover, the absolute material and energy flow originating from R&D is rather limited, as it mainly concerns 

thought processes and modelling and calculation, as well as laboratory and testing work, but not large 

production volumes. Therefore, it could be argued that R&D is also part of LCA, although usually not included, 

because its direct impact can be neglected (Rebitzer, 2005). 

Other elements that are usually not included in the LCA, such as marketing activities, can also be consistently 

included in the physical life cycle with the same logic as the R&D phase. They may be considered as part of the 

production phase which is neglected in LCA due to their normally insignificant influence. However, if for 

example a marketing campaign causes significant environmental impacts, these should be included within the 

limits of the LCA system. The same reasoning applies to infrastructure and machinery, which are often excluded 

in LCA because they are considered negligible, although they are often very relevant in LCC. It is not a question 

of inclusion or non-inclusion, but rather whether the resulting effects on costs or environmental impact are 

relevant for the assessments. Therefore, as there are thresholds for any economic or environmental 

assessment, LCC and LCA are consistent. Although several elements fall below the generally acceptable limits 

of about 5% (Rebitzer, 2005). 

It can be noted that additional elements that are economically interesting, although not environmental, can be 

included without violating the framework conditions according to which the boundaries of LCA and LCC should 

be equivalent. The same applies to a specific assessment of the environmental and economic implications of a 

decision. If selected parts of the system are not taken into account in the economic assessment because they 

are known to be insignificant, they can still be included in the environmental assessment and vice versa. It could 

also be said that the assessment system (environmental or economic) and the scope addressed (which 

environmental or economic impacts to include) may be different, although the boundaries of the system that 

relate to the product system must be equivalent. 

Obviously, the scope of the ELCC must differ from that of the LCA, as the object of the study is not the 

environmental impacts, but rather costs. However, there are also connections and overlaps here. 

Regarding purely economic costs, figure 24 shows the most relevant ones and how they are linked to the 

elements of the LCA. Costs related to aspects that can be derived directly from an LCA are written in bold italics. 

The input data in the life cycle inventory of an LCA provide the quantities of these flows and the costs can be 

obtained by multiplying these flows with the respective business costs or market prices (e.g. purchase of 

materials). The cost aspects written in italics in the table can be derived partly or indirectly from the information 

contained in a Life Cycle Inventory (LCI). For these aspects, it is necessary to collect additional information (e.g. 

labour requirements for the operation of a given process). If this is done in conjunction with the establishment 

of the LCI model, minimal effort is required, as all processes are studied and analysed in depth for the LCI. Only 

the costs associated with research and development (R&D) of the product cannot be derived from the LCA 

model if the R&D phase is excluded in LCA, which is generally the case. These should therefore be determined 

separately. 
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Connection of LCA elements with costs in LCC 
   
 Cost for product manufacturer  Cost for product user 
Production Materials* Acquisition 
 Energy  
 Machines, plants  
 Labor  
 Waste management  
 Emission controls  
 Transports  
 Marketing activities  
Use Maintenance and repair (warrenty) Transport  
 Liability Storage 
 infrastructure Materials 
  Energy 
  Maintenance and repair 
  Infrastructure 
End of life Waste collection, and disassembly/ 

recycling/disposal if take back 
schemes or the like exist 
 

Waste collection and disassembly or 
Recycling or disposal 

* categories in italics can be directly or indirectly derived from LCA 

Figure 37: Legami tra elementi di LCA con costi di LCC - Fonte: Integrating life cycle costing and life cycle assessment for managing costs and 

environmental impacts in supply chains. In: Seuring, S, Golbach, M, editors. Cost management in supply chains. Heidelberg (Germany): Physica-Verlag, 

Rebitzer, 2002, p 127- 146. 

It can be observed that all those processes within the product system that are covered by the LCA provide a 

good basis for deriving the associated costs directly (for material and energy flows) or indirectly (e.g. for labour 

and capital equipment costs). Next, only costs that occur in physical or non-physical (intangible) processes, 

although not considered relevant for the assessment of environmental impacts, need to be added. This also 

applies to costs and impacts that, if considered relevant to the objective and scope of the assessment, are 

determined through input-output LCA. 

While purely economic life-cycle analysis can be based on the input data of the LCI and, if necessary, can take 

into account additional elements not present in the LCI, the situation is different when it comes to 

environmental costs. In the Life Cycle Thinking analysis, environmental costs are considered as negative 

externalities, i.e. as negative effects of the life cycle of a product or service. This is also because the very nature 

of environmental costs does not specifically reflect the life cycle of a product, but relates more to the overall 

business. For this reason, the ELCC methodology will analyse the negative externalities generated along the life 

cycle of a good and not the environmental costs that arise from operations attributable to business 

management. These externalities are therefore calculated from the output data in the LCI, which can then be 

converted into monetary terms through different economic valuation methods, as reported below. 

The aforementioned links between the LCA product system and its processes and corresponding material and 

energy flows, as well as other exchanges (e.g. land use, emissions and waste) are the fundamental basis for the 

ELCC, which consists of nothing more than the LCC methodology based on the life cycle inventory (LCI) provided 

by the LCA. 

When discussing the scope of ELCC, it is also important to clarify what it is. ELCC is not a financial or managerial 

accounting method, rather it is a cost management method in the context of sustainability (Seuring, 2003), 

with the aim of estimating the costs associated with the existence of a product, just as LCA is not a method of 

accounting for the absolute environmental impacts of a product, but rather a tool for comparing certain 
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alternatives. Figure 25 compares cost management and financial accounting. If one seeks to analyse the life 

cycle costs of a product in detail in order to identify cost drivers and trade-offs for decisions within the life cycle, 

existing approaches such as activity-based costing (ABC) can be used. For such applications, the LCC and ABC 

complement each other. The Environmental LCC is also not intended, nor is it recommended, as a single tool 

for sustainability analysis, as it is only one of the three pillars of sustainable development. 

 

Comparison of cost management and financial accounting 
  

Cost management Financial accounting 

Internally focused Externally focused 

No mandatory rules Must follow externally imposed rules 

Financial and non-financial management; Objective financial information 

subjective information possible  

Emphasis on the future Historical orientation 

Internal evaluation and decision based on very  Information about the firm as a whole 

details information  

Broad and multidisciplinary More self-contained 

Figure 38: Comparison of cost management and financial accounting - Source: Hansen D.R., Mowen M.M., 1997,  

Management accounting, 4th ed. Cincinnati (OH): South-Western. 

Environmental Life Cycle Costing (ELCC) is therefore overall a comparison of the total costs related to the life 

cycle of a product, incurred by one  or more parties (e.g. supplier, producer, user, consumer, persons involved 

in the so-called "end-of-life" phase). The main accounting systems for costs oriented towards environmental 

protection are based exclusively on the physical life cycle of the product. Instead, multiple phases should be 

analysed, which can be extended and specified if necessary: research and development, production, use and 

maintenance and management during the disposal phase (Hunkeler, Lichtenvort & Rebitzer, 2008). 

Environmental Life Cycle Costing, in contrast to traditional LCC, introduces the so-called environmental cost 

into the analysis. These are economic costs of using the environment, especially paid for the use of the 

environment, green taxes, emission control expenses and expenses for commercial green products. In other 

words, compared to the traditional LCC, the ELCC considers economic costs extended by external costs that 

could potentially arise in the future (Hunkeler, Lichtenvort & Rebitzer, 2008). 

The ELCC analysis, as already mentioned, has to be performed during the second phase of the LCA, i.e. the 

inventory of input data (while creating the material and energy catalogue, the cost can be determined at the 

same time) and the inventory of output data (by considering the amount of emissions and waste, one can 

e.g. determine the level of the environmental use tax in the case of the country conditions in question) for the 

respective individual processes and the functional unit taken. In essence, ELCC is realised when "inputs and 

outputs" are represented in a financial measure (Hunkeler, Lichtenvort & Rebitzer, 2008). 

Considering the ability to determine potential income on the environment, both producers and consumers 

can look for products that have the least impact on the environment (LCA) and have the lowest life cycle cost 

(ELCC). 

In conclusion, Environmental Life Cycle Costing is defined as the sum of the costs incurred at the time of design, 

construction, production, transport, use of the items until the end of storage, use and disposal. In addition, 

during the implementation of ELCC, it is important to determine the time horizon (life) of the product in order 

to perform an analysis over a given period of time. Environmental Life Cycle Costing, as mentioned above, 

refers to all costs. This concept generates the following calculation formula: 
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ELCC= Cic + Cin + Cs + Co + Cm + Cs + Cenv + Cd 

 

where: 

Cic: initial investment cost,  

Cin - installation cost, 

Cs - energy cost, 

Co - cost of cooperation, 

Cm - maintenance and repair costs, 

Cs - exploitation interval and cost of lost production, Cenv - environmental cost, 

Cd: disposal costs, reprocessing, recovery, etc. (Kowalski, 2007). 
 

This formula only indicates the exit base, which is modified individually by each subject and adapted to the 

appropriate choice. Furthermore, in accordance with international research, the ELCC should include the 

investor's risk using an appropriate discount rate. 

The ELCC differs from the principles of the LCA method in that it includes not only environmental impact but 

also costs. In fact, ELCC and LCA complement each other. However, ELCC is not a financial account method, 

but a method for managing costs in sustainable development in order to predict the cost of each product. On 

the other hand, LCA is not an accounting method but a method required to receive information on the full 

impact of a product on the environment, which is crucial in the estimation of alternatives. 

 

22.6. Practical Approach 

Video 

https://www.youtube.com/watch?v=2Bj8ALg0rSY 

 

22.7. Evaluation 
1) The incidence of transport of building materials and components from the factory to the construction 

site 

A. May be negligible 

B. Not at all negligible 

C. May only be negligible in some cases 

2) What is the amount of waste due to the renovation of existing buildings? 

A. Approximately 10-20% of total construction/demolition waste 

B. Amount to about 30-40% of total construction/demolition waste 

C. Amount to about 40-50% of total construction/demolition waste 

3) The factor underpinning the concepts of global cost, life cycle cost and optimal cost is the cyclical nature 

of the construction process, which can be broken down into how many specific stages? 

A. 4 

B. 5 

C. 6 

4) The concept of project quality is linked to which aspects? 

A. economic, environmental and energy 

B. economic, environmental and structural 

C. Environmental, energy and structural 

5) What is Life Cycle Costing? 

https://www.youtube.com/watch?v=2Bj8ALg0rSY
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A. It is a methodology of economic evaluation of a new construction activity or an existing product which 

takes into account both immediate and long-term costs and benefits 

B. It is a methodology of economic evaluation of a new construction activity or an existing product which 

takes into account both immediate and medium-term costs and benefits 

C. It is a methodology of economic evaluation of a new construction activity or an existing product that 

takes into account both immediate costs and benefits 

6) By calculating the global cost, an assessment of project alternatives with different investment, 

operation, maintenance and renovation costs, and different life cycles can be carried out. 

A. True  

B. False  

7) The LCC application requires an operational process divided into how many steps? 

A. 5, 2 of them are optional 

B. 10, 3 of them are optional 

C. 15, 3 of them are optional 

A. The analysis based on Environmental Life Cycle Costing must be performed during the second phase 

of the LCA, i.e. the inventory of input data. 

B. True  

C. False  

8) What does the GWP100 (Global Warming Potential, 100 years) express? 

A. It expresses the global warming potential and represents the negative contribution of a certain gas to 

the greenhouse effect, in relation to CH4, identified as the reference value and with a potential of 1. 

B. It expresses the global warming potential and represents the negative contribution of a certain gas to 

the greenhouse effect, in relation to CO2, identified as the reference value and with a potential of 0. 

C. It expresses the global warming potential and represents the negative contribution of a certain gas to 

the greenhouse effect, in relation to CO2, identified as the reference value and with a potential of 1. 
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23. Material selection with the LCA method 
General Description 

Acquiring knowledge for the assessment of the sustainability of building materials, for the choice of raw and 
secondary raw materials and for the selection of recycling materials. Participants will be able to understand 
the environmental parameters (input, output, Eco-indicator assessments and end-of-life data) that 
characterize the selected materials to be used for the construction of a building 

Learning Outcomes 

Upon successful completion of the Unit, the learner should: 

Knowledge Good knowledge of sustainability assessment of building materials, raw materials and 
secondary raw materials 

Good knowledge of the environmental parameters that characterise the various 
materials  

Skills Ability to compare alternative products or materials in order to choose the least 
impactful ones 

Competences Identification of the crucial environmental aspects of materials and systems used, along 
the entire life cycle, and development of new alternative design scenarios 

Identifying opportunities for improvement, from an environmental point of view, of a 
particular product production cycle, also contributing to the optimization of the use of 
resources 

Delivery and Assessment 

The unit will be delivered through: 
Discussions 
Hands-on 
 Lessons 
Role-play 

The unit will be assessed through: 
- Examination  

¨ Oral examination / exercises 
¨    Project 
x Written exercises / test  

 

23.1. Theoretical approach 

 

23.1.1. NEW ECO-EFFICIENT MATERIALS 

The concept of eco-efficiency 

Eco-efficiency is about offering goods and services at a competitive price that meet human needs and ensure 

quality of life, while reducing ecological impacts and resource intensity throughout the life cycle to a level at 

least in line with the Earth's estimated carrying capacity11. According to many, Eco-efficiency is primarily a 

business concept, i.e. companies that follow an eco-efficient management process can achieve higher revenues 

with less material and energy expenditure while at the same time obtaining lower emissions, waste and releases 

of pollutants or toxic substances. Eco-efficiency can be researched and implemented both within the company 

(especially steel companies) and externally, along the entire value chain of the product or service offered. 

The concept of Eco-efficiency was first put forward in 1993 by the World Business Council for Sustainable 

Development (WBCSD12)  . According to the WBCSD, Eco-efficiency can be pursued through different strategies: 

− reduce the intensity of the materials used; 

                                                             
11 Definition presented by the WBCSD (World Business Council for Sustainable Development) at the Rio de Janeiro World 

Conference on Environment and Development in 1992. 
12 The World Business Council for Sustainable Development provides a platform for companies to explore sustainable 

development, share knowledge, experiences and best practices, and to advocate business positions on these issues in a 
variety of forums, collaborating with governments, non-governmental and intergovernmental organisations. 



 
 

233 
 

− reduce the intensity of the energy used; 

− reduce the dispersion of toxic substances; 

− promote the recyclability of materials; 

− maximising the use of renewable resources; 

− increase the life of the product; 

− increase the effectiveness of services. 

 

This concept is considered to be the starting point for the formulation of sustainable development 

implementation processes, ending with the scientific approach of Eco-Innovation. Eco-Innovation refers to the 

implementation of new production processes, new products and services, new management methods and new 

business techniques, which can avoid or reduce risks to the environment. 

In 1996, the World Business Council for Sustainable Development, together with other organisations, developed 

basic indicators to try to further explore eco-efficiency. Once identified, these indicators have been used as a 

method of encouragement and support for companies to measure the Eco-efficiency values of their actions, 

while at the same time assessing progress and performance against targets. The basic indicators have also been 

included in the construction sector, to allow the control of processes and products, developing in this way, 

scales of investigation used as a means of communication and comparison between actors, stakeholders and 

in-depth research, in this way all companies can use them according to their needs for external communication 

about goals achieved or under development. 

It is essential, however, to specify that Eco-efficiency indicators, like all indicators in general, cannot measure 

and communicate all the information obtained from the study that is carried out, because depending on the 

type of information that is put on the market related to a given product, the credibility of the indicators 

themselves is derived. Credibility is assessed by external instruments to demonstrate transparency in the design 

of the indicators. 

The three eco-efficiency indicators that define the starting point for studies and application experiments are: 

1. Resource productivity index. This first eco-efficiency indicator is used to express the materials, 

energy that are contained in a company's usable products, by-products and waste, compared with 

the materials and energy consumed for production, all expressed as a percentage. 

2. Embedding and disposal costs as a function of percentage of lifetime. The indicator is designed 

to divide the production cost of a product plus the cost of its final disposal, by the number of 

years of its useful life. The main objective of this indicator is to move towards good life cycle 

management and recyclability of products. 

3. Toxic waste index. The last indicator is used to express, through a single number, the amount of 

toxic substances remaining during a product's lifetime. It is calculated as the sum of the mass of 

each of the residual toxic substances, taking into account the weighting factor of their respective 

toxicity, compared to the production during the same period. 

Once the basic principles underpinning an Eco-efficiency calculation have been established, the technical 

feasibility of a given indicator must be established, taking into account its purpose, its significance for different 

users and the convenience of its production for the whole company. 

When talking about eco-efficiency within the construction and building sectors, in relation to the demand for 

eco-compliance and the ability to control energy-environmental impacts, one cannot but refer to three major 

problem areas, including: 

1. The use of resources, understood as energy, water, soil, materials (raw, secondary, crude) 

2. The energy and material intensity of the resources themselves 

3. Atmospheric emissions from production processes throughout the life cycle 

 

There are several initiatives that companies apply to integrate Eco-efficiency into their operations, in order to 
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try to minimise environmental problems. These include strategic innovations, management innovations and 

incremental innovations. 

Eco-efficient behaviour in building production can depend both on the intrinsic characteristics of products, 

i.e. performance, use, performance over time, installation methods, life cycle impacts, and on production 

processes. It is possible to assess the Eco-Efficiency of a given product by considering its contribution to reducing 

the environmental impact of the whole building, reducing pollution levels, energy consumption and the control 

of systems over time. 

This is why it would be necessary to consider the building as an overall summation of energy-material 

characteristics, which constitutes a real resource for areas, not only contemporary, but if well used and 

therefore well designed, also in past and future areas.  

 

23.1.2. DEVELOPING NEW PRODUCTS: MATERIALS OF NATURAL ORIGIN 
In recent years, the already developed  and established construction industry has  started  to pay more attention 

to the new strategies and technologies that were conceptually gaining ground in the community, trying to adapt 

to the development of new products, not only from a production point of view, but also from a marketing point 

of view. The growing 'environmental consciousness' has increasingly driven materials research to concern itself 

with the interference between materials and environmental impacts. 

The development of new products does not take place randomly, but after careful studies related to the 

environmental issue, which makes them an answer to the requirements of comfort and saving of non- 

renewable resources, aiming to privilege building techniques and design methodologies suitable for the needs 

of well-being, durability and eco-efficiency. The attention paid to the environment does not only focus on the 

parameters of non-toxicity, use of renewable resources or low energy content in the production phase, but also 

on weight and impact reduction for products with performances that meet the requirements of well-being, ease 

of assembly, reversibility, ease of disassembly and, in the case of recovery, protection of architectural and 

constructional features. The products that are gaining in importance are those characterised by the weight of 

the elements and the very limited packaging, which allow for lower costs as a consequence of a reduced 

footprint and for greater economy in transport. The design of new materials to extend the life span of products 

represents a reduction in environmental impact. A good action that is sustainable for the environment and for 

the urban economy is certainly that of recovery as opposed to uncontrolled demolition. Secondary raw 

materials are subject to considerable improvement for a more correct application. It becomes part of a drive to 

redesign materials and technologies for future recycling or disposal at the end of their life cycle. 

The use of recycled materials in construction is to be considered as one of the strategies for sustainable 

development, so that waste becomes a resource to be recycled or reused. Recycling a material is closely linked 

to the economic process of its development, production and convenience. The durability of a product does not 

aim to achieve an excessive durability of the product itself, but aims at an adequate use, unless a technological 

and design alternative is presented which meets the requirements in a much more efficient, convenient and 

environmentally friendly way. The best product will undoubtedly be the one that is most flexible, can be 

integrated, customised, of high quality and able to meet the needs of the end users (designers, companies, 

installers, users, communities). 

Eco-efficiency parameters include products of natural origin, whether vegetable or animal, that constitute the 

raw material, the recyclability of the material, the absence of emissions of toxic substances during processing 

and operation, the reusability of the product, and the renewability of the resource. It was also considered 

appropriate to carry out research into what can now be defined as eco-sustainable or eco- efficient products, 

capable of guaranteeing the wellbeing of users, reducing the impact on the ecosystem, using materials that 

have the possibility of regenerating themselves or being regenerated and with a large use of alternative energy 

sources. The materials chosen as examples are hemp, clay, cork, sheep's wool and straw. 
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Hemp 
Hemp is considered, among all natural materials, to be a material that offers high performance in use, 

respecting environmental sustainability and people's well-being. It is an easy-to-grow product with a fairly fast 

growth rate, low water consumption for feeding and is not subject to constant pest attacks. It is considered a 

product that can synthesise carbon and reduce CO2 emissions into the atmosphere. The main products made 

from hemp are insulators. 

The production process for hemp-based insulation materials involves the use of fragments of the bark of the 

hemp stem, fibres from the hemp plant and the use of additives such as potato starch, soluble glass or sodium 

carbonate (which acts as a flame retardant) and bitumen for waterproofing. Unfortunately, hemp- based 

products are still not very present and established in the construction market, as the supply of products is 

greater than the demand. In addition to insulation, hemp is also used to make elements for static reinforcement, 

as hemp fibre has good mechanical properties and high resistance to stress and deformation. In addition, its 

use is also linked to design, with the production of low-density panels for furniture or as a cladding element in 

buildings and as biomass for energy. 

In Italy, a project is also being developed to produce hemp-based blocks, with the addition of a binder such as 

lime, to be used as a structural part of a building. The peculiarity of these blocks, which are called Biomattone, 

is that they can be used to create new buildings or used in the renovation of existing buildings. 

 

The Biomattone 
Biomattone is a biocomposite material obtained by processing lime and hemp together to form prefabricated 

blocks measuring 20x50 cm available in various sizes. The lime-hemp mixture is made from the combination of 

the woody part of the stem, hemp, and a binder based on hydraulic lime with added water. The two compounds 

are then processed in a kneading machine to obtain the final compound. Lime-hemp cement  has the capacity 

to harden by evaporation of the water, carbonation and hydration of the lime. Consequently, depending on the 

use to be made of this cement and the durability to be given to the final product, it is necessary to establish the 

properties of the lime-hemp cement which depend on the type of binder (aerial lime, hydraulic lime), the type 

of hemp (length of the hemp) and their proportions (quantity of lime and hemp used). 

Hemp, within the compound, is identified as a light filler, also called aggregate, while lime acts as a binder and 

preservative. Hemp is a by-product of hemp fibre processing. It is rich in silica and helps the lime to harden. It 

is a product rich in silica and helps the lime to harden. Once hardened, the biocomposite turns into a rigid, 

lightweight material with excellent insulation and durability characteristics. The biocomposite lime-canapulo 

can be used in the construction of solid masonry, as if it were a common cement mix, regardless of the type of 

construction adopted. The use of Biomattone makes it possible to respect the fundamental pillars underlying 

sustainable development, namely: the environmental, social and economic pillars. From an environmental point 

of view, the mixture of lime and hemp is able to reduce carbon dioxide emissions and decrease the percentage 

of CO2 present in the structure of the buildings, thus achieving a high level of thermal insulation. Moreover, 

given the recyclability of lime and the biodegradability of hemp, it is a material that does not create disposal 

problems. From an economic point of view, biocomposite is sustainable because it is a locally produced 

material, directly linking industry and agriculture, limiting the use of synthetic building materials and leading to 

increased employment. On the other hand, from a social point of view, it offers considerable benefits, such as: 

an increase in agriculture linked to the production of hemp and a new source of income and, moreover, living 

in environments made from hemp makes the environment healthy. 

 

Clay 
Unfired clay, or raw earth, is a building material that has been used since ancient times. The earth has always 

been used in various areas of green building. In particular, a soil that is free of pebbles and rubble, but at the 

same time rich in clay, with simple processes, left to dry and then used for building, then  cooked,  it  produces 
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products  that  can  be  used  for  a  variety  of  purposes  and  with  little  energy expenditure. 

Raw clay is considered one of the most environmentally friendly materials in bio-architecture. It is often found 

in architecture mixed with limestone sand or gypsum. It has good thermal transmittance, excellent mechanical 

strength, high breathability and is easy to lay. It can be used to make floors or even, and above all, to create 

thermal insulation. In fact, clay insulation panels can be easily applied to walls and ceilings. The choice of clay 

as an insulating material is due to the fact that it has a number of natural properties that have positive effects 

on people's lives, while at the same time increasing their well-being. It has the ability to absorb moisture in the 

air and gradually release it, thus improving the quality of the air inside a living space. Over time, clay is able to 

keep its properties intact, even in particular climatic conditions, it is fire resistant and is not attacked by pests. 

It also has great acoustic insulation capabilities. 

Other materials made from clay are: plasters, which are able to regulate the humidity inside rooms; lightweight 

concrete, mainly used for renovation works and boasting a greater lightness compared to normal concrete; 

refractory bricks, obtained from a mixture of clay and cement, mainly used for stoves and barbecues; bricks, 

mainly used for roofing, foundations, attics and cavities. 

 

Cork 
The cork is the terminal part of the book of some plants, whose main function is to waterproof and thermally 

insulate the stem by protecting it from excessive cold and heat. Basically, cork is a collection of dead cells, 

which have been suberised so that they do not disintegrate, making them waterproof and insulating at the 

same time. There are many types of plants that produce cork, but the cork mainly used commercially is 

produced by the Quercus Suber. The cork oak, also known as 'cork tree', is a wild plant of the oak family. It is 

on average 10 meters high, sometimes even reaching 20 m, and has a circumference of 2.50- 4 m. A western 

Mediterranean climate, known as the Portuguese climate, is required for the plant to thrive. The largest 

market exploiting cork processing was related to the production of corks (i.e. wine stoppers), which led to a 

consumption of 70-80% of the material. Subsequently, the development of natural thermal insulators became 

more and more important, which expanded its production. The most important aspect of cork is that it is 

possible to exploit almost the entire percentage of material collected, because even the waste is processed to 

produce cork agglomerates. The use of cork in industry is also growing in terms of technological innovations. 

In the building sector, high-performance insulation materials have been produced, giving rise to a new 

production market. 

The production of cork agglomerates is mainly divided into two main areas: black and white. The production of 

black agglomerates presents the cork granules through processing due to an increase in temperature, which 

leads to an increase in volume and the release of resinous substances that allow gluing. White agglomerates, 

on the other hand, are produced through the use of glues of various kinds, the mixture in turn being put into 

the oven to help the glue dry. In Italy, the production of cork occupies the highest percentage in the chip 

production sector, while only 15% is used in the bio-construction sector, a percentage that has been increasing 

in recent years. In the construction sector, the application of cork is mainly for the production of thermal 

insulation. Cork is easily used as an insulator because it has very good heat transmission values, it has good 

thermal and acoustic insulation capabilities, it is very light and has a high resilience, and it can be used for a 

wide range of applications. 

It can withstand high loads, ageing, rotting and is not attacked by rodents and insects. In addition to the 

production of panels, cork is used as a cavity filler for thermal insulation or as an aggregate for lightening 

structures. Cork is also used in design, at a very experimental stage, because it has elastic, compressible, 

waterproof, resistant, light and buoyant characteristics that not even wood has. 

 

Sheep's wool 

Another example of a product of natural origin is sheep's wool. The sector where this material is most used is 
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that of insulation, which has a limited energy use compared to other similar products on the market60. This 

material consists of protein fibres and, as such, is not digestible by small rodents and insects, not attacked by 

mould, water-repellent and has low static electricity. It has excellent fire behaviour and contains keratin which, 

with the presence of amino acids, is able to neutralise substances harmful to people's health and makes the air 

purified more quickly. 

In the building industry, the main use of this material is in insulating mats and felts (or as anti-stagnation and 

root-proof layers in garden roofs with considerable water savings and maintaining a constant temperature). It 

interacts with the surrounding environment and is therefore able to absorb moisture in the air up to a maximum 

of 33% of its weight, thus developing thermal energy that stops condensation. The installation of sheep wool 

insulation presents no particular technical risks, requires the use of simple equipment and guarantees high 

safety conditions. The panels can easily be sized by hand. 

 

Straw 

Straw is a natural material that can be used in bales, as insulation, or as an aggregate to unfired earth. The 

development of a supply chain for the use of straw in construction makes it possible to recover large quantities 

of straw that would otherwise remain unused even within the agricultural sector. 

Progress has led to the development of new technologies to process straw into products that can be used in 

architecture. One example is load-bearing walls for houses, made from  bales of straw that have been 

mechanically pressed. Assuming a single recovery of one third of the straw from wheat, 5 million tonnes of 

baled straw are obtained. This quantity allows the construction of half a million 100 square metre houses for at 

least one million people. If we look at the European context, we can see that the amount of straw produced is 

35 million tonnes, which makes it possible to build 3.5 million homes for 10 million people. Globally, 100 million 

tonnes of straw can be used in the construction industry. Straw bales are inserted between wooden posts, used 

as insulation and then plastered or coated. The insulation properties of straw vary according to the type of 

straw, its density and moisture content after drying. A building made of straw possesses superior qualities in 

terms of thermal insulation, resulting  in  lower  energy consumption for heating and reducing the amount of 

CO2 produced at the same time. It also has a great capacity for absorbing carbon dioxide within the building 

made, so that exploiting the waste from international cereal production becomes a great advantage for 

generating income and jobs, while creating sustainable and environmentally friendly buildings. 

23.1.3. Secondary raw materials 

So-called secondary raw materials consist of waste from the processing of raw materials or materials derived 
from the recovery and recycling of waste. 
A secondary primary source is a source of raw materials derived from industrial waste of various kinds. 
Secondary raw materials (MPS) derived from the residues of production processes are generally recovered 
directly in the plants: this is the case, for example, of the processing waste of a steel industry, which can be 
directly re-melted to obtain raw material. The cycle therefore takes place directly within the production sites. 
Another way of obtaining these secondary raw materials is through the recovery and/or recycling of waste, a 
process that therefore takes place downstream of the sale and consumption phase of goods. 
An example would be anhydrite 

Production anhydrite is an anhydrous calcium sulphate (CaSO4): a stable, non-toxic and non-harmful material. 
Its use is steadily increasing and represents an environmentally friendly alternative to naturally occurring 
gypsum. 
The chemical reaction between fluorspar (CaF ) and CaF2) sulphuric acid (H2SO4) produces not only 
hydrofluoric acid but also calcium sulphate, which is then ground in special micronising plants. 
Anhydrite is used in the construction industry, residential construction and public works: in premixes, for laying 
self-levelling substrates and soundproofing panels, for interior plasters, partitions and raised floors, screeds 
and mortars. 
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ii. Recycling and re-use in construction: primary, secondary and tertiary re-use 

Primary recycling, or 'reuse', is the reuse of waste materials directly on site, reducing the amount of waste 
produced. This practice, in line with the latest environmental regulations, is the least expensive and has the 
lowest environmental impact. 
 
Secondary recycling implies a mechanical treatment of the waste and generally a decrease in the quality of 
the waste. 
product compared to the original, a process that is likely to imply a different use. 
The recycling of construction site materials is very complex because of the large amount of waste produced. 
Demolition waste is made up of very different parts such as paper, glass, plastic, wood, iron, aggregates, 
ceramics, concrete and stone, and sometimes contains waste classified as hazardous by legislation, such as 
asbestos. 
Load-bearing masonry is a part of the building organism that is well suited to being recycled. However, what 
and how to recycle is closely related to the characteristics of the masonry such as the assembly technique, the 
size of the elements, the types of materials used, etc. Strong elements (bricks) are best suited to be recycled 
for: 

● be crushed and used for road or common sub-bases. 
● be reused as new bricks (reuse). 

The most abundant material in demolition waste is of course concrete, which is a low-value waste with a very 
high specific weight. This means that a careful economic assessment of its recycling must be made, and a 
treatment centre close to the construction site will be necessary to make it profitable. 
Based on the assumption that reinforced concrete used in structural parts of the building cannot be recycled 
to obtain other reinforced concrete with the same performance and functions, the most established practice 
is to reuse the recycled material for lower performance materials such as substrates, screeds, asphalt. 
 
In tertiary recycling, recycled materials are used as a feedstock in a process to create chemicals and fuels. 
These chemicals can then be used to create new materials. 
Material recycling in construction starts with the total or partial demolition of a building and aims to generate 
so-called secondary raw materials (SRMs). 
The valorisation of demolition waste is closely linked to the method by which this stage is organised, as well 
as to the quality of the products themselves. 
Demolition practice must ensure that the material to be recycled is as homogeneous as possible, so selective 
demolition is preferred to non-selective (traditional) demolition. Given the strong increase in the use of 
plastics in construction, polymer recycling techniques play a key role. Plastics have a long lifecycle and thus 
constitute a major threat to the environment if they are not integrated in a reuse or recycling process. 
The recycling of polymers depends on their thermal behaviour; thermoplastic polymers, when heated, become 
fluid enough to be moulded into the shape of the article to be used, while thermosetting polymers are infusible 
and insoluble, and so are recycled ground, for example for fillings. 

 

23.2. Practical Approach 

23.2.1. THE LIFE CYCLE OF THE LCA: METHODOLOGY USED FOR SINGLE-LEVEL 

RESIDENTIAL BUILDINGS 

For the purposes of the current module and its objective, the methodology proposed below will refer to three 
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different construction methods (framing13, XLAM 14and blockhouse15) for a single-storey wooden residential 
building of 110 m2. The various analyses that will be carried out will take as a temporal reference a period of 
fifty years, on the assumption that this represents a time comparable to the useful life of a residential building. 
The aim is to compare the three different projects from the point of view of costs and polluting emissions 
throughout the life cycle, thus identifying which construction model is characterised by the best economic-
environmental performance. 
For the construction of the data related to the economic-environmental analysis of the life cycle of the 
house, the following will be used 
Three main phases are considered for each construction system: 

1. Construction phase; 

2. Phase of use; 

3. End-of-life phase. 

 

How to construct data for the Life Cycle Assessment 

The Life Cycle Assessment used in this study will focus on the ecological loads associated with the same 
three phases mentioned above. Specifically: 
1. For the construction phase, the following will be identified (for each of the three building systems): 

a) The environmental impacts generated by the pre-production and production processes of the main 
materials used in the construction of the walls and roof. These values are constructed from data 
obtained using the EPD2007 assessment method and the Ecoinvent database; these data provide the 
kg of CO2 eq. emitted per kg of material produced. 

b) The environmental impacts produced by the construction of the building, identified as the impacts 
of transporting materials from the plant to the construction site. The calculation, which is based on 
the tkm ("tonne per kilometre") indicator, is performed starting from the latest information provided 
by the European Environment Agency about the specific emissions per tkm produced by road vehicles, 
which correspond to 0.14 Kg CO2/tkm (European Environment Agency, 2014). The impact of 
transporting the different materials (from where they are purchased to the construction site) is 
therefore the only pollution factor in this case. The installation itself does not generate a significant 
environmental impact. The reasons lie in the fact that the three building systems under consideration 
do not require expensive lifting equipment on the construction site (only for very short periods); they 
are characterised by mainly dry assembly, as they do not require large concrete castings and welding; 
they are quick to build, as they are prefabricated, in which the elements are assembled in a single 
piece; and they are easy to install, as they are not subject to a large number of obstacles. they are 
already assembled beforehand; they do not require any preliminary work; finally, they do not require 
any energy-intensive equipment, as a small tool is sufficient. 
 

2. For the use phase, the environmental impacts caused by operational energy consumption will be 
considered. The calculation will be carried out using the document provided by the company itself 

                                                             
13 The timber frame system is characterised by linear elements of the frame, which transfer the vertical loads to the 
ground, and by flat elements, which, together with the former, have the task of bracing. The vertical load-bearing parts 
are placed at very close intervals, so as to distribute the loads more evenly and thus reduce the resistant sections.  This 
system requires a reinforced concrete foundation. This system requires a reinforced concrete foundation (e.g. slab) that 
is resistant to soil moisture and weathering. 
14 The XLAM system is characterised by flat load-bearing components that function as both a plate (horizontal) and a slab 
(vertical), which means that this element is used for the construction of floors, walls and sloping roofs. The XLAM system 
is sufficiently resistant to horizontal pressures (generated by wind and earthquake) both parallel and perpendicular to 
the plane, and therefore no additional bracing components are required.. 
15 The blockhouse system is one of the main timber construction systems. The main characteristic of this system is the 
construction of the load-bearing perimeter walls by means of through the superimposition of linear components derived 
from tree trunks and adequately machined. tree trunks and suitably machined. 
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regarding the energy performance of the installations, the estimated operating consumption and the 
related annual carbon dioxide production. 

3. For the end-of-life phase, the environmental impacts of disposal will be taken into account, identified as 
the transport impacts from the construction site to the nearest landfill of non-recyclable products only. 
Again, the calculation is based on the "tkm" indicator offered by the European Environment Agency. 

This LCA will be carried out in a simplified way, as its main objective is to identify the impacts related to the 
Global Warming Potential (GWP) through the analysis of carbon dioxide emissions related to the various 
phases of the life cycle. The Carbon Footprint is calculated by looking at the environmental impact of a specific 
product throughout its life cycle. The Carbon Footprint is a measure that expresses in CO2 equivalent the total 
greenhouse gas emissions associated directly or indirectly with a product. 

Therefore, the environmental impacts detected and measured in this LCA refer exclusively to the emission of 
greenhouse gases (GHG, GreenHouse Gas), as they are the main polluters of the planet and the most serious 
threat to the survival of our planet, due to their effect on global warming. For this reason, a specific variant of 
LCA, called Carbon Footprint, will be used, i.e. an LCA analysis aimed solely at identifying the environmental 
damage generated by greenhouse gas emissions. It is expressed in terms of CO2 equivalent (KG/CO2 eq) and 
its quantification takes into account the Global Warming Potential (GWP) indicator, i.e. the global warming 
potential, which represents the weight of a certain gas on the greenhouse effect, in relation to the effect of 
CO2, whose reference potential is set at 1. 

Specifically, only carbon dioxide emissions will be analysed, as emissions of, for example, methane or nitrous 
oxide are irrelevant in this case. 

 

How to construct data for Life Cycle Costing 

Life Cycle Costing in this study will look at specific costs, linked to the same three phases identified in the LCA:  
1. For the construction phase, all costs related to the construction of the building will be identified (for 

each of the three building systems), in particular: 
a) The cost of supplying the materials used for walls, roofs, installations, interior fittings and fixtures; 
b) Processing costs related to the Laminated wood production processes; 

c) labour costs for the various laying operations; 

d) The costs of site management, e.g. for boarding/accommodation of workers, transport of 
materials, dismantling and cleaning, and site management; 

e) Construction site costs, expressed by the costs of site toilets and sheathing.  
 
These values, incurred at "moment 0", represent estimated costs of the company itself. 

2. For the use phase, two different factors will be considered: 
a) The operating energy costs, constructed on the basis of the document provided by the company 

concerning the energy performance of the installations and the estimated consumption related 
to each building system.  

These costs are to be considered as annual 

Maintenance costs, provided by Urban Green through an estimate based on the maintenance 
plan linked to each of the three building models. These values refer to routine maintenance costs 
and are incurred every three years. 
 

3. For the end-of-life phase, only the disposal costs of non-recyclable products will be taken into account. 
These values, based on actual tariffs charged by the industry, will be incurred at the dismantling phase, 
i.e. at "moment T+1" (51st year). 

In this case, the LCC will take into account the input data of the Life Cycle Inventory (LCI) of the LCA analysis, 
but will also take into account additional information not contained in the LCI, as it is not relevant from an 
environmental point of view. These costs refer to those incurred for installations, interior finishes, fixtures 
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and fittings, labour, management, construction and maintenance. The costs for installations, interior finishes 
and windows and doors are the same for all three building systems and are included for completeness only. 

 
As regards the discount rate, which is indispensable for LCC analysis, it was seen in the previous unit that it 
corresponds to the cost of capital Ke, the formula for which is equivalent to: 

 

 Ke = rf + β x (rm - rf )                     (1) 

Assuming that in 10 years the Year Government Bond Yields for a country correspond to 2.11% we will have 
that: 

risk free = rf = 2.11%        (2) 

For the market risk premium, on the other hand, we assume a value of 5.75%, so we will have that: 
 

market risk premium = (rm - rf )= 5.75%        (3) 

Finally, regarding β, it is possible to locate in the Damodaran site the value of β related to the industry 

"Homebuilding", we will use the one from January 2019 for which 

 

β = 0.98    (4) 

In summary, based on the above data, which serve as input for the model that will be used later, the cost of 

capital is: 

 

 Ke = 0.0211 + 0.98 ∙ 0.0575 = 7.75%                   (5) 

 

Consequently, the discount rate that will be used in the LCC analysis corresponds to: 
 
  r = 7.75%      (6) 

Finally, with reference to the economic indicators, only the Net Present Cost (NPC) indicator will be used for 
the analysis, as an indicator of the effectiveness of the three construction alternatives (framing, XLAM and 
blockhouse) with respect to the costs taken into consideration along the life cycle. Of course, in order to 
calculate the NPC, several values must be identified for each of the options considered: the time period N, the 
construction costs (Cc, the operating costs Ce, the maintenance costs Cm, the end-of-life costs Cf the discount 
rate r. In this sense, the NPC is equivalent to: 
 

           (7) 

The alternative with the lowest NPC value will therefore be the construction option with the best economic 

performance, as it will have the lowest net present value of costs. 

How to construct data for Environmental Life Cycle Costing 
Before proceeding with the Environmental Life Cycle Costing analysis, it is essential to use an economic 

evaluation of the environmental externalities (amount of CO2 emitted) produced during the whole life cycle 

of each of the three building systems under consideration. To this end, two different pollutant emission 

monetisation tools will be used, with the aim of analysing the different overall results that these two models 

can lead to. 
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These two tools are: 

i. The price of emission rights in Europe, which has recently risen to a value of around €29 per tonne of 
CO2 emitted. 

ii. The social cost of CO2, equivalent to $417 (€379) per tonne emitted, as established by research 
carried out by the European Institute for the Economy and the Environment (Eiee) in conjunction 
with the University of California. 

 
Regarding the first instrument, the Emissions Trading System (ETS) acts at the hands of the European 

Commission, which identifies CO2 emission limits and distributes the quotas to member states, which then 

give companies the amount each can produce. This system, called the Emissions Trading System (ETS), is based 

on the "cap and trade" model. This means that a cap is set on the amount of emissions that each company can 

produce; if they exceed the allocated quota, those participating in the system can buy emission permits on the 

market ("trade") from companies that produce less CO2 than their allocated quota. These virtuous companies 

obtain "carbon credits" that they can sell. In essence, carbon emitters do not have to reduce their emissions, 

but can buy permits to stay within their allocated limits. 

The price of CO2 emission permits traded in the EU ETS has risen far from the levels seen since the summer of 

2008, at the start of the global crisis. The revival of prices, which had remained low for almost ten years, is 

mainly due to the European Community's decision to implement a gradual withdrawal of the surplus of permits 

accumulated during the economic recession. 

Ultimately, the ETS was created as a market mechanism to reduce industrial carbon dioxide emissions in a 

cost-effective manner. In this sense, the system should move in the direction of an increase in the price of 

allowances, so as to push corporate investments towards environmentally friendly innovations and, 

consequently, reduce polluting emissions. 

As for the second tool, the study, published in the journal Nature Climate Change, shows that the social cost 

of CO2 produced, i.e. the total impact it generates for society, is between $117 and $805 per tonne, with an 

average of $417 (€378) per tonne emitted. This research is important because it is the first time that 

researchers have developed a dataset to quantify the true social cost of carbon, i.e. the economic damage 

caused by CO2 emissions. The results of the research show that, globally, the social cost of carbon is higher 

than that usually taken into account. The findings also show that although everyone knows that carbon dioxide 

emissions cause negative effects on individuals and ecosystems, these effects are not included in market 

prices, generating environmental externalities that are not paid for by consumers of fossil fuel energy. 

 

In essence, the life cycle environmental cost analysis will be characterised by two main steps: 

i. It will examine the data on environmental impacts (Kg of CO2 emitted), present in the Life Cycle 

Inventory, generated by each phase of the life cycle of the analysed building; 

ii. Then, using the two indicators above, it will convert these impacts into economic values, in order to 

identify the different environmental costs. 

Once the environmental cost analysis has been completed, one can finally proceed with the Environmental 

Life Cycle Costing (ELCC) study in order to measure the overall life cycle cost (economic and environmental). 

This methodology will refer to the same steps identified for the LCA and LCC application. Specifically: 

1. For the construction phase, all kinds of costs related to the construction of the house will be 

identified, in particular: 

a. The environmental costs of pre-production and production; 

a. The economic costs of supply; 

b. The economic costs of processing; 

c. The economic costs of labour; 

d. The environmental costs of implementation; 

e. The economic costs of site management; 
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f. The economic costs of construction; 

 

These values are incurred at "moment 0". 

2. For the use phase, the following will be considered: 

a. The economic operating costs incurred each year; 

b. The environmental operating costs; 

c. The economic maintenance costs, incurred every three years. 

 

3. For the end-of-life phase, the following will be considered: 

a. The economic costs of disposing of non-recyclable products only; 
b. The environmental costs of disposing of the same products. 

These costs are incurred at the demolition stage, i.e. at "time T+1" (year 51). 

Having now both economic and environmental costs available, ELCC is able to analyse the environmental 

economic impact over the life cycle. This analysis, being a particular type of LCC that also takes into account 

environmental externalities (environmental costs), will discount all specified monetary flows, including those of 

an ecological nature, using the same discount rate as before (7.75%). The formula for calculating ELCC is 

therefore the same as for the LCC methodology, the only difference being that C~ can also represent an 

environmental cost: 

 

With this analysis it will be possible to identify, for each phase of the life cycle of the building system under 

consideration, the cost related to both the economic and environmental aspects. 

 

23.2.2. THE LIFE CYCLE OF THE LCA: APPLICATION OF LCA, LCC AND ELCC 

METHODS TO THE THREE CONSTRUCTION SYSTEMS 
 

Application of the Life Cycle Assessment method for measuring environmental emissions 
In order to measure the carbon dioxide emissions throughout the life cycle of the three different building 

systems, the LCA methodology focuses first on the construction phase. For this phase, the study analyses the 

environmental impacts (expressed in kg of CO2 emitted) related to the pre-production and production phase and 

to the installation phase, as expressed in the two tables below. 

Material Kg of material products 
Kg C02/Kg material 
product 

Kg of C02 emitted 

Cork 1260 -0.1 -126 

Stone wool 1467.6 1.5 2201 

Wood fibre 2064 -0.6 -1238 

  Chipboard panels 4183.2 -1.35 -5647 

Fibrogypsum 5558.15 0.25 1390 

Laminated wood 8100 -1.42 -11502 

Steel plasterboard frames 684.08 0.57 390 

Hardware 350 0.57 200 

Pearl wood 1809 -1.76 -3184 
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Battens 2250 -1.76 -3960 

Tile 8415 0.2 1683 

FRAMING   -19793 

Stone wool 2517.6 1.5 3776 

Fibrogypsum 5558.15 0.25 1390 

XLAM wood panels 9900 -1.42 -14058 

Steel plasterboard frames 684.08 0.57 390 

Hardware 350 0.57 200 

Chipboard panels (OSB) 1447.2 -1.35 -1954 

Laminated wood 3600 -1.42 -5112 

Pearl wood 1809 -1.76 -3184 

Wood fibre 924 -0.6 -554 

Battens 2250 -1.76 -3960 

Tile 8415 0.2 1683 

XLAM   -21383 

Stone wool 2417.6 1.5 3626 

Pearl wood 9171 -1.76 -16141 

Battens 6975 -1.76 -12276 

Hardware 350 0.57 200 

Blockhouse wood elements 9900 -1.76 -17424 

CHIPBOARD PANELS (OSB) 1447.2 -1.35 -1954 

Laminated wood 3600 -1.42 -5112 

Wood fibre 924 -0.6 -554 

Tile  8415 0.2 1683 

BLOCKHOUSE   -47952 
Table: Environmental impacts of pre-production and production 

Interestingly, the values for CO2 emitted from the production of some materials are negative. The reason for this 

is that the carbon dioxide absorbed by the plant during its growth is also taken into account in the overall 

balance. In this sense, these materials emit less CO2 during their pre-production and production process than 

they absorb during their growth. 

Material 
Kg of material to 
be transported 

Distance (km with 
wheel) 

Kg of C02 emitted 

Cork 1260 600 106 

Stone wool 1467.6 50 10 

Wood fibre 2064 400 116 

CHIPBOARD PANELS (OSB) 4183.2 1100 644 

Fibrogypsum 5558.15 600 467 

Laminated wood 8100 1000 1134 

Steel plasterboard frames 684.08 400 38 

Hardware 350 600 30 

Pearl wood 1809 600 152 

Battens 2250 200 63 

Tile 8415 100 118 

FRAMING  2878 

Stone wool 2517.6 50 17 
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Fibrogypsum 5558.15 600 467 

XLAM wood panels 9900 600 832 

Steel plasterboard frames 684.08 400 38 

Hardware 350 600 30 

CHIPBOARD PANELS 1447.2 1100 223 

Laminated wood 3600 1000 504 

Pearl wood 1809 600 152 

Wood fibre 924 400 S2 

Battens 2250 200 63 

Tile 8415 100 118 

XLAM   2496 

Stone wool 2417.6 50 17 

Pearl wood 9171 600 1072 

Battens 6975 200 196 

Hardware 350 600 30 

Blockhouse wood elemnts 9900 600 1080 

CHIPBOARD PANELS (OSB) 1447.2 1100 223 

Laminated wood  3600 1000 504 

Wood fibre 924 400 52 

Tile 8415 100 118 

BLOCKHOUSE 3292 
Table: Environmental impacts of implementation 

The estimate of the overall environmental impact of construction will therefore consist of the sum, for each 
construction system, of the total Kg of CO2 emitted at the two times.  As regards the next phase, that of use, 
the table below shows the analysis on operational environmental impacts. 
 

Construction 
system 

Energy sources used Annual quantity consumed in standard use 

FRAMING 

Electricity from the 
grid 

1366.37 (kWh) 

Natural gas 808.6 (m3) 

XLAM 
Electricity from the 
grid 

1366.34 (kWh) 

Natural gas 879.45 (m3) 

BLOCKHOUSE 

Electricity from the 
grid 

1366.35 (kWh) 

Natural gas 865.81(m3) 

 

Construction system Kg of CO2 
emitted/m2/year 

m2 Kg of C02 emitted/year Kg of C02 emitted 
(in the life cycle of 
use) 

FRAMEWORKING 24.5 110 2695 134750 

XLAM 26 110 2860 143000 

BLOCKHOUSE 25.8 110 2838 141900 
Table: Environmental impacts of use 

Finally, for the end-of-life phase, the analysis is only aimed at non-recyclable materials, as shown in the 
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following table 

 
.Table: End-of-life environmental impacts 

After calculating the environmental impact of each life phase of the different building systems, the LCA 
application requires that these impacts are added together to identify the overall ecological load generated by 
the life cycle of each building type. The calculation is summarised in the following table. 

 

LIFE CYCLE ASSESSMENT - FRAMING 

IMPACTS (Kg C02) Constructio

n 

1° year 20 year 30 

year 

[...] 50° year Demolition 

Construction 

impacts 

-16915       

Impacts of use  2695 2695 2695 ... 2695  

End-of-life impacts       107 

TOTAL IMPACT 117942 

 

LIFE CYCLE ASSESSMENT - XLAM 

IMPACTS (Kg C02) Construction 1° year 20 

year 

30 year [...] 50° year Demolition 

Construction 
impacts 

-18887       

Impacts of use  2860 2860 2860 ... 2860  

End-of-life impacts       68 

TOTAL IMPACT 124181 

 

 

LIFE CYCLE ASSESSMENT - BLOCKHOUSE 

IMPACTS (Kg C02) Construction 1° year 20 

year 

30 year [...] 50° year Demolition 

Construction 

impacts 

-44660       

Impacts of use  2838 2838 2838 ... 2838  

End-of-life impacts       66 

TOTAL IMPACT 97306 

Table: LCA analysis 
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23.2.3. APPLICATION OF THE LIFE CYCLE COSTING METHOD TO CALCULATE THE 

NET PRESENT COST 

The application of the LCC methodology requires first of all the analysis of construction costs, which is based on 

the calculation of each type of cost associated with this phase. The following table summarises the different 

costs for each construction system. 

 

Construction 

system 

Cost of 
supply 

Processin
g cost 

Labour 

costs 

Manage 
ment 

Cost of 
construction 
work 

TOTAL 

FRAMING 55522.66 4584 36997.3 19000 800 116903.96 

XLAM 68890.86 2404 35898.8 22000 800 129993.66 

BLOCKHOUSE 73901.29 6750.95 32116.6 21000 800 134568.84 
Table: Construction costs 

With regard to the use phase, the analysis focuses on energy costs for operation and maintenance. 

 

Construction 

system 

Energy 
sources used 

Annual quantity 
consumed in 
standard use 

Unit cost Annual 
cost 

Annual cost 
TOTAL in € 

FRAMING Electricity from 
the grid 

1366.37 (kWh) 0.2 €/kWh 273.27 

515.85 
Natural gas 808.6 (m3) 0.3 €/gas m3 242.58 

XLAM Electricity from 
the grid 

1366.34 (kWh) 0.2 €/kWh 273.27 

537.1 
Natural gas 879.45 (m3) 0.3 €/gas m3 263.83 

BLOCKHOUSE Electricity from 
the grid 

1366.35 (kWh) 0.2 €/kWh 273.27 

533.01 
Natural gas 865.81(m3) 0.3 €/gas m3 259.74 

Table: Energy operating costs 

Construction 
system 

Materials Cost (every 3 years) 
(€) 

Cost (every 3 years)  
TOTAL (€) 

FRAMING Wooden elements 2500 
3500 

Installations 1000 

XLAM Wooden elements 2500 
3500 

Installations 1000 

BLOCKHOUSE Wooden elements 7000 
8000 

Installations 1000 
Table: Ordinary maintenance costs 

Material Recyclability 
Kg for 
disposal 

Disposal cost 

(€/Kg) 
Total cost (€) 

Cork 100% - - - 

Stone wool 0% 1467.6 0.3 440.28 

Wood fibre 0% 2064 0.03 61.92 

CHIPBOARD PANELS 0% 4183.2 0.139 581.46 

Fibrogypsum 100% - - - 
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Laminated wood 100% - - - 

Steel plasterboard frames 100% - - - 

Hardware 100% - - - 

Pearl wood 100% - - - 

slats 100% - - - 

Portuguese tile 100% - - - 

FRAMING 1083.66 

Stone wool 0% 2517.6 0.3 755.28 

Fibrogypsum 100% - - - 

Steel plasterboard frames 100% - - - 

Hardware 100% - - - 

CHIPBOARD PANELS 0% 1447.2 0.139 201.16 

Laminated wood 100% - - - 

Pearl wood  100% - - - 

Wood fibre 0% 924 0.03 27.72 

slats 100% - - - 

Portuguese tile 100% - - - 

XLAM                                                                         984.16 

Stone wool 0% 2417.6 0.3 725.28 

Pearl wood 100% - - - 

slats 100% - - - 

Hardware 100% - - - 

Blockhouse 100% - - - 

CHIPBOARD PANELS 0% 1447.2 0.139 201.16 

laminated wood 100% - - - 

Wood fibre 0% 924 0.03 27.72 

Portuguese tile 100% - - - 

BLOCKHOUSE 954.16 
Table: End-of-life costs 

Once the various cost components linked to the different life phases of each construction system have been 
identified, the NPC (Net Present Cost) convenience indicator is calculated, on the basis of which the alternatives 
under consideration can be compared. The cost types analysed above are considered, based on a useful life of 
fifty years and a discount rate of 7.75%. 

 

LIFE CYCLE COST -FRAMING 

COSTS(€) Construction 1st  
year 

2nd  
year 

3rd  
year 

[.. 
] 

50th 
year 

Demolition 

Construction costs 116903.96       

Costs of use  515.85 515.85 4015.85 ... 515.85  

End-of-life costs       1083.66 

Discounted cost 116903.96 478.75 444.32 3210.16 ... 12.35 24.08 

Discount rate  

(annual) 

7.75%  

ACTUALIZED   
TOTAL COST 

136982.36 
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LIFE CYCLE COST - XLAM 

COSTS (€) Construction 1st 
year 

2nd 
year 

3rd 
year 

[.. ] 50th 
year 

Demolition 

Costs of 
construction 

129993.66       

Costs of use  537.1 537.1 4037.1 ... 537.1  

End-of-life costs       984.16 

Discounted cost 129993.66 498.47 462.6

2 

3227.1

4 

... 13 21.87 

Discount rate 

(annual) 

7.75%  

ACTUALISED 
TOTAL COST 

150337.46 

 

LIFE CYCLE COST - BLOCKHOUSE 

COSTS (€) Construction 1st 
year 

2nd 
year 

3rd 
year 

[.. ) 50th 
year 

Demolition 

Construction costs 134568.84       

Costs of use  533.01 533.01 8533.0

1 

... 533.01  

End-of-life costs       954.16 

Discounted cost 134568.84 494.68 459.1 6821.0

4 

 12.76 21.2 

Discount rate 

(annual) 

7.75%  

ACTUALISED 
TOTAL COST 

172291.53 

Table: LCC analysis 

As can be seen in the LCC Analysis Table, construction costs, being incurred at "time 0", do not need the 
implementation of the discount rate. On the other hand, usage costs, since they are divided into energy costs 
incurred annually and maintenance costs incurred every three years, represent expenses to  be incurred in the 
future. For this reason they should be discounted according to the chosen discount rate. The same reasoning 
applies to end-of-life costs. 
 

23.2.4. APPLICATION OF THE ENVIRONMENTAL LIFE CYCLE COSTING METHOD 

FOR THE ASSESSMENT OF ECONOMIC AND ENVIRONMENTAL COSTS 

Before proceeding with the application of the ELCC methodology, it is essential to convert the environmental 
impacts into monetary terms, so  that the environmental  costs are available in addition  to the purely economic 
costs. 
As outlined above, two different conversion tools (ETS and Social Cost) will be used in order to highlight the 
possible differences in results that these two tools could lead to. The following table represents the 
environmental calculation methods for both conversion tools. 

Conversion tool C02 cost (€/t) C02 cost (€/Kg) 
ETS 29 0.029 

Social cost 379 0.379 
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Construction 
Life cycle 
phases 

Environmental 
impacts (Kg C02) 
(€) 

Environmental 
cost (ETS) (€) 

Environmental cost 
(social cost) (€) 

FRAMEWORKIN 

Construction -16915 -490.59 -6410.78 

Use (annual) 2695 78.16 1021.4 

End of life 107 3.1 40.55 

XLAM 

Construction -18887 -547.72 -7158.17 

Use 2860 82.94 1083.94 

End of life 68 1.97 25.77 

BLOCKHOUSE 

Construction -44660 -1295.14 -16926.14 

Use 2838 82.3 1075.6 

End of life 66 1.91 25.01 
Table: Conversion of environmental impacts in monetary terms 

At this point, after having identified both economic and environmental life cycle costs of the three building 
systems under consideration, it is possible to proceed with the Environmental Life Cycle Costing analysis. As 
the economic costs are to be treated in the same way as the environmental costs in the study, the 
environmental costs must also be discounted according to the identified discount rate. In the following tables 
the ELCC application is presented, where the environmental costs were previously calculated through the ETS 
and the Social Cost tool respectively. The economic costs are equivalent to those  previously identified in Table 
LCC Analysis. 
 

ENVIRONMENTAL LIFE CYCLE COST – FRAMING- ETS 

Life Cycle 
year 

COSTS (€) Construction 1° 
year 

2° 
year 

3° year [...] 50° 
year 

Demolition 

Construction Economic 
costs 

116903.96             

Environmental 
costs 

-490.59             

Use Economic 
costs 

  515.85 515.85 4015.85 ... 515.85   

Environmental 
costs 

  78.16 78.16 78.16 ... 78.16   

End of life Economic 
costs 

            1083.66 

Environmental 
costs 

            3.1 

TOTAL COST  (€) 116413.37 594.01 594.01 4094.01 ... 594.01 1086.76 

Actualised cost  (€) 116413.37 551.29 511.63 3272.63 ... 14.22 24.15 

Discount rate (annual) 7.75% 

TOTAL DISCOUNTED COST  (€) 137476.14 

 
ENVIRONMENTAL LIFE CYCLE COST – XLAM- ETS 

Life cycle 
phases 

COSTS(€) Construction 1° 
year 

2° 
year 

3° year [...) 50° 
year 

Demolition 

Constructio
n 

Economic 
costs 

129993.66             

Environmental 
costs 

-547.72             
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Use Economic 
costs 

  537.1 537.1 4037.1 ... 537.1   

Environmental 
costs 

  82.94 82.94 82.94 ... 82.94   

End of life Economic 
costs 

            984.16 

Environmental 
costs 

            1.97 

TOTAL COSTS  (€) 129445.94 620.04 620.04 4120.04 ... 620.04 986.13 

Actualised cost  (€) 129445.94 575.44 534.05 3293.44 ... 14.84 21.91 

Discount rate (annual) 7.75% 

TOTAL DISCOUNTED COST   (€) 150834.32 

 
ENVIRONMENTAL LIFE CYCLE COST – BLOCKHOUSE-ETS 

Life cycle 
phases 

COSTS(€) Construction 1° year 2° 
year 

3° year [...) 50° 
year 

Demolition 

Construction Economic 
costs 

134568.84             

Environme
ntal costs 

-16926.14             

Use Economic 
costs 

  533.01 533.01 8533.01 ... 533.01   

Environme
ntal costs 

  1075.6 1075.6 1075.6 ... 1075.6   

End of life Economic 
costs 

            954.16 

Environme
ntal costs 

            25.01 

TOTAL COSTS  (€)  1608.61 1608.6
1 

9608.61 .. 1608.6
1 

979.17 

Actualised cost  (€) 117642.7 1492.91 1385.5
3 

7680.84 ... 38.51 21.76 

Discount rate (annual) 7.75% 

TOTAL DISCOUNTED COST 168929.22 

 

ENVIRONMENTAL LIFE CYCLE COST –-  FRAMING – Social cost   

Life cycle 
phases 

COSTS(€) Constructio
n 

1° year 2° year 3° year [...
) 

50° 
year 

Demolitio
n 

Constructio
n 

Economic 
costs 

116903.96             

Environmenta
l costs 

-6410.78             

Use Economic 
costs 

  515.85 515.85 4015.8
5 

... 515.85   

Environmenta
l costs 

  1021.4 1021.4 1021.4 ... 1021.4   

End of life Economic 
costs 

            1083.66 

Environmenta
l costs 

            40.55 
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TOTAL COSTS  (€) 110493.18 1537.2
5 

1537.2
5 

5037.2
5 

... 1537.2
5 

1124.21 

Actualised cost  (€) 110493.18 1426.6
8 

1324.0
7 

4026.6
3 

... 36.8 24.98 

Discount rate (annual) 7.75% 

TOTAL  DISCOUNTED COST  
(€) 

143452.34 

 

ENVIRONMENTAL UFE CYCLE COST - XLAM– Social cost   

Life cycle 
phases 

COSTS(€) Constructio
n 

1° year 2° 
year 

3° 
year 

[...
) 

50° 
year 

Demolition 

Constructio
n 

Economic 
costs 

129993.66             

Environmenta
l costs 

-7158.17             

Use Economic 
costs 

  537.1 537.1 4037.
1 

... 537.1   

Environmenta
l costs 

  1083.9 1083.
9 

1083.
9 

... 1083 
9 

  

End of life Economic 
costs 

            984.16 

Environmenta
l costs 

            25.77 

TOTAL COSTS  (€) 122835.49 1621 1621 5121 ... 1621 1009.93  

Actualised cost  (€) 122835.49 1504.4
1 

1396.
2 

4093.
6 

... 38.81 22.44 

Discount rate (annual) 7.75% 

TOTAL  DISCOUNTED COST  
(€) 

156848.28 

 

ENVIRONMENTAL UFE CYCLE COST - BLOCKHOUSE-– Social cost   

Life cycle 
phases 

COSTS(€) Construction 1° year 2° year 3° year [..
.) 

50° 
year 

Demolition 

Construction 
 

Economic 
costs 

134568.84             

Environment
al costs 

-1295.14             

Economic 
costs      
 

Economic 
costs 

  533.01 533.01 8533.01 ... 533.01   

Environment
al costs 

  82.3 82.3 82.3 ... 82.3   

End of life Economic 
costs 

            954.16 

Environment
al costs 

           1.91 

TOTAL COSTS (€) 133273.7 615.31 615.31 8615.31 ... 615.31 956.07 

Actualised cost  (€) Use 571.05 529.98 6886.83 ... 14.73 21.24 

Discount rate (annual) 7.75% 

TOTAL DISCOUNTED COST  (€) 172032.93 
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Interestingly, the environmental costs arising from the construction phase of all building systems are negative. 
This may seem an ambiguous concept but it is not at all. These costs represent the monetisation of the 
environmental externalities generated. In this sense, these costs represent negative values as they are positive 
environmental externalities. As seen above, the construction phase in the overall balance absorbs carbon 
dioxide, due to the fact that most of the materials used are of plant origin and as such absorb CO2 during their 
growth. The construction phase itself therefore represents a benefit received by society, as reducing the CO2 
present in the atmosphere contributes to reducing global warming. The negative environmental cost can 
therefore take on the meaning of environmental "revenue". 
Once the overall economic-environmental cost over the entire life cycle of each production system has been 
identified, the ELCC application is complete. The last essential step to conclude the analysis is the 
interpretation of the numerous results obtained in this chapter. 

 

23.3. Evaluation 

1) Where can eco-efficiency be researched and implemented? 

A. Eco-efficiency can be sought and implemented inside the company (in particular steel companies) 

B. Eco-efficiency can be sought and implemented outside the company, along the entire value chain of 

the product or service offered 

C. Eco-efficiency can be sought and implemented both inside the company (in particular steel 

companies) and outside, along the entire value chain of the product or service offered 

2) What are secondary raw materials? 

A. Secondary raw materials consist of raw material processing residues  

B. Secondary raw materials consist of raw material processing waste or materials derived from the 

recovery and recycling of waste. 

C. Secondary raw materials are materials derived from the recycling of waste. 

3) Primary recycling consists of 

A. recycling of materials: this reduces the amount of waste produced 

B. re-use of scrap: this will reduce the amount of waste produced 

C. reuse of scrap directly on the construction site: this will reduce the amount of waste generated 

4) Secondary recycling involves 

A. a mechanical treatment of the waste and generally a decrease in the quality of the product compared 

to the original one 

B. manual processing of the waste will generally lead to a decrease in quality of the product compared 

to the original 

C. manual processing of the waste and generally does not lead to a decrease in quality of the product 

compared to the original one 

5) Tertiary recycling….. 

A. it is done chemically: it produces a material that is not quite equivalent to the starting material 

B. it occurs mechanically: it produces a material practically equivalent to the starting material 

C. it occurs chemically: it produces a material practically equivalent to the starting material 

6) What is meant by Eco-Innovation? 

A. Eco-Innovation means the use of new production processes, new products and services, which can 

avoid or reduce risks to the environment. 

B. Eco-Innovation means the implementation of new production processes, new management methods 

and new business techniques, which can avoid or reduce risks to the environment. 

C. Eco-Innovation means the implementation of new production processes, new products and services, 

new management methods and new commercial techniques, which can avoid or reduce risks to the 

environment. 
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7) The three eco-efficiency indicators that define the starting point for studies and application 

experiments are: 

A. Resource Productivity Index - Embeddable and Disposable Costs by Percentage of Life - Non-Toxic 

Waste Index 

B. Resource Productivity Index - Embeddable and Disposable Costs by Percentage of Life - Toxic Waste 

Index 

C. Resource Productivity Index - Embeddable Costs by Percentage of Life - Toxic Waste Index 

8) Eco-efficient behaviour in building production can only depend on the intrinsic characteristics of the 

products, i.e. performance, use, performance over time, installation methods, life cycle impacts, leaving 

out all production processes. 

A. True  

B. False  

9) Which products fall within the Eco-Efficiency parameters? 

A. Products of non-natural origin that constitute the raw material, the recyclability of the material, the 

absence of emissions of toxic substances during processing and operation, the reusability of the 

product, the renewability of the resource. 

B. Products of natural origin, whether plant or animal, that constitute the raw material, the recyclability 

of the material, the absence of emissions of toxic substances during processing and operation, the 

reusability of the product, the renewability of the resource. 

C. Products of plant origin that constitute the raw material, the recyclability of the material, the absence 

of emissions of toxic substances during processing and operation, the reusability of the product, the 

renewability of the resource. 

1) The design of new materials to extend the life of products represents a reduction in environmental 

impact. 

A. True  

B. False  
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