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1. Introduction

1.1. City of Barcelona

Barcelona is the capital and largest city of Catalonia region of Spain. It is the second most
populous municipality, with a population of more than 1.6 million inhabitants (Barcelona City
Council, 2022). Considered as one of the “Greenest cities in Europe”, the green spaces of
Barcelona make up 11% of the city, with 68 parks and other green areas. Barcelona is also
home to 9 UNESCO World Heritage Sites and the city has been named as the World’s Capital
of Architecture in 2026 (UNESCO, 2023).

The top five main sectors of Barcelona including its contribution to gross domestic product
(GDP) based on 2021 estimates were business services (14.8%), education, healthcare and
social services (14.1%), commerce (10.9%), ICT services (8.7%), and hospitality (6.1%).
During the same year, the construction sector ranked 12" and contributed 3.9% to the GDP
of the city (Barcelona City Council, 2022).

In terms of the Construction and Demolition Waste (CDW), the total CDWSs generated in
Catalonia in 2020, including the city of Barcelona, was around 5.7 million tonnes.
Approximately 58.3% of these CDWs are managed through recovery process, while the
remaining 41.7% goes to a control landfill facility. The GDP value of CDW in 2020 amounted
to more than €10.5 billion euros (Waste Agency of Catalonia, 2020). In the past, there were
around 31.34 million tonnes of CDW that are generated per year in Spain, which is equivalent
to 0.74 tonnes of CDW per inhabitant per year (Miteco, 2005). Around 80% of the CDWs are
produced in the demolition operations of building structures.

1.2 CURE+ Project

CDW is the most significant waste stream in the European Union (EU) in terms of mass.
Around 340 million tons of CDW were generated between 2010 and 2018 in the EU (EEA,
2020). Therefore, the EU Circular Economy (CE) Action Plan (EC, 2015a) has identified CDW
as a priority waste stream. The Waste Framework Directive (WFD) sets a 70% recovery
target for CDW by 2020. Most member states achieved this target on time. However, the
recovery rate was mainly based on backfilling or downcycling, which hampers the
implementation of CE objectives (Galvez-Martos et al., 2018). Currently, most material
streams from demolition and renovation works are unavailable for reuse or upcycling activities
(EEA, 2020). Thus, the recovery potential of CDW in the EU is still under-exploited, with
current CDW streams unsuitable for reuse or closed-loop recycling (EEA, 2020).

The CURE+ project, also known as Centres for Urban Resources, Reuse, and
Remanufacture, aims to support the CE Action Plan by promoting and designing urban CE
practices to track, trace, reduce, reuse, repair, remanufacture, and upcycle household related
CDW. This will be done by learning from the best practices elsewhere and mapping the
current waste management practices in four participating European cities, namely Riga
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(Latvia), Tartu (Estonia), Kavala (Greece), and Barcelona (Spain), to develop locally tailored
solutions for each city. Developing tailored-made solutions requires working with local
stakeholders from cities/municipalities, private businesses, and universities while putting
citizens at the forefront of this initiative. Local stakeholders will be engaged in waste
prevention, upcycling wastes, and decreasing reliance on virgin raw materials. Local
authorities play a crucial role in climate change mitigation through the development and
execution of CE policies at the local level. Therefore, they must be provided with the
necessary knowledge and tools to effectively promote and evaluate such initiatives.

The CURE+ project is funded by the European Climate Initiative (EUKI). EUKI is an initiative
launched in 2017 by the German Federal Ministry for Economic Affairs and Climate Action to
improve collaboration among the member states on climate action. EUKI supports
organizations within the EU to implement plans related to contributing to the expansion of
renewable energy, improving energy efficiency, and reducing CO2 emissions. Furthermore,
EUKI-funded projects aim "to strengthen technological advances and political dialogue, social
justice in climate action as well as climate education and sustainable economy" (EUKI, 2017).

1.3 Problem statement and justification for selecting Barcelona city

The EU's transition to CE will reduce the pressure on natural resources while creating
sustainable growth and jobs (EMF, 2015). Achieving the EU's 2050 climate neutrality targets
is also a prerequisite. In order to contribute to this goal, the CURE+ will specifically address
the following issues:

e Lack of knowledge of current CDW flows, their composition, and their characteristics
to identify them as recoverable. In each partner city, there is a lack of reliable and
available data and classification systems;

e Different understanding and varied accounting systems of EU-member states for
waste recovery operations; as a result, there is a lack of comparable (baseline) data
on how much of CDW is currently recovered, and it is difficult to measure
improvements over time;

e A habit of giving preference to raw materials over secondary materials (originated from
waste) for two reasons: 1. They are cheaper; 2. Warranties and standards assure their
quality, giving consumers and companies a limited incentive to use recovered
materials;

e Lack of knowledge and resources to rethink value chains and business models,
product design, and the overall economic systems to achieve the lowest environmental
impact; and

e Communicating and promoting long-term benefits from implementing circular actions
in the building sector.

In sum, a common understanding, exchange, transfer of knowledge, and capacity building
are crucial for the CURE+ partner municipalities to achieve the EU climate goals.



Barcelona is an important city of study for CDWs. The regions of Catalonia, in which
Barcelona belongs, and the Basque Country, are considered to be leaders in CDW
management (Deloitte, 2015). Therefore, other European cities can learn from both the
challenges and success factors experienced by Barcelona city in terms of CDW
management. In addition, there are several existing initiatives in Barcelona such as resource,
upcycling, and recycling centers which integrate environmental and social aspects of
sustainability in its operation. Since part of the goal of CURE+ project is to promote the
management of CDW via establishment of Urban Resource Centres (URCs), Barcelona is
an important learning environment for this project.

1.4 Aim of Article

The aims of this report are: (1) To highlight the unique aspects of Barcelona, including its
CDW management approaches, legal and policy frameworks, city visions and strategies,
innovative practices, and enablers and barriers for CDW management; and (2) To provide
recommendations on how to organize URC as an innovative approach for CDW management
using the baseline insights obtained from this city.

1.5 Article Roadmap

The sections of this report are structured as follows. Chapter 1 introduces the city of
Barcelona, the funding body behind this project, the problem statement, and justifications for
selecting this city, followed by the aim of this article. Chapter 2 presents the sources of
information in this article, which include interviews and reports. Chapter 3 provides an
overview of the CDW management practices based on national and local level policies and
regulations and CDW stream analysis. Chapter 4 discusses the current city vision and
strategies, innovative practices and experiments, and the barriers and enablers to more
circular CDW management. Chapter 5 recommends how a URC, as an innovative
experiment, can be organized to further manage CDW in Barcelona.



2. Methodology

The data in this report was collected using reports, interviews, site visits, and a workshop.
The reports include national, regional, and city levels documents on Waste Management Plan
(WMP) and policies. The majority of these reports were written in Catalan and were translated
into English. The interviews, which were conducted in July 2023, consist of different
stakeholders. The summary of their profiles is presented in Table 1. All interviews were
conducted in person and were recorded via MS Teams. The transcripts of interviews were
generated using the same platform and were analyzed by coding relevant answers to the
themes of this report. Site visits of existing initiatives that focus on management of wastes
including CDWs in Barcelona, were done in October 2023. The information obtained from the
reports, interviews, and site visits were validated and supplemented through a workshop held
among city stakeholders in Barcelona in the same month. The representatives of Barcelona
city were also included in Table 1 as part of the sources of information in this report.

Table 1 Profile of the interviewees in Barcelona City (July and October 2023).

Interviewees | Type of stakeholders Profile

1 Public-Private General Director of CDW management
company Gestora de Runes de la Construccio
(GRC), with public and private holding (45%
and 55% respectively)

2 Private General director of the Recovery Union of
Catalonia
3 Public Coordinator and managers of municipally

owned FablLab working with reusing waste
materials. (Ateneu de la Fabrica del Sol)

4 Private Architect in LEED Green Associate, Green
Building Council Spain

5 Private Manager at the company group Sorigué, which
focuses on works in water engineering, city
services, construction and materials sectors

6 Public Manager at the Environmental Services
Management, Climate Action Area — of the
Provincial Deputation of Barcelona; Network of
cities and towns towards sustainability

7 NGO Studies’ Director at the zero waste NGO
ReZero




NGO

Director of a social inclusion NGO Fundacion
Andromines that works with bulky and
electronic waste recovery and preparation for
reuse

Public

Head of the Prevention and Resource
Efficiency Department, Circular Economy Area,
in the Catalan Waste Agency
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Private

Director of the industrial network 22@ in
PobleNou that had proposed a Scrap Store
project some years ago

11

Academic

PhD and professor in Mining Engineering and
CDW recycling

12

Private

Manager at a Sorting and recycling plant for
CDW in Sant Cugat del Valles

13

Private

Reuse oriented maker space Transfolab BCN

14

Public

Viladecans Recycling Centre with Reuse
Collection Point

15

Private

Troc shop, 2nd hand furniture and commercial
leftover store




3. Construction and Demolition Waste Management practices

This section identifies the different policies and regulation frameworks in the city of Barcelona,
CDW laws implemented at municipal level, and the CDW stream analysis.

3.1 Waste Management Plans (WMP)

The WMP is discussed starting from the national or state level, followed by regional, then city
level.

A. National Level Royal Decree 105/2008

The currently in force Royal Decree 105/2008, in combination with various National Waste
Management Plans, regulates the production and management of CDW in Spain (Spanish
Government, 2008). The Royal decree specifically focuses on several measures to promote
recycling and minimizing of CDW in construction and demolition projects. These regulations
involved (1) requiring actors to draft a CDW report and plan in a project’s design and
construction phase and (2) providing an economic fee deposit that will be returned once the
project ended, after the client presents all the needed documents certifying the correct
management of the generated CDW.

CDW has to be separated into the following fractions (in tonnes), when an individual material
exceeds the expected amount to be generated for the total construction site:

— Concrete: 80t

— Bricks, roofing, ceramics: 40t
— Metal: 2t

— Wood: 1t

— Glass 1t

— Plastic 0,5t

— Paper and cardboard: 0,5t

B. National Plan on Construction and Demolition Waste (Il PNRCD)

The 2007-2015 Integrated National Plan for Waste, also known as Plan Nacional Integrado
de Residuos (PNIR), presents the country’s plans on all national waste flows that include
urban waste, hazardous waste, end of life vehicles, among others (Ministerio De Medio
Ambiente, 2007). Within this plan, there is a specific national plan allocated for CDW namely
the National Plan on Construction and Demolition Waste (Il PNRCD). The aim of this plan is
to establish objectives related to prevention, reutilization, recycling, and other forms of
recovery to eliminate CDW. The Il PNRCD also outlines the measures and financial methods
to achieve these objectives. This plan has highlighted the current CDW management status
from years 2001-2005 as well as provided the quantitative projection for CDW levels from
years 2006-2012.
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C. 2016-2022 State Waste Framework Plan (Plan Estatal Marco de Residuos or PEMAR)

Following the Royal Decree 105/2008 that regulates CDW production and management,
PEMAR 2016-2022 establishes measure that the CDW producer must include in the work
execution project a waste management study. The person executing the work must present
a CDW management plan. Likewise, the correct waste management must be ensured,
applying the principle of hierarchy of Law 22/2011, on waste and poluted soils, thus
contributing to the sustainable development of the construction sector.

The PEMAR after the adoption replaces the PNIR. It has a specific section intended for CDW.
The main objectives of this plan are to outline: (1) A framework that will serve as basis for all
Autonomous Communities in developing a tailor waste plan in their regions, through providing
the scope and current status of CDW management in Spain; (2) A plan for demolition prac-
tices; (3) Management of CDW; (4) Providing the recycled content of CDW materials; (5)
Ways to encourage recycling and reuse of CDW materials; and (6) Strength and durability of
CDw.

The qualitative targets under PEMAR 2016-2020 (EC, 2015b) are:

¢ Reducing the amount of CDW for landfilling or backfilling;

¢ Including environmental costs on the price of virgin materials in favour of incentivizing
and encouraging the use of recycled materials;

e Organize discussions on how to implement selective demolition and selective
collection;

e Develop a framework for encouraging use of recycled aggregates in construction
works.

The quantitative targets under PEMAR 2016-2020 to be achieved by 2020 are:

e 70% of non-hazardous CDW will be prepared for reuse, recycling, and other recovery
options (excluding soil and stones)

e Eliminate 30% of remaining hazardous CDW to landfills

e Use 90% of soil and stones from earthworks and restoration in backfilling

¢ Reduce the remaining soil in landfills by 10%.

D. Regional Waste Management Plan (Autonomous Community Level)

The regional management of CDW is administered by the “Autonomous Communities” of
Spain. In this case, the Generalitat de Catalunya is the expert when it comes to
administration, while the Waste Agency of Catalonia (Agencia de Residuos de Cataluiia in
Spanish) has the authority when it comes to waste management (Interviewee 9). Autonomous
Communities have the authority to develop specific laws based on the basic wastes’
regulations, rules, and main objectives that are formulated by the State. For example,



Catalonia has a Catalan waste law that develops things that are provided for in Spanish
legislation (Interviewee 9). All “Autonomous Communities” are required to report yearly their
regional statistics to the National Statistics Institute, in accordance with the European List of
Waste codes, to achieve consistent and transparent figures (Deloitte, 2015).

The aim of the Regional Waste Management Plan of Catalonia is to apply and monitor on-
site the criteria for the production and management of CDWSs, as enumerated below
(Generalitat de Catalunya, n.d.):

Waste minimization and prevention measures

Estimation of waste generation

Waste management operations

Technical specifications

Graphis documentation of the waste management facilities.

akrowbdNPE

The various specific measures for management of CDWs are as follows: (1) CDW will have
to be quantified by typology and phase of work. They shall be estimated in tonnes and cubic
metres; (2) An inventory of special or hazardous waste that will be generated during the dem-
olition, repair or renovation activities must be included; and (3) Space must be available (on-
site) to carry out the selective sorting of waste, as well as the possibility of reuse and recycling
(on-site).

For collected waste, what has been dumped in controlled dumps should be put in the follow-
ing order: (1) reuse, (2) recycling or (3) other recovery. There must be a separation of Inert
waste, non-special waste and special waste (the latter must always be separated from the
rest). For reused waste, in order to define waste management operation, it will be necessary
to state:

e The type of selective sorting and the number of containers depending on the possibil-
ities of reuse, the types of waste, the space on the site, the feasibility of having a
mobile crushing plant on site, etc.

« The quantity of the reused material (on-site) (m? after crushing) of stone waste that
comes from the on-site recycling. The amount of stone waste (m?3) that has been pre-
vented from being landfilled.

o Models of signage are used for the containers according to the type of waste they can
contain.

« Data on the destination of the waste (data from the managers of the recovery, sepa-
ration, transfer or controlled deposit facilities).

For recycled waste, a container leaving the site with heterogeneous waste has less chance
of being recovered than a clean one loaded with homogeneous waste. Because it can be
transported directly to a recycling plant if it meets the physical and chemical characteristics
of waste. Any recycling or reuse operation must be subject to an initial sorting process to
ensure that the raw material is uniformed, and the resulting material is of high quality.
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E. City Council (Barcelona Level)

The City or the municipality is responsible for the collection and treatment of the waste, which
iIs based on the regulations and targets set by the Generalitat [of Catalonia]. In case a
municipality is very small, it may join with others with the collection of waste. Part of the
collection points are managed by the metropolitan entity. In the specific case of Barcelona,
the metropolitan area is the body to which, at the time, the 40 town councils of the
metropolitan area delegated their powers and, subsequently, a law was passed in the
Parliament of Catalonia which gave the metropolitan area its own powers. In the rest of the
cases (of other autonomous communities) the local councils delegate their jurisdiction, and if
there is no delegation, the supreme municipal body has no jurisdiction. In other words, the
city council has to delegate its powers and can recover them whenever it wants (Interviewee
9).

The City Council may establish collaboration programmes with the different sectors of
economic activity in waste management aimed at achieving the aforementioned objectives.
The owners of the activities that participate in these programmes will be able to enjoy the
benefits provided for in the corresponding regulations.

3.2 CDW related laws implementable at municipal level

This section discusses specific laws that are implemented at city or municipal level. It includes
the management of debris, landfill fees, and dumping of bulky waste.

1. Article 67-15 Management of debris by means of containers up to 1 m3

Article 67-15 focuses on the use of containers up to 1m? in volume when handling debris.
The rubble generated from minor works and house repairs should be placed in rubble
containers up to 1m3. The service for the management of rubble may be provided by the
municipality through direct (municipal service) or indirect forms of management of the general
waste collection service (BOPB, 2011).

2. Article 67.3 Management of debris

Article 67.3 in general states the management of debris generated from minor works and
home repairs, through municipal interventions (BOPB, 2011). This law specifically aimed to:

e Avoid the uncontrolled abandonment of rubble in unauthorized places or
inappropriately carried out;

e Avoid the abandonment of rubble on the public highway, the deterioration of
pavements and, in general, the generation of dirt on the public highway and in the
city's public spaces.

¢ Guarantee the correct placement of rubble containers on the public highway and their
collection when they are full.
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e Encourage the recycling and reuse of by-products, materials and substances
contained in waste.

e Guarantee that the operations of collection, transport, storage, recovery and disposal
of debris are carried out in accordance with the demands and requirements for the
protection of the environment.

In particular, the municipal administration shall encourage the disposal of rubble in the most
appropriate places and in such a way as to facilitate the recovery of degraded areas. In
municipal works, whether they are carried out by the administration or contracted to third
parties, the City Council shall ensure that materials from the recycling of rubble are used.

3. Landfill fees

The landfill fees in Spain vary depending on the municipalities and the type of waste (Miteco,
n.d.). For instance, some municipalities have a single landfill fee, with prices ranging from
€1/t (Pamplona) to €25.20/t (Madrid). In general, clean inert waste has a lower landfill fee
(around €2 and €10 per ton) than mixed waste (between €8 and €30 per ton). The landfill
fees for inert solid waste are determined by municipalities and variation can be seen between
municipalities in Spain.

4. Dumping of bulky waste

The dumping of bulky waste of any kind on the public highway, outside of the established
systems, is not permitted. The separate collection of bulky waste includes both household
and commercial waste, which are both specified as follow (BOPB, 2011):

A. Domestic (bulky) waste is household waste such as furniture, household goods and old
junk, mattresses, bedsteads and other materials discarded by citizens in the various activi-
ties of repair or replacement of household equipment, excluding any type of commercial
waste.

The collection of domestic waste will be carried out in the following three ways:

« Home collection service, for a fee, in accordance with the provisions of the public
prices of the services for the provision of special cleaning and municipal waste col-
lection services.

« Use by citizens of green points or clean points (puntos limpios in Spanish).

« At the door of the home and free of charge, with the frequency determined by the
municipal administration.

B. Commercial (bulky) waste originates from commercial activity, services or other public
and private establishments, and can be assimilated to municipal waste. This collection is
subject to payment of the corresponding public price. Under no circumstances, the collec-
tion of industrial waste will be subject to the special bulky waste collection service.
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The collection of commercial waste will be carried out in two ways:

« Home service, for a fee, in accordance with the provisions of the public prices of the
services for the provision of special municipal cleaning and waste collection services.

« Use of existing green points or clean points.

3.3 CDW stream analysis

To manage CDW streams, it is important to identify the streams of waste, the actors involved,
as well as the processes. Figure 1 illustrates the CDW streams based on these three factors.
The types of waste are divided into (1) construction waste that includes inert wastes; non-

dangerous; and dangerous; and (2) bulky wastes.

Types of waste

Separated
on-site (?)

Inert

Non-dangerous

Recycling Plant

t

Disposal Plants

On-site reuse

ze

Transport

g

Household Dangerous
demolition

Home collection

09 service

Bulky waste reen points or
clean points

ontrolled deposit
% landfill

Treatment, valorization,
and disposal

Municipality come

|I| Door of home

and collects

Figure 1 CDW journey based on the types of wastes, including the processes and

stakeholders in Barcelona city.

Inert wastes such as bricks, old mortar, ceramics, concrete are often mixed. If these can be
separated, they can be either used on-site or transported to recycling plants. Recycling is the
process by which materials from CDWs are used to obtain a recoverable product that is
suitable for reuse as raw material. For instance, stone materials can be reintroduced into the
production cycle through crushing and screening process (Agencia de Residus de Catalunya,
2023). The main use of this material is for road filling (Interviewee 11, July 2023). Disposal
plants use waste for the recovery of natural areas. The disposal of waste goes to three actors

and these are (Ajuntament de Barcelona, n.d.):
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1. Green points — these are centres for the selective reception of products for reuse
and municipal waste for further treatment: preparation for reuse, recovery and final
disposal. They are usually collected for recycling and reuse by different companies.

2. Triage plants - Their main function is to sort the waste with the option of separating
the recoverable fractions and preparing them for marketing. Unseparated materials
are prepared for final treatment. There are 5 working areas: the waste reception, the
sorting line, the pressing and baling area, the material storage area and the offices.

3. Construction waste transfer plants - Construction waste transfer plants are cre-
ated to optimize the transport to controlled depots or recycling plants. The transfer
plants are linked to a nearby controlled depot.

Non-sorted inert waste can either go to disposal plants or direct to the controlled deposit
landfill. Non-dangerous wastes have two possibilities —these could go straight to recycling
plants or controlled deposit landfill. Dangerous wastes are first treated for valorization
(upcyling or recycling) or disposal in the landfill. Finally, the bulky wastes can be collected in
three ways. These include via home collection service, green or clean points, and municipality
collects at the door of home.
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4. Towards more circular CDW management

This section focuses on three topics: the current city vision and strategies, the current
innovative practices and experiments, and the barriers and enablers in managing CDW in
Barcelona city.

4.1 Current city vision and strategies

In terms of the vision and strategies, there are several initiatives and programs that the city
of Barcelona participates in to align with its CE strategies. These initiatives and programs are
at European, national, and city levels. Each will be discussed below.

A. European Level Strategies

The Waste Framework Directive (WFD) for CDW aims to: (1) Manage the CDW in an
environmentally sound way, and (2) Reap the full potential of CDW by transitioning to CE.
The 2020 target is seventy percent (70%) of CDW by weight must be recovered through
reuse, recycling, and preparation of other material recovery of non-hazardous CDW
(European Commission, 2008). In line with the WFD, there are also other EU level strategies
that can be applied to CDW. These include the Extended Producer Responsibility and “Right
to Repair’. The Extended Producer Responsibility is based on the principles of providing
economic rewards to producers for designing environmentally friendly products and making
producers responsible for the cost of managing the product at the end of their life cycle
(European Union Law, 2024). The goal is to encourage manufacturers or producers to take
into consideration the durability, reparabilitt, and end of life as part of product design via
economic approach. Example applications in CDW are take-back approach, recycling
incentives and disposal disincentives. The “Right to Repair” is a newly adopted EU proposal,
which focus on promoting sustainable consumption via providing access to easy repair of
defective goods, reducing waste, and supporting repair sector. The coverage of the new
proposal is both within and beyond the legal guarantee period of a product (EC, 2023).
Translating to CDW, the “Right to Repair” is useful in connecting consumers with repair
platforms (both online and physical) and ensuring European quality standard for repair
services of CDW materials (window frame, doors).

B. National Level Strategies

National Construction and Demolition Waste Plan (Plan Nacional de Residuos de
Construccion y Demolicion — PNRCD) 2007-2015

The qualitative targets set for CDW management under PNRCD (2007-2015) include:

e Creation of network and infrastructure needed to facilitate CDW management;
e Establish a standard statistic system
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e Closing unathorized/non adopted landfills (or quarries)
e Controlling the collection and management of 95% of all CDW
e Selective collection and management of 95% of waste

State Waste Management Framework Plan (Plan Estatal Marco de Gestion de Residuos
-PEMAR) 2016-2022

The gqualitative targets under PEMAR 2016-2022 are:

e Different materials need be collected separately, guarantee the selective removal of
hazardous waste from CDW, and ensure the correct management of all waste
according to its nature and hazardouness.

e Promote greater use of materials from CDW management. For this purpose, actions
such as increasing landfill rates can be used to discourage the deposit of valuable
CDW waste and the establishment of additional responsibilities for the
promoter/builder if they do not correctly separate the generated CDW at source.

e Promote the use of natural excavated materials in the construction of earthworks as
well as in the restoration of degraded spaces and in conditioning or filling works; and
establish environmental criteria for the use of other materials from the treatment of
non-hazardous CDW in those destinations.

e Establish an greement to promote the use of recycled aggregates from CDW in
construction works. Including, whenever possible, in public works construction projects
of a minimum percentage of 5% of recycled aggregates. This percentage of 5% will
also be applied, whenever possible, in private work.

State Waste Management Framework Plan (Plan Estatal Marco de Gestion de Residuos
- PEMAR) 2023-2025

PEMAR 2023-2025 follows from the following framework (1) Royal Decree 105/2008 that
regulates CDW production and management; (2) Order APM/1007/2017 that establishes the
use of natural materials excavated for use in backfilling activities and works other than those
in which they were generated; and (3) new Law 7/2022, on waste and contaminated soil for
a circular economy’s main objective, which is to reduce the generation of CDW, using the
best available techniques and good environmental practices. Furthermore, to improve the
effectiveness of the treatment of CDW, from July 1, 2022, non-hazardous RCD will be
classified compulsorily in the following fractions: wood, mineral fractions (concrete, bricks,
tiles, ceramics and stone), metals, glass, plastic and plaster. Selective demolition will be used
mandatory from 2024 in order to separate these fractions.

The gqualitative targets under PEMAR 2023-2025 are:
e Updating the CDW regulatory framework to adapt it to the new Law 7/2022.
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e Promoting greater use of materials from the management of CDW so administrative
barriers to their use are limited.

e Establish an greement to promote the use of recycled aggregates from CDW in
construction works. Including, whenever possible, in public works construction projects
of a minimum percentage of 5% of recycled aggregates. This percentage of 5% will
also be applied, whenever possible, in private work.

e Promoting the development of guides on selective demolition and drafting of waste
management studies.

e Promoting the development of guidelines to track facilities and centers with asbestos
as well as the removal of asbestos from the sites.

e Promoting campaigns of surveillance and inspection of CDW treatment facilities.
The qualitative targets under PEMAR 2023-2025 are:

e Allocate 75% of non-hazardous CDW for reuse, recycling and other recovery
operations, including landfilling operations (excluding clean earth and stones).

C. Regional Strategy
Prevention and Management of Waste and Resources of Catalonia in 2020 (PRECATZ20)

PRECAT20 is a tool provided by the Generalitat de Catalunya to support long-term strategies,
plans, and regulations in waste prevention and management. PRECAT20 covers a time
horizon until 2020, with a perspective that in 2050, there will be significant advancements in
waste management and resource use in the region (Generalitat de Catalunya & Agencia de
Residus de Catalunya, n.d.). In combination with the previous waste management
programmes of Catalonia, which focuses on the origin of generated waste (e.g. municipal,
industrial, and construction), the new PRECAT20 is now based on the material streams of
waste, or the flow of waste from its creation/source to its final disposal. The current focus of
the new PRECAT20 promotes waste as a resource, provides synergies with the management
of different waste streams irrespective of their origin, and overcomes the limits of traditional
waste management strategies.

The general objective of PRECAT20 is divided into 10 strategic objectives, each is translated
into operational objectives. There are a total of 113 quantitative and qualitative operational
objectives. Some of the important objectives for 2020 which can be directly or indirectly to
CDW management include a 15% reduction in generated waste compared with the year
2010; 75% recovery of CDWSs, and 0% untreated waste to be incinerated or for controlled
landfill (Generalitat de Catalunya & Agencia de Residus de Catalunya, n.d.).
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D. City Strategy
Barcelona Zero Waste Plan 2021-2027

The Barcelona Zero Waste Plan 2021-2027 is produced by the City Council of Barcelona as
a strategic instrument for addressing the challenges and goals in waste prevention and
management in the coming years (Ajuntament de Barcelona, 2023). This plan is both the
Barcelona Waste Prevention Plan 2012-2020 and the Zero Waste Strategy. The Zero Waste
Plan incorporates three pillars such as (1) Reducing and reusing, (2) Fostering the circularlity
of products and materials, and (3) Improving and increasing selective collection, with public
participation and communication as cross-cutting values. This plan includes both qualitative
and quantitative goals. The examples of quantitative goals which could be relevant to CDWSs,
based on 2019 as reference point and 2027 as the goal year, are the: (a) reduction of
municipal waste from the of 1.34 kg/inhabitant/day to 1.17 kg/inhabitant/day, (b) increasing
the Municipal waste destined for PfR (preparation for reuse) and reuse from 0,31% to 7%, (c)
selective collection from 38.40% to 67%, and (d) a 10% increase in citizen patrticipation (from
2,927,862 participants in 2019 to 3,220,648 participants in 2027. The qualitative goals of Zero
Waste Plan include (a) Integrating the zero waste philosophy into municipal waste
management; (b) Mitigating the environmental impact and that of the climate emergency, (c)
Moving towards the circular economy model, (d) Reducing municipal waste generation, (e)
Increasing selective collection and material recovery, and (f) Creating new job opportunities
and linking them to social inclusion.

4.2 Current Innovative Practices and Experiments

Various innovative practices in the management of CDW were identified in Barcelona city
based on the interviews (Personal communication, June 2023) with stakeholders found in
Table 1, as well as on field visits (October 2023). These practices can be classified into four
main categories, namely neighborhood greenpoints, recycling of construction materials,
selective demolition (inclusion of developer in CDW management), and (Urban) Resource
Centers/Reuse Centers/Prototyping hubs.

A. Neighborhood Green points

There are multiple green points in the city of Barcelona. Green points are municipal centres
for the selective reception of products for reuse and municipal waste for further treatment as
preparation for reuse, recovery and final disposal (BOPB, 2011). They sometimes charge a
fee. Due to their limited capacity, the neighbourhood green points and mobile green points
are for the exclusive use of private citizens (apart from the area green points). They accept
different types of wastes such as earth, stones, rubble, and other CDWSs, wood, furniture and
other bulky items up to 500 kg. The special wastes that are accepted include paints, batteries,
oils, solvents. Bulky waste such as furniture and household appliances are also accepted.
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B. Recycling of Construction Materials

Recycling is the process by which materials from CDWs are used to obtain a recoverable
product that is suitable for reuse as material. For example, stone materials are reintroduced
into the production cycle through crushing and screening processes. There are also several
Rubble Recycling Plants in Barcelona, which focus on recycling of materials aggregate. The
recycled aggregates are used directly in the construction of civil works, foundations for roads
or paths and public works by the municipality (Interviewee 1). Furthermore, the aggregate
that comes out of the concrete is 100% recycled concrete aggregate (only concrete), and the
demand for this pure type of aggregate is increasing. Many people recycle concrete on-site
(separating it from all the other materials) and take it to a plant that makes recycled concrete
aggregate exclusively. This concrete comes from factory and construction site waste. The
generated aggregate tends to be of higher quality (Interviewee 5).

C. Inclusion of Developer in CDW management

According to Interviewee 2 (Personal Interview, 2023), the developer of a contruction project
is currently involved in the management of construction waste at the beginning phase. In the
past, the developer was not responsible for waste management. The old system has the
following procedure: The developer contracts a builder, who then contracts a transporter,
while the latter dumps waste uncontrollably. However, this system has changed nowadays.
The developer has to go to the administration/town hall to ask for a building permit. At this
point, it is compulsory to bring a signed contract from an authorised waste manager, plus to
pay a deposit. The developer specifically tells the builder where to take the waste and to
which waste manager (with whom the contract has been made beforehand) has to deliver it.
The builder then passes on the same information to the transporter. In this way, the model
manages to eradicate uncontrolled waste management.

D. Presence of many “Urban Resource Centres”, Reuse centers, and Prototyping Hubs

There are a number of “URCs” sort of model in Barcelona city that have been identified during
the interviews (June 2023) and that have been observed during field visit (October 2023).
These URCs vary in terms of their sizes, operations, and management. In general, the URCs
serve multiple purposes (being one or in combination of the following): (1) a reuse center, (2)
prototyping hub, (3) working space for repairing and doing creative ideas or designs, (4)
recycling center with second hand shop, and (5) inclusion of environmental and social
activities in its operation. The management of the URCs can be in partnership with the
municipality, an association of indvididuals, or private-led. Some of the examples are as
follow:

e Banc de Recursos (Resources Bank) — It takes care of emptying flats and doing small

repairs to prevent waste, among other things, and then they sell what they have
repaired. In the Library of Things, they rent it. (Interviewee 7)”
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Donation Room project — It is currently not operational, but it was about the fairs and
congresses in Barcelona. All the materials that were used were sent to the Nau Vila
Besos, which is where the Donation Room project was “located”, and through there
they were then chanenelled. This project is run by city council. (Interviewee 7)

Viladecans Collection Point — This has a large space for the preparation for reuse and
for selling the materials. It's in the metropolitan area of Barcelona and the entity that
manages it is called Solidanca, a social economy and social-labour management entity
(Interviewee 7). In this collection point you can find the recycling center of the region
where people bring waste items in containers, which are collected, sorted, processed
and upcycled. This center is supported by the Catalan Waste Agency. The citizens are
also active actors in this model since they get involved with repair workshops, capacity
building, and education within the space of recycling centers. There are some
volunteers that teach people to learn things, such as repairing. Despite being a private
entity, this initiative gets the contract from the municipality, and they have the vision of
repair, manufacturing and social aspects. There is also a second hand shop within the
recycling center that offers products that are directly repaired or materials that are
brough from recycling center. Interestingly, there are programs related to local
gardening, bio cycling and the use of organic waste. Other sources of income
generation are renting toys for parties, such as birthdays (Field visit, October 2023)

Ateneu de la Fabrica del Sol — It is an idea generation hub for individuals,
entrepreneurs, students, etc. to develop their prototype or first trial of their idea. The
hub focuses on small-scale innovation to upcycle wastes materials such as plastics,
boards, etc. The Fabrica del Sol works with the support from the municipality of
Barcelona. It also includes social activities such as teaching kids and creating projects
for social schools (Field visit, October 2023).

TransfoLab — It is an initiative (with physical space) that focuses on upcycling wastes
that are collected from individuals or households and that are dumped from streets. It
offers space for individual members (for a fee), courses and workshops, upcycling or
doing things by hand, (Field visit, October 2023)

Troc shop (2" hand store) — This store is the first European chain franchise of second
hand items. The sources of the second hand item are a mixed of industrial and private
sources. For individuals, workers of the store visit home to do the valuation of
individuals’ items and transport them to the shop. The business model is to get 50%
of the earnings for sold items in the first month. If the item is not sold during the 2"
month of stays in the shop, individuals are allowed to get them for free (Field visit,
October 2023).

22@ (Scrap Store) — It collects materials that are put on display for selling, while at
the same time allowing citizens, schools, and individuals in general to subscribe in the
store for a small fee, in order for them to buy the displayed items and use them. In
addition, this store offers space for small entities related to reusing. Within the 22@,
there are many entities that are interested in determining value for reuse, while the
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store also wanted to offer conferences and events related to the transfer of knowledge
and circular economy (Interviewee 10).

Overall, there are lots of initiatives for collecting waste, but these are not centralised yet
according to Interviewee 13. There are around 70 networks of reuse centers (associated with
collection points) in Catalonia. In the case of Barcelona, there is already the association of
centers for the reuse of Catalonia, which was established this year. There are many entities
that are working on this line, focused on different types of materials and that they want to do
this kind of construction and set up a second hand shop in that area for the industry of the
construction (Interviewee 4).

4.3 Barriers and Enablers

Several barriers and enablers were identified from the interviews and reports. Tables 2 and
3 summarize the lists of barriers and enablers, including the specific examples obtained from
interviews and the sources of information, respectively.

Table 2 Lists of barriers for a more circular management of CDW in Barcelona city.

Barriers Examples according to interviews

1. Stringent regulation in the
use of recycled aggregates
limit the recycling rate of this
material.

Spain is quite restrictive in terms of the use of recycled aggregate
on construction sites and has put up additional barriers to
European regulations, which means that in practice, especially
for civil works, only concrete waste is being used. [Interviewee 1]

The minimum percentage of 5% use of recycled aggregate does
not exist in any other city in Spain, but only in Catalonia. Concrete
aggregate is the most regulated because, traditionally, it has
been used the most and has the highest quality. However, it is
the least produced. Mixed aggregate is the one that is mostly
produced and is not regulated. [Interviewee 2]

2. lllegal dumping of waste.

There are containers where everything has been dumped on the
street. This happens sometimes because there is no space on
site. [Interviewee 2]

3. Market and standards for
second hand material do not
exist.

A market for second hand construction waste doesn't exist. And
if it did exist, an important issue would be whether the second
hand/recycled material will actually meet the necessary quality
standards. [Interviewee 4]

4. The contamination levels in
CDWs are high, making the
recovery and recyclability rate
lower.

Spain does not face issues with treating particular waste sources
(concrete, bricks, glass, etc.) although it was generally
communicated by interviewed stakeholders that despite lower
record levels of generated CDW since the economic recession in
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2008, the contamination levels in incoming CDW are a main
barrier for further recovery and recyclability of materials itself.
[Interviewee 4]

5. Costs of recovering wastes
is high.

The costs per tonne (of recovered material) are very high; for
example, recovering 10 tonnes of plastic costs 1,000 euros. In
addition, due to regulations/laws, certain processes are more
expensive, i.e., the cost of leaving waste at Collection Points is
more expensive than reverse logistics. [Interviewee 9]

Opportunity cost is very high for start-up company that wants to
recover wastes. These are usually small companies that cannot
afford this cost. [Interviewee 9]

6. There is a problem of the
scale of waste to be repaired
and reused.

A waste consortium in Matar6 has bought the industrial land next
to the waste treatment facilities to promote what they call the
circular park. The idea is that different repair and reuse
companies will be located around it to create a “hub” of Circular
Economy. The project is now at a standstill because
archaeological remains have been found when the land was
cleared. They are also having a hard time attracting companies
to set up because it's about a problem of scale. [Interviewees 9]

7. Subsidies are mostly for
study and not for physical
space.

The subsidies received [for CD waste management] finance
more the study and not the physical space. When the city
council has been asked to collaborate in giving some space [for
companies], the space that was given required renovation, and
therefore investment. [Interviewee 10]

Source: Interviews July 2023

Table 3 The lists of enablers for a more circular management of CDW in Barcelona city.

Enablers

Examples according to interviews

1. Presence of multiple
recycling plants increases
recycling rate of CDW.

There are almost a hundred plants of different sizes that are
dedicated to managing this type [CDW] of debris. [Interviewee
1]

2. Provision of subsidies by
local administrations

Once a year, the Waste Agency issues subsidies for local
administrations that use recycled aggregates on construction
sites. The material, the transport and part of the work are
subsidised. This saves part of the costs by using recycled
aggregates while encouraging recycling at the same time.
[Interviewee 2]
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The Generalitat is offering a subsidy for individuals and private
individuals of 40 million euros every year. This is to help and
subsidise asbestos removal since this is not well manage.
[Interviewee 2]

3. There are legislative
measures promote proper
management of CDWs (e.g.
recycling, traceability)

A new regulation obliges all construction works (public and
private) to incorporate at least 5 % recycled aggregate of the
total construction site. This forces company to improve the
recycling of aggregates and use them as materials for
construction. In the new regulation, the use of recycled
aggregate is published, where the different types of recycled,
ceramic, mixed aggregates, etc. are listed, together with the
different uses that each type of aggregate can have.
[Interviewee 2]

There is a new law that came out, which is the law 72, 2022,
which is reassessed in the European context. This law revalues,
at least, seventy percent of the waste that is generated on
construction sites. It requires traceability on all of this.
[Interviewee 4]

It is compulsory for every construction site to use 5% recycled
material. [Interviewee 5]

4. There is a fee for dumping
construction waste.

To promote recycling that began in 2010, a fee was introduced
for the dumping of construction waste. There is also an
additional fee on a part of the fee (charged by the manager) for
all the material that goes to the dumps. This additional fee is
collected by us as taxable parties, and in the administration is
collected by the managers, but on a quarterly basis, we send
these economic resources to the competent authority, which is
the Waste Agency.” [Interviewee 2]

5. There are several platforms
or softwares that could support
the management of CDWs
[e.g. traceability, life cycle
analysis].

“Cocircular developed their own software for traceability of the
waste. This makes it much simpler, because from the worksite
everything has to be done via software — from ordering the
containers up to creating the report of everything that has been
generated in the process. [Interviewee 4]

There is already softwares and tools dedicated to analyzing the
whole life cycle analysis of the materials, as well as for
addressing the issue of circularity. For example, for life cycle
analysis, it is possible to find all the measurements of
components, materials and others. The circularity parts,
however, have not been advancely incorporated vyet.
[Interviewee 4]

6. There is a common
methodology (called levels) of

A European methodology based on levels is a common
framework for measuring sustainability. This was developed by
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CURE+
construction (design and the European Commission to create a standard or criteria for
development). the construction sector. It consists of sixteen indicators that are

developed and that can also be implemented at different
levels. Level one is conceptual level; level two is for project
development and construction; and level three is like a
measurement at the level of use of construction. [Interviewee
4]

7. There are several initiatives | There are people, such as independent ones and architects,
existing for management of | who are (in the process of) creating urban resource centre (in
CDWs Barcelona) including a website to communicate to wider people
the function of the center. [Interviewee 7]

For many years, there has been existing (resource) centers in
Catalonia, such as La Bolsa de Subproductos (The by-products
exchange). This has been managed jointly with the Chamber of
Commerce and has now been reconverted into a website called
Residuo Recurso (Waste Resource), where products that can
be used to make other products are bought and sold.
[Interviewee 9]

Source: Interviews July 2023

4.4 CURE+ Urban Resource Center (URC) Initiative
Design of URC in Barcelona City

Based on the outcome of interviews, field visits, and validation workshop among stakeholders
in Barcelona city, there are already a number of initiatives that are synonymous to the concept
of URCs. The management of these initiatives range from being publicly owned, public-
private partnership, and privately owned by individuals or groups of individuals. Some operate
on a small-scale while others are on a large scale, such as the Viladecans collection point at
the outskirt of Barcelona city.

An opportunity for establishing a URC is via a small-scale pilot to be led by one of the project
partners of CURE+, namely Elisava institute (see Figure 2). The idea is that Elisava
harnesses the use of platform and creativity or innovation within the institute to connect
household wastes to public as well as private companies. In terms of the platform, Elisava
will make a register of the material waste that is generated from the households, which still
have possible reuse. It will be distributed to different locations and labs. The platform will
include information such as where the materials are generated, the location of the materials,
and where people can see and access them. This material waste will be made available to
the public who are interested in these kinds of materials, as well as to other companies that
offer the same kind of industrial waste. The inventory management will be done by students
and the location of inventory will be within the school premises. In addition, since Elisava is

24



known for technical designs, outputs generated via workshops and in-class projects will be
made visible to public via various school events such as exhibitions and open days. This
could encourage citizen engagement, while allowing public to participate in co-designing
events, and to link different actors to the projects both inside and outside Elisava. Since the
initiative is rooted locally, it could generate supports from local citizens.

Function
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N
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.-ﬂ
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[
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URC
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Students, Teachers,
Citizens, Private
companies
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Private companies,
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management

Training on how to
{up/re)cycle CDW,
Design coursesto
students, company

collaboration or

Prototype/Design hub
internship

Figure 2 Possible Design of URC in Barcelona City.
Managing operations of the URC

The future URC will be privately owned and led by Elisava, with participation from the public
such as students, teachers, citizens, and companies. The space for housing inventory will
also be offered by Elisava. All the activities, such as inventory system management and
services will be part of the labs of the school. The sources of funding for various activities
could be linked to grants or projects that are generated.

Since the idea of URC is a pilot, it needs to prove first that it is working in the short-term. In
order for the URC to sustain its operation in the long-term, business model(s) that will show
how each stakeholder can benefit from the operation of URC should be developed. The initial
ideas for possible business model, which could be adapted or modified on the actual
implementation, are as follows:

(1) The operations within the URCs will be part of school activities and therefore will not
require costs. For instance, inventory management could be linked to a course of
school. Events that will be organized by Elisava will be free for the public.
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(2) The URC activities could be linked to various grant applications that involve companies
to prototype new designs and to experiment the quality of secondary materials out of
CDWs and other types of household wastes. This will ensure the financing of research
and development in relation to upcycling CDWs.

(3) The catalog of inventories that are initially offered to companies could become a
source of income generating activity once the supply gets established. In this case,
citizens must be more aware of where they can leave their CDWs as well as the other
types of waste (such as bulky waste).
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5. Recommendations

To make the idea of URC feasible, the following set of recommendations are formulated for
capacity building of stakeholders as well as for policy makers.

In terms of capacity building:

(1) A comparative study is needed to analyze and compare the different business
model(s) that could kick-off the operation of URC in Elisava. The comparative analysis
will include the different possibility for reusing items, how to organize or inventorized
items, how to facilitate the process, and how to operate the URC. The comparative
study could be conducted by students as part of their output.

(2) Next is to provide training to students on how to do inventory management and make
the inventory system operational. The training could be provided by Elisava itself, or
as part of the CURE+ projects’ capacity building activity, since the other three cities
are also operating platforms for their selected city.

(3) Third is to organize sessions or courses that will educate students, teachers,
companies, and citizens, on how to upcycle their waste.

(4) Promote awareness raising campaigns related to CDW management via school
events, open days, classes, or exhibitions that are open to the public or citizens.

(5) Collaboration with companies (recycling, waste management, etc.) to research or
experiment how CDWs can be better managed, recycled, and upcycled.

For policymakers, the set of recommendations are as follows:

(1) Provide a loan, subsidy, or grants for successful CDW designs or prototypes that need
scaling in the institute.

(2) The municipality can give permission on designs made of CDWs that have aesthetic
value, to be placed in public spaces as part of citizens exposure and creating
awareness.

(3) Make it mandatory through policies and procurement of new (public) projects that both
design in education and in new projects not only use recycled materials but are also
recyclable by design. For example, new buildings as well as teaching of how buildings
should be designed should incorporate design principles suchas modularity and and
infinitely reusable materials (e.g. alliminium).
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