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Publishable Summary 

 
The Deliverable D5.3 “Catalogue of solutions and strategies for Naples” presents a 

catalogue of Eco-Innovative Solutions (EIS) which aim to transform material and 

territorial waste into resources. More specifically, EIS aim to prevent the generation 

of waste, within the contexts of the Metropolitan Area of Naples (MAN), one of the 

two pilot cases of REPAiR. 

Each of the EIS has been developed based on the research explored within Naples 

pilot Peri-Urban Living Lab (PULL), following the five-step methodology, which 

includes the phases: Co-Exploring, Co-Design, Co-Production, Co-Decision, Co-

Governance. This methodology is further explained in the Deliverable 5.4 

“Handbook: how to run a PULL”. 

This report is divided into three main parts. The first part addresses the definition of 

EIS and its position in the innovation sector across the several disciplines involved in 

the REPAiR Project. The second part outlines the method used to develop the EIS 

within the Naples case. The third part presents a catalogue divided into: EIS 

developed during the Naples PULL; EIS from literature or practice; EIS from student 

courses or university activities. 
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Introduction1 

 

The Deliverable D5.3 “Catalogue of solutions and strategies for Naples” presents a 

catalogue of Eco-Innovative Solutions (EIS) which aim to transform material and 

territorial waste into resources. More specifically, EIS aim to prevent the generation 

of waste, within the contexts of the Metropolitan Area of Naples (MAN), one of the 

two pilot cases of REPAiR. 

Each of the EIS has been developed based on the research explored within Naples 

pilot Peri-Urban Living Lab (PULL), following the five-step methodology, which 

includes the phases: Co-Exploring, Co-Design, Co-Production, Co-Decision, Co-

Governance. This methodology is further explained in the Deliverable 5.4 

“Handbook: how to run a PULL”. 

The phases pay specific attention to site-specificity, general context, data, models, 

and availability of stakeholder inputs.  

For an effective identification of challenges and objectives towards the definition of 

preferred, feasible and transferable Eco-Innovative Solutions, the methodology 

further explained in the following chapters for defining/refining the EIS was 

developed by the WP5 team in deep collaboration and interaction with WP6 and 

WP7. Furthermore, the role of the work developed within WP3 was crucial as well, 

for constructing the basic knowledge for discussion within the MAN PULL. 

For the particular case of key resource flows, an analysis conducted by WP3 

indicated the system of areas in which the experimentations of EIS could be more 

easily applied and where the general process of regeneration could be tested and 

implemented at first (e.g. publicly owned spaces). To do so, WP3 developed the 

concept of enabling contexts, which defines specific locations within pilot-case focus 

areas that are more suitable for developing the Eco-Innovative Solutions and 

Strategies, identifying four different groups of enabling conditions: 

social/behavioral, cognitive/epistemic, informational, business/managerial. The 

identification of the four major groups of enabling conditions, which can be singly or 

freely combined into different PULL processes and that guide social contextual 

interactions, providing a fertile ground for knowledge creation and innovation. At 

the same time, the identification of the specific enabling conditions supports the 

PULL activation and is useful to define the favorable conditions for the EIS to be 

implemented and able to achieve significant results in a short time, helping to build 

operational decision-making processes with positive feedbacks able to build trust 

among the participants and generate new economic and non-economic values by 

collaborative and cooperative processes. 

                                                                    
1 The Introduction, the Chapters 1, 2 and 3 present parts in common with the Deliverable D5.2 

“Catalogue of solutions and strategies for Amsterdam” since they describe the general approach for 
defining the Eco-Innovative Solutions within the PULLs. This shows common characteristics between 
the two cases. 
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In collaboration with WP3, the focus area was identified. The focus area was 

identified within the Metropolitan City of Naples, and it consists of eleven 

municipalities: Napoli, Casoria, Afragola, Acerra, Casalnuovo, Caivano, Cardito, 

Crispano, Frattaminore, Volla, Cercola. Within WP3, with reference to the focus 

area, wastescapes have been identified and mapped, too (see more details in 

Deliverable 3.3). 

Moreover, at a smaller scale, sample areas have been identified within the Focus 

Area as it facilitates a better interaction with citizens and local stakeholders (see 

more details in Deliverable 3.3 p. 23). 

Finally, the specific target locations for developing Eco-Innovative Solutions were 

defined as enabling contexts. The enabling contexts are selected among the areas 

for which it is more urgent to develop Eco-Innovative Solutions, where it is easier to 

start the process of definition and implementation of EIS (e.g. they are publicly 

owned areas) because the different conditions of enabling exist (See more details in 

the Deliverable 3.3 p. 26).  

The enabling contexts, were produced combining several layers of spatial, socio-

economic and material flow information in an iterative and discursive process by the 

consortium members. Therefore, these contexts are sensitive to different actors and 

interests in the territory and their meaning depends greatly on the precision with 

which data was processed, maps were generated, and perspectives of stakeholders 

and experts were collected and employed. 

As such, ‘enabling contexts’ were determined as follows: 

The Naples case considered the pressure of flows on wastescapes in a 

specific part of the focus area (a sample), pointing out the necessity to focus 

on critical conditions that affected those territories, leading to the 

development of place-based territorial strategies, in which eco-innovative 

actions can be distinguished.  

This report is divided into three main parts. The first part addresses the definition of 

EIS and its position in the innovation sector across the several disciplines involved in 

the REPAiR Project. The second part outlines the method used to develop the EIS 

within the Naples case. The third part presents a catalogue divided into: EIS 

developed during the Naples PULL; EIS selected from literature or practice; EIS 

elaborated from student courses or university activities. 

1. REPAiR definition of Eco-Innovative Strategies and 

Solutions 

The awareness to move towards circularity has raised the necessity to change and 

renew existing technological production and socio-political, environmental and 

economic behavioural patterns. At best, such awareness may produce different 

types of responses, the so-called solutions and strategies, to make the shift towards 

circularity. This consciousness for change has led to increasing application of the 
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the systems, three different types of actions can be proposed to help the transition 

towards circularity (Fig 2.1). 

  

Fig. 2.1 Typology of EIS Source: TUD Team (based on the study of Hermosilla et al. 2009, p.1076) 

End of pipe solutions are actions tending to minimize the negative impacts without 

necessarily changing the process and system that generate those impacts in the first 

place. These actions do not change the main process, they will only solve part of the 

problem, at the end of the pipe (e.g. treatment of hazardous emissions). 

Optimised solutions toward circularity are actions tending to change one or more 

systems, i.e. by addressing its components and subsystems. These actions are 

designed with a view to shift from linear systems, in which resources move through 

the system to become waste, to circular systems in which wastes become inputs for 

new processes. 

Circular solutions. Following the interpretation of McDonough and Braungart 

(2002), circular solutions are actions in which products, processes and systems are 

designed taking into account the entire life cycle of the product, process and system 

optimizing material health, “recyclability”, renewable energy use, water efficiency 

and quality, and social responsibility. Ideally circular solutions are designed to safely 

cycle within either a biological or technical metabolism and to be reused or 

recovered at their highest possible value. 

In conclusion, the development of EIS leads to two alternative design perspectives: 

closed and open cycles. Closed cycles imply that recycling can be done indefinitely 

without degradation of properties, eliminating the creation of waste, whereas open 

cycles allow for downgrading (or ‘downcycling’) steps, postponing but not eliminating 

the creation of waste. In relation to the well-known waste hierarchy, also followed by 

the EC in its Waste Framework Directive (2008), closed cycles focus on the prefered 

steps: 1) prevention, 2) reduction, 3) reuse, and 4) recycling/upcycling, while open 
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cycles essentially lead to the less preferred steps: 5) recycling/downcycling, 6) 

energy recovery, and 7) disposal/landfill3.  

Within REPAiR, both closed and open cycle perspectives are considered. However, 

taking into account REPAiR’s ambition to move from linear to circular systems, the 

open cycle perspective is approached as a ‘transition perspective’, ie. not an ultimate 

solution, but the best temporary solution in the given - social, cultural, economic, and 

spatial - context.  

In the end, designing EIS goes beyond mere improvements in existing activities and 

waste management processes. Most of all, it imposes to public and private 

stakeholders, and society at large, to redefine production processes and behavioural 

patterns. 

3. PULL phases and methodology for developing the 

Eco-Innovative Solutions4 

In line with the PULL phases described in the abovementioned Deliverable 5.4 

“Handbook: how to run a PULL” (REPAiR 2018a, p.14), the Co-creation process of 

the EIS developed within the REPAiR PULLs has followed so far the structure of the 

five iterative phases (Figure 3), which were already elucidated in the Deliverable 5.1 

(REPAiR 2017 b, Section 3.1, page 29) and include: 

1. Co-Exploring; 

The Co-Exploring phase is based on the cooperation between (mainly) WP5 and 

WP6, using interviews and workshops to define focus and sample areas. Interviews, 

workshops and surveys were used to define CE challenges and objectives. 

2. Co-Design; 

The Co-design phase is based on workshops with the AMA stakeholders and experts, 

and cooperation with education institutions (when possible), developing preliminary 

EIS as part of a research and design studio 

3. Co-Production; 

In november 2018, the PULLs are carrying on the phases of co-production and co-

evaluation and scaling-up the solutions. Like the Co-design phase, this phase is based 

on workshops with the MAN stakeholders and experts, and cooperation with 

education.  

“This phase focuses on co-production of Eco-Innovative Solutions and Strategies, 

using the First Catalogue of Eco-Innovative Solutions, which has been made in 

previous phases and PULL workshops and/or within internal research of the case 

study team members, refining and expanding its results. The aim is to move from 

                                                                    
3 There are multiple versions and interpretations of the waste hierarchy. Here, we follow 7 steps, with 

particular attention for the distinction between step 4 (recycling as ‘upcycling’: restoring value) and step 
5 (recycling as ‘downcycling’: destroying value). 

4 This Chapter presents parts in common with the Deliverable D5.2 “Catalogue of solutions and 

strategies for Amsterdam” since it describes the general approach for defining the Eco-Innovative 
Solutions within the PULLs that shows common characteristics between the two cases.  
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Fig. 3.2 Peri-Urban Living Lab - steps and timeline (zoom-in on the phases). Source: UNINA Team 
 

3.1. Methodology for defining the EIS 

The methodology for defining/refining the EIS was developed by the WP5 team in 

deep collaboration with WP6 and WP7. Furthermore, the role of the work developed 
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within WP3 was crucial as well, particularly for constructing the basic knowledge for 

discussion within the MAN PULL.  

The first steps were focused on the identification of challenges and the construction 

of a first list of objectives. The identification of challenges and objectives was 

carried out through individual interviews with stakeholders and in the interactions 

within the first MAN PULL workshops. At the beginning, from April to November 

2017, four PULL meetings had the objective to open up the debate around circular 

economy topics by constructing a shared knowledge among stakeholders and the 

REPAiR team on the objectives of the project (REPAiR 2018b, D6.4). Critical issues 

of the waste management cycle were deeply analysed; then, two meetings focused 

respectively on organic, and on construction and demolition waste. Thereafter, the 

Co-creation process for the development of the EIS started, mainly within the MAN 

PULL workshops held from February 2018 to July 2018. At this stage, in order to 

allow a better interaction with local stakeholders, it was considered useful to work 

on a sample of the focus area. Treasuring the challenges emerging from the previous 

meetings, particular attention was mainly paid to wastescapes.  

The selected sample area is composed of five municipalities (Acerra, Casoria, 

Casalnuovo, Afragola, Caivano), characterized by similar problems on the waste 

cycle and whose political actors demonstrated to be active during the four initial 

PULL meetings. Starting from the definition of wastescapes, the participants pointed 

out the necessity to focus on some critical areas identifying the main issues to solve, 

co-designing place-based territorial strategies, in which eco-innovative actions can 

be distinguished. From the proposed actions it was possible, on the one hand, to 

deduce objectives, and on the other, to identify the EIS as (elementary) responses to 

site-specific problems. 

The PULL events were collectively organised by UNINA team with the support of 

Campania Region Authority (CRA). In the first four PULL events, participants 

included representatives of regional, metropolitan and local governments and policy 

makers, waste management administrators, local companies’ representatives and 

UNINA and CRA REPAiR teams. From the fifth PULL event on, social organisations 

and active citizens were involved, due to the focus on the real problems of their 

territories. 

In the fifth PULL event, the categories of wastescapes on which UNINA group was 

working were presented with the idea of starting a collaborative process to 

collectively update the map. Two parallel focus groups were organized to work on 

the map and its legend. In the sixth, seventh, and eight Naples PULL workshop, the 

participants decided to split into three work-tables focusing on three different 

territorial strategies. The work-tables’ topics were proposed by groups of 

participants and each participant chose to which work-table to contribute. 

Participants in the work-tables included: local practitioners, active citizens and 

social organizations, UNINA team and CRA representatives, and students. 

Each territorial strategy has been developed further with the aim to identify specific 

Eco-Innovative strategies, and subsequently the EIS for the specific problems 

related to wastescapes and connected waste flows (for this chapter, see more on the 

Deliverable D6.4, p.26 - on). 





https://ec.europa.eu/eurostat/web/waste/key-waste-streams/weee
https://ec.europa.eu/eurostat/web/waste/key-waste-streams/weee
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Fig. 3.2.1.1 Homogeneous collection sites strategy 

Source: UNINA Team, 2018 
 

This territorial strategy 1 involves the following actions: 

- Integrated centre for the collection and reuse of CDW; 

- Anonymous collection point for CDW; 

- Collection and transformation of organic and country waste 

(leaves, grass clippings, yard or farm waste, etc.). 
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The objectives of the proposed actions are, respectively: 

- reduction of waste production 

- preventing abandonment of CDW along infrastructure 

- creation of production chains able to ensure an integrated network of 

specialised recycling plants where waste can be also transformed into Km0 

secondary raw material; 

All the stakeholders involved in construction, renovation and demolition activities 

could be interested in this territorial strategy, together with local farmers. The 

ordinary citizens also will benefit from this strategy. Incentives and awareness 

campaigns are the basis for the implementation of this strategy.  

The strategy has been located in a specific area, after a common work made with the 

municipality of Afragola in order to identify the disused plots of land in the 

surroundings.   
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3.2.2. Territorial strategy 2: The Green Mile (Second work-table) 

 

The main objective of this territorial strategy 2, developed at the work-table 2, is to 

reverse the negative citizens’ habit to deposit waste in the places that are perceived 

as peripheral and wasted. Specifically it aims to recover the existing pedestrian and 

cycle path along the provincial road connecting Acerra and Pomigliano. This strategy 

aims to involve the local community, as well as the university, the local schools, and 

the citizens’ associations. Specifically the associations are willing to make a 

commitment for the implementation of the strategy, facilitating the involvement of 

the citizens and the other stakeholders. 

 

Fig. 3.2.2.1 Green Mile strategy 
Source: UNINA Team, 2018 

 

This territorial strategy 2 involves the following actions: 
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1.   Pedestrian and cycle path: recovery and completion of the cycle path 

through a co-design process including roundabouts and road buffer strips; 

redesign of the night lighting; prevision of a protected path for the school; 

symbolic awareness days. 

2.  

3. Afforestation of the infrastructure involving enterprises and owner 

of the soil (Fiat, Alenia, Cofely), schools and associations to activate living labs 

on the observation and knowledge of the plants life cycle. 

4. Creation of a Group that can carry out the project and evaluation 

on the possibility of involving small owners during the definition of a 

collaborative and feasible project; setting of two planning scale (local / 

territorial). 

5. Reuse/recycle of C&D waste for new paths prioritising the participation 

of Green enterprises in the public competition for infrastructures building. 

6. Educational process on the recycle topic: creation of an educational 

path on recycle and strengthening of the organic cycle within the schools (IV 

Circolo Acerra) through the use of a glasshouse and composter. 

7. Promotion of events and activities on waste awareness. 
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8. Fitness trail: experimentation of reuse/recycle of C&D waste for new 

sport facilities. 

 

The objectives of the proposed actions are: 

 

- Promotion of sustainable mobility, collective use and the 

defense of the territory  

- Avoiding dumping of waste along the Asse Mediano and other road 

infrastructures 

- Defense of the territory against the abandonment of waste 

- Minimise the human pressures on areas with a high ecological and 

environmental fragility 

- Educational purposes, improvement of the sense of belonging 

- Increasing the project sustainability 

- Promotion of healthy lifestyles. 

 

3.2.3. Territorial strategy 3: New Lands (Third work-table) 

The objective of territorial strategy 3 is twofold. Firstly, it concerns the necessity to 

control the flow of C&D waste coming from the realization of the new railway 

connections (in several points of the territory) with the High Speed Train station of 

Afragola. This first aspect of the strategy aims to implement a local reuse of these 

C&D waste. Secondly, this strategy focuses on the regeneration of the abandoned 

productive area of the municipality of Acerra (Piano Insediamenti Produttivi or 

Productive Districts Plan in english). 
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                              Fig. 3.2.3.1 New Lands strategy 
                        Source: UNINA Team, 2018 

 
 

This territorial strategy 3 involves the following actions: 

1. Afforestation along the road infrastructures: linear afforestation 

along the existing and scheduled infrastructures recovering CDW on new 

railway shipyard using compost as new and desertified soils improver along 

the infrastructures. 

2. Protected natural reserve: creation of a protected natural park; 

vehicular traffic restrictions; delimiting of a natural “border” to define the 

perimeter of the park. 
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3. Experimental recycling point: creation of an experimental waste 

collection centre in the abandoned parking along the Asse Mediano 

infrastructure; selection and first treatment of waste by a “Km0” recycling 

plant located on an adjacent wastescape; installation of electricity 

production technologies from kinetic energy generated by vehicles. 

4. Ecological re-functioning of the productive area (PIP area): reuse of 

the Acerra PIP area with environmental and ecological purposes; wetlands to 

reclaim the water of Regi Lagni and allocation of compatible productive 

functions connected with the shopping centre. 

5. Memorial Park: creation of a “local memory” park in the locality 

of Scafatella (former landfill and Church). 

6. Densification of functions around the shopping mall areas (Le 

Porte di Napoli): functional and settlement densification into the shopping 

centre area and trade qualification using the presence of the high speed 

railway station. 

7. Recovering of the abandoned rural buildings and reuse of the 

public facilities; develop of widespread accommodation.  

 

The objectives of the proposed actions are: 

 

- Improvement of the landscape impact on existing and new 

infrastructures  

- Minimising human pressures on areas marked by high ecological and 

environmental fragility 

- Avoiding dumping waste along the Asse Mediano and other road 

infrastructures 

- Reclamation of Regi Lagni canal (project of the Gardens in Europe) 
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- Recreation of a local identity discovering degraded places 

- Promoting sustainable economic development 

- Minimise soil consumption reusing the existing urban fabric 

- Encouraging innovative forms of hospitality 
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3.3. Preliminary EIS  

 

Within Unina desktop research, among the wider number of actions of the work 

tables, ten preliminary EIS have been selected and grouped as follows. 

The first ten EIS are listed below: 

1. Free and anonymous disposal of CDW. 

The solution aims to innovate the collection phase of CDW in order to 

intercept parts of those construction and demolition waste that could not 

otherwise be transferred to the recycling sites: residues of small household 

works, realized in absence of administrative requirements.  

2. Recycling centre for C&D waste (dis-assembling, reuse and zero-km selling). 

Extending the life cycle of products to reduce the actual number of waste 

produced, through the practice of the reuse of durable goods. 

3. User support centre for European projects on CE. 

The institutional facilitation office should serve as an incubator of innovation 

and circular economy strategies/policies (ERDF funded) for local 

administrations and private associations 

4. Integration of waste infrastructure in the design of public spaces and roads. 

Planning can incentivize the creation of private spaces in streets and 

household condominiums to host friendly-collecting sites of waste. 

5. Design of urban organic waste infrastructure. 

To avoid the concentration of big treating plants and hyper-specialized 

spaces, a shared and participated design group is promoted to support the 

technical design of open and sustainable public spaces in connection with 

operational infrastructures of waste. 

6. Remediation taking advantage of local cultivations. 

Use historically traditional cultivations to remediate landscapes. 

7. Phytotechnologies applied to water pollution 

Use historically traditional cultivations to clean polluted waterways. 

8. Rule innovation for public works’ design 

Updating and adaptation of the public works regulations with the 

introduction of secondary raw materials use and with Km0 reuse. 

9. Eco-district for new soils 

Connect organic waste sites design with urban re-development operations 

(open public spaces), raising social awareness. 

10. 0 Km compost from agricultural lands in order to create new morphologies 

of soils 

Use of organic fraction in new ground re-landscaping operations. 

Aiming to implement a site-specific innovation, and to make sure that the solutions 

could be transferred to other cases the EIS listed above have been grouped in four 

Eco-Innovative Strategies, as follows. Moreover, some of the solutions were 

grouped also because they were too similar to be developed further separately.  

Therefore, they are now focusing on the following four solutions. 

On wastescape: RECALL. REmediation by Cultivating Areas in Living Landscapes. 
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On organic: Re-compost Land. Short supply chain of organic waste. 

On CDW:  

a. Beyond INERTia. Circular supply chain for CDW waste. 

b. CIRO. Integrated Center for Optimal Reuse of durable goods. 

These four strategies are extensively explained in the Chapter 4 “Catalogue of EIS”. 

3.4. Eco-Innovative Solutions 

To be able to be transferable to follow-up cases, and to be fed into the GDSE the EIS 

should be elementary. Therefore, the EIS are deducted from the above mentioned 

three local strategies, also considering the impact categories (as described in the 

Deliverable D4.5). At first the solutions/strategies are site-specific and complex; 

eventually they are reduced in their elementary parts (as described in the following 

catalogue).  

The Co-evaluation of the EIS have been carried out in the last WP5/7 workshop at 

the Consortium Meeting in Hamburg (held in October 2018). In this workshop they 

have used an evaluation checklist, with the aim to focus on: 

 

1. Process: Analyse the production and implementation process of the Eco-

Innovative Solution by potentials and critical aspects, barriers to success and 

supporting factors; 

 

2. PPP (Public-Private-People) Partnership: Understand who is willing to do what 

and with whom: from collaboration to cooperation; 

 

3. Eco-Innovation: Check what is “eco-innovative” and what can be improved and 

how. 

Workshop Participants have been asked to respond to the following questions, in 

order to identify the operative relevance of the selected EIS for the pilot case of 

Naples: 

1. According to your expertise, which are the positive aspects of this EIS? 

2. And which are the negative aspects of this EIS? 

3. What is missing in this EIS? 

4. Is this solution addressing correctly the main criticality of the case study 

area?  

5. Is this solution improving the spatial/environmental/social quality of the case 

study area appropriately?  

6. Who are the actors to be involved? 

7. Who could be willing to cooperate with whom? 

8. For whom it could be a business model?  

9. What are other possible source of funding? 
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Fig. 3.4.1 Example of one of the Eco-Innovative Solution sheets to collect feedback for the MAN 

context. Click to enlarge 
https://drive.google.com/open?id=1X9uwXxjClbfwnGDXCs9YK3JKwxV4qoyf 

Source: UNINA Team, 2018  
 

The MAN EIS have been discussed within the AMA Pull workshop and the CM (WP7 

collaboration) in order to be scaled-up (scaling-up experience) and to be transferred 

to other contexts.  

The first draft of MAN EIS have been discussed in Knowledge transfer sessions held 

within both the 3rd Amsterdam PULL workshop, and the Hamburg Consortium 

Meeting. Solution sheets have been used to understand to what extent the solution 

identified for Naples is transferable towards Amsterdam (with the exercise done in 

the 3rd Amsterdam PULL workshop) and towards the follow-up cases.  

Participants have been asked to reply to the following questions: 

1. Is this EIS transferable to your region? 

2. Where could be this EIS applied in your region (location)? 

3. What are the barriers for transferability of this EIS? 

4. What adaptation are needed to enable transfer to your region? 

5. Who should be the actors involved? 

 

https://drive.google.com/open?id=1X9uwXxjClbfwnGDXCs9YK3JKwxV4qoyf
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Fig. 3.4.2 Example of one of the Eco-Innovative Solution sheets for the KT exercise. 

Click to enlarge: https://drive.google.com/open?id=1UWCHGE3rO6rljJhEhrLw5tVCAy9YoLOA 
Source: UNINA Team, 2018  

 
During the AMA workshop, three different EIS were introduced and discussed with 

AMA stakeholders taking into consideration their transferability to the AMA.  

The solution of “Green (spaces) from green (compost) was mainly adaptable to AMA; 

however, a significant problem appeared: In the AMA, the separate collection of 

green waste is not common. The issue of the quality of the green “input” and the 

compost was a crucial question relating to the question in the adaptation to AMA and 

the implementation in MAN. On the other hand, it has to be emphasised that 

stakeholders highlighted the ‘power’ of neighbourhood,. which means that 

neighbourhood watching can control the quality of green waste: by whom and what 

to drop into the collector. 

Another adaptation and implementation question was the issue of the ownership. 

While the waste basically belongs to the household, when it is disposed in the 

neighbourhood for composting, the new ownership can be questionable, legislation 

should take the change of ownership into consideration. It means that when the 

neighbourhood is collecting the waste for composting and the compost is used in the 

neighbourhood, who can be the owner of the deposited green waste, then the 

compost.   

Therefore, eventually, the solutions for the Naples case have been updated 

accordingly with the feedback received, as can be find in the Catalogue of EIS at the 

Chapter 4. 

https://drive.google.com/open?id=1UWCHGE3rO6rljJhEhrLw5tVCAy9YoLOA
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4. Eco-Innovative Strategies/Solutions from Naples 

PULL 

 

The Eco-Innovative Solutions (EISs), developed for the peri-urban area of Naples, 

focus on strategies for the territorial regeneration. The proposed EISs underlines an 

integrated analyses of OW nd CDW  waste flows allowed to identify possible starting 

point for the regenerative and design interventions of wastescapes (Russo et al., 

2019). Each EIS is the result of an iterative and co-creative process of site-specific 

strategies implemented within Living Lab activated on the territory with local 

communities. The first step of this process was the mapping of wastescapes, 

understood like ecologically compromised areas and of priority interest of 

transformation for the local stakeholders. Relatively to the found criticalities in 

these latent and compromised places, each EIS was elaborated, implemented and 

validated, and derive from the system of technological and territorial aspects and an 

adaptive and open design that can generate new territorial geographies. The first 

proposed EIS, closely related to the regeneration and reclamation of wastescapes, is 

entitled RECALL. The solution proposes the environmental rehabilitation of the 

place through phyto technologies that exploit the capacity of some local agronomic 

crops, such as Cannabis sativa, Arundo donax and Poplars, to buffer against potential 

soil pollutants. After safety measures against potential soil contaminants,  new soils 

can be generated on the site using recycled inert CDW material and, finally the 

quality of the soil will be improved, using OW of appropriate and tested quality. That 

approach shall define an innovative public space that leads to the definition of 

unexpected landscapes of waste, similar to land-art works, synthetic places between 

artifice and nature. Specifically, the new soils represent the outcome of two other 

EISs intercepted within the Living Lab: RE-compost, relating to organic waste flow, 

and Beyond Inertia, focused on construction and demolition waste. The innovative 

aspect of the proposed EISs is not so much related to the product they design, while 

it could be found   in the process they are capable of triggering when eventually 

implemented. In line with the principles of the circular economy, each EIS proposes 

environmental regeneration strategies working on the short supply chain (Russo et 

al. 2019). In the case of organic waste, the short supply chain is realized in the design 

of treatment plants of medium dimension in which the material in exit will be used 

like fertilizer for the agricultural productions and as top soil for naturalization 

approaches and environmental and landscape mitigation. In the case of construction 

and demolition waste, the EIS proposes instead a set of actions aimed at improving 

the life cycle of inert waste, starting from critical findings in the Regional Plan for 

Special Waste in Campania (PRGRS, 2011). The solutions mentioned below which 

are retrieved from existing projects and processes, so mentioned as references from 

literature are merely intended to provide validity to the proposed technological 

approach. In the same way, the final section of the Deliverable is using an overview 

of experiments already carried out in other contexts to achieve the aim. 



http://dx.doi.org/10.17645/up.v4i3.2170
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4.1. RECALL: REmediation by Cultivating Areas in Living 

Landscapes through phytotechnologies 

 

Flow: Wastescapes 

Category of outcome: Economic, Environmental, Technological and Legal 

Location of the good practice: Metropolitan Area of Naples (MAN). Within the 

work-table New Land, the considered area is located between the High Speed 

Railway Station (TAV) and the PIP (Plans for production settlements) zone involving 

Regi Lagni canal, in Acerra (Fig. 4.1.1). The work-table Green Mile, includes the area 

related to the cycle/pedestrian path along the provincial road axis Pomigliano-

Acerra (2,5 Km) and its adjacent spaces (Fig. 4.1.2).  
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 Fig. 4.1.1 Work- table New Land. Possible sites where to apply the solution 

Source: UNINA Team, 2018 
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Fig. 4.1.2 Work- table Green Mile. Possible sites where to apply the solution 
Source: UNINA Team, 2018 
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of the local community; possibility of activating territorial labs to promote a circular 

use of the crop and water involved in the remediation process. 

Owner of the EIS: UNINA Living Lab, specifically the working tables of the PULL 

named “New Land” and “Green Mile”. 

Actors to be involved: Campania Region Authority, farmers, land owners, 

institutions, environmental organizations, enterprises, researchers, associations 

that are active on the territory (e.g. citizens’ association namely: Donne 29 Agosto, 

Acerra).  

 

Description of the EIS 

Current situation 

The development of this EIS started from the analysis of the current linear situation 

of the wastescapes of the MAN, where conditions of environmental and social 

decline, inaccessibility and disuse come to light (Fig. 4.1.4). The EIS adopted has as a 

starting point the specific and original features of the site. In fact, historically, Italy 

has been the second world producer of hemp after Russia; the majority was 

produced in Campania, and specifically in the provinces of Naples and Caserta. Here 

the cultivation of hemp was one of the dominant agricultural activities until the late 

90s and constituted one of the main means of sustenance, characterizing urban and 

agriculture elements. For these activities, the Regi Lagni rivers were (and still 

actually are) essential infrastructures. Moreover, the Regi Lagni rivers were 

intensely exploited and consequently also heavily polluted. 

 
Fig. 4.1.4 Linear scheme of the current situation of the wastescapes 

Source: UNINA Team, 2018 
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Future situation 

To decontaminate the soil, this EIS, consistent with the Ecoremed project (Life 

Ecoremed, 2017), proposes the use of phytotechnologies to be implemented with 

some agronomic proposals related to typical cultivations suitable for that purpose 

(Fig. 4.1.5). In particular, the EIS considers the use of Cannabis Sativa (hemp) and 

Arundo Donax (cane), in accordance with what emerged during the PULL. Cannabis 
Sativa is a hyperaccumulator (Fig. 4.1.6), thus it is able to collect and tolerate high 

concentration of heavy metals from polluted soils. It has been used in the treatment 

of water and soils contaminated by heavy metals, in particular of Copper (1530 mg 

kg - 1), Cadmium (151 mg kg - 1) and Nickel (123 mg kg - 1), radionuclides, and 

aromatic compounds (hydrocarbons and PCBs) (R. Ahmad, Z. Tehsin, S. Tanvir Malik, 

S. Ahmad Asad, M. Shahzad, M. Bilal, M. Maroof Shah, S. Ali Khan, 2016). In addition, 

after harvesting the hemp once elapsed a period of six months, the EIS proposes the 

use of Arundo Donax, a perennial cane, sowed simultaneously with hemp, in order to 

continue the reclamation process. This EIS also foresees, in the long term, the 

creation of wetlands with phytodepurating vegetation in which allowing the 

overflow of the water of the Regi Lagni rivers, in case of heavy rains. This long term 

solution can also have a positive effect on the reclamation of the polluted river water 

and rainwater. Nowadays these are not treated by any means, being absorbed 

directly from the ground or flowing into the sewer system. In sum, among the 

expected positive impacts of the solution, there is the possibility of contributing to 

the purification of the Regi Lagni system, but also of decreasing the flow of rainwater 

into the sewer, re-using it for agricultural purposes (e.g. irrigation) or for recreational 

purposes. 

 

Fig. 4.1.5 Suitable species for phytotechnologies 
Source: UNINA Team, 2018 
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Fig. 4.1.6 Phytoremediation process for contaminated soils with Cannabis Sativa in combination with  

Arundo Donax 
Source: UNINA Team, 2018 

 
Phytechnologies, including phytoremediation and phytodepuration, are good and 

sustainable alternatives to the traditional remediation methods both in economic 

and environmental terms. They allow gradual extraction of pollutants from 

contaminated matrices and the reduction of diffuse pollution directly on site, 

biomass production, improvement of soil and water quality and of ecological and 

landscape features. Phytodepuration “is a system aimed to the waste water treatment 
based on biological, chemical and physical-chemical processes characteristic of aquatic 
environment and wetlands” (ISPRA 2012, p.13). Phytoremediation “is the use of plants 
to partially or substantially remediate selected contaminants in contaminated soil, sludge, 
sediment, ground water, surface water, and waste water. It utilizes a variety of plant 
biological processes and the physical characteristics of plants to aid in site remediation” 

(EPA 2001, p.1). 

According to the principles of sustainable developments, phytoremediation and 

phytodepuration take advantages from the selective capacities of the root system 

to extract pollutants from the ground, without harming the environment. However, 

they require longer time to decontaminate the site compared with the traditional 

techniques (Fig. 4.1.7). In this sense, over a ten year-period - during the remediation 

process - with this solution, we propose that the site could be used temporarily 

welcoming initiatives supported by local associations and citizens promoting the 

activation of urban labs and, to avoid the contact with the polluted soil, the 

installation of a winding walkway aimed to a safe use of the site (e.g. for references 

De ceuvel Project in Amsterdam https://deceuvel.nl/en).  

https://deceuvel.nl/en/
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                                  Fig. 4.1.7 Eco-Innovative Solution Life Cycle 

                                 Source: UNINA Team, 2018 
 

After harvesting and laboratory testing to evaluate the level of contamination of the 

crop itself, the different parts of the hemp plant could be reused (Fig.4.1.8). 

Specifically, from stalks, seeds and leaves derive textiles, paper, construction 

materials, body care products, animal bedding, mulch and compost. The most used 

part is the fibre, one acre of hemp produces 3 – 8 tonnes of dry fibre and 3500 liters 

of methanol, while fuel derives from scraps through the pyrolysis process. 
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                                Fig. 4.1.8 Circular process scheme on the circularity of wastescapes during and after the remediation process 
Based on the graphic of Ellen MacArthur Foundation https://www.ellenmacarthurfoundation.org/   

                                  Source: UNINA Team, 2018                             
                                                          

 

 
 

                                  Fig. 4.1.9 Systemic section of RECALL the Eco - Innovative Solution  
                                  Source: UNINA Team, 2018 

 

The high biomass production (one acre of hemp cultivation corresponds to 10 tonnes 

of biomass), the large plasticity, which allows hemp to be grown under a wide variety 

of agro-ecological conditions, and the possibility to use its biomass in non-food 

industries, make this species attractive for phytoremediation. Therefore, its use 

would allow, beyond the reclamation of the soil and the recovery of a historical crop, 

to obtain social and economic results thanks to the possibility of using the product in 

artisanal activities, triggering new forms of circular economy. 

Using hemp within the remediation process of wastescapes allows to place them in 

a circular perspective thanks to the reuse of the space and to the possibility of 

implementing local production supply chains, associations and experimental 





http://www.ibaf.cnr.it/phytoremediation/cannabis-sativa-cd-cr-ni-pb-zn-organics-radionuclides.pdf
http://www.ibaf.cnr.it/phytoremediation/cannabis-sativa-cd-cr-ni-pb-zn-organics-radionuclides.pdf
http://www.ibaf.cnr.it/phytoremediation/cannabis-sativa-cd-cr-ni-pb-zn-organics-radionuclides.pdf
http://www.ibaf.cnr.it/phytoremediation/cannabis-sativa-cd-cr-ni-pb-zn-organics-radionuclides.pdf
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Economic benefits  
 

Growing and cultivation of hemp on contaminated soils could have positive 

implications also in economic terms (Fig. 4.1.11). The scheme below reports costs and 

incomes obtainable from the cultivation of hemp on one hectare of soil namely from 

ten thousand plants. According to an estimate based on the cultivation and 

subsequent sale of hemp straw and seeds, it emerges clearly that the gross average 

income per ha equal to twice costs, excluding those related to the labour force.  

 

 
  Fig. 4.1.11 Approximate estimate of costs and incomes derived from hemp cultivation 
                                         Source: UNINA Team, 2018 

 

Social benefits 
 
Compared to other crops, like wheat, hemp leads to more regional employment per 

Hectare. Actual figure are 800 jobs on 10,000 farms (4 times as much as wheat per 

Hectare), 2,000 jobs at 1st processing stage (5 times as much as wheat per Hectare) 

in around 100 companies. Specifically, the hemp cultivation requires 8 working hours 

per Hectare, twice as much as wheat (4 hours) due to the greater harvesting required 

and, during the primary processing stage, 2-3 times more workforce.  

In the light of these considerations, it is easy then to understand the value of this crop 

in terms of employment both for citizens and local enterprises.  

 

Eco-Innovative Solutions 
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The strategy has been divided as follows in order to provide an easily and immediate 

reading of the EIS and the objectives that each one propose to reach. 

 

 

 

EIS OBJECTIVES 

1.1  
Use of Phytotechnologies to reclaim 
wastescapes, taking advantage from typical 
cultivations like Cannabis Sativa and Arundo 
Donax in order to strengthen local identity  

 
This approach is more sustainable than the 
tradition remediation methods with a 
considerable reduction of the impacts on 
the territory. The willingness to employ 
local crops aims to strengthen the local 
identity and rediscovering what once was a 
theyalth for the Region  

1.2  
Creation of wetlands with phytodepurating 
vegetation in which to flow and reclaim the 
contaminated water of river basins and 
canals and the polluted rainwater for 
irrigation purposes in order to reactivate 
the historical agricultural vocation of the 
sites 

 
This EIS has twofold purposes. First of all 
the reuse of water for irrigation, secondly 
the presence of a naturalistic area allows to 
improve the landscape quality of the site 
and to contain the hydrogeological risk 

1.3  
Activation of urban living labs to promote 
different uses of hemp and temporary uses 
of wastescapes during the remediation 
process 

 
Urban Living Lab, through the involvement 
of stakeholders, are useful to promote 
temporary and innovative uses, besides 
the hemp, during the remediation process 
declining them on the real and practical 
needs of the local communities 

1.4 
Support to the extensive cultivation and 
hemp grown involving local enterprises for 
its process, according to the principles of 
short circular supply chain, improving local 
employment 

 
An extensive cultivation and production of 
hemp could contribute to lower the level of 
unemployment providing also work for 
small local companies. Hemp cultivation is 
also an opportunity to discover ancient 
works once the main source of income on 
the territory 

1.5  
Activation of local associations supporting 
hemp cultivation (linked to the EIS 1.4) 

 
Activation of local associations is more 
relevant to promote, defend and 
disseminate hemp cultivation and its uses in 
the various production sectors. In addition, 
associations represent the needs of the 
farmers and the enterprises against 
regional, national and international 
institutions involved in the management of 
agricultural and industrial production. 
Moreover, local associations encourage and 
develop the research aimed to support 
hemp cultivation and its uses with a focus on 



http://eiha.org/
https://www.epa.gov/sites/production/files/2015-06/documents/epa_540_s01_500.pdf
https://www.epa.gov/sites/production/files/2015-06/documents/epa_540_s01_500.pdf
http://www.isprambiente.gov.it/files/pubblicazioni/manuali-lineeguida/Manuale_81_2012.pdf
http://www.isprambiente.gov.it/files/pubblicazioni/manuali-lineeguida/Manuale_81_2012.pdf
https://www.ellenmacarthurfoundation.org/
http://www.normattiva.it/
http://www.ecoremed.it/images/stories/FinalReport/LIFE%20ECOREMED%20Handbook.pdf
http://www.ecoremed.it/images/stories/FinalReport/LIFE%20ECOREMED%20Handbook.pdf
http://www.ecoremed.it/images/stories/FinalReport/LIFE%20ECOREMED%20Handbook.pdf
http://www.ecoremed.it/images/stories/FinalReport/LIFE%20ECOREMED%20Handbook.pdf
http://www.ecoremed.it/
http://www.ecoremed.it/
http://www.ecoremed.it/
https://www.metabolic.nl/projects/de-ceuvel
https://www.metabolic.nl/projects/de-ceuvel
http://deceuvel.nl/en/about/sustainable-technology
http://deceuvel.nl/en/about/sustainable-technology
http://multihemp.eu/


http://regione.campania.it/normativa/item.php?7b7fec2087f982d694b26f0cc9f850d6=03036f5e7510b1f235f4b49714555652&pgCode=G19I231R1705&id_doc_type=1&id_tema=23&refresh=on
http://regione.campania.it/normativa/item.php?7b7fec2087f982d694b26f0cc9f850d6=03036f5e7510b1f235f4b49714555652&pgCode=G19I231R1705&id_doc_type=1&id_tema=23&refresh=on
http://regione.campania.it/normativa/item.php?7b7fec2087f982d694b26f0cc9f850d6=03036f5e7510b1f235f4b49714555652&pgCode=G19I231R1705&id_doc_type=1&id_tema=23&refresh=on
http://regione.campania.it/normativa/item.php?7b7fec2087f982d694b26f0cc9f850d6=03036f5e7510b1f235f4b49714555652&pgCode=G19I231R1705&id_doc_type=1&id_tema=23&refresh=on
http://regione.campania.it/normativa/item.php?7b7fec2087f982d694b26f0cc9f850d6=03036f5e7510b1f235f4b49714555652&pgCode=G19I231R1705&id_doc_type=1&id_tema=23&refresh=on
https://frtr.gov/matrix2/section4/4-3.html
https://www.weforum.org/press/2016/01/more-plastic-than-fish-in-the-ocean-by-2050-report-offers-blueprint-for-change/
https://www.weforum.org/press/2016/01/more-plastic-than-fish-in-the-ocean-by-2050-report-offers-blueprint-for-change/
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the Protection of Land and Sea". In order to transform this treated OW in compost, 

another aerobic process is carried out (Tab. 3.1.3, pg.105, ISPRA 2017).  

Of these two plants, one is located in Caivano (one of the municipality in our Sample 

Area). The capacity of this plant is 33 000 t, of which 32 070 t are treated wastes of 

which: 28 400 tonnes are food waste (20 01 08), 2 975 tonnes of urban green (20 02 

01) and 695 tonnes (other). Through an anaerobic treatment they produce 3701130 

Nmc of Biogas, that are subsequently treated in an aerobic way producing 2076 

tonnes of mixed compost. The CEA (consortium of alternative energy) in Caivano, 

deals only with the processing and not with the collection of organic waste, as it is 

the main plant in Campania. It is important to mention that in order to produce the 

best quality compost, a certain amount of good quality of organic waste is bought and 

treated by the plant.  

Although the Campania Region has implemented a series of measures for the 

realization of new plants (es.: Decreto dirigenziale n. 71 del 22/02/2017 

"Community composting plants for the treatment of the organic fraction of 

municipal waste") to meet the request of the European Union, the majority of the 

municipalities are strongly resisting scared by the possible effect (D3.3).  

OW is collected and managed by Municipal Solid Waste and Regional Municipal 

Waste Management Plan (Piano Regionale di Gestione dei Rifiuti Urbani, PRGRU).  

 

  

 
Fig. 4.2.2 Linear scheme of current situation 

Source: Francesca Garzilli, UNINA Team, 2018 
 

Future situation 

As emerges from the ISPRA data (ISPRA 2017) , the tons of organic waste produced 

largely exceed the quantities of material that can be treated in the Region. We use 

the managerial decree ("Decreto Dirigenziale" n.71 / 2017) as the starting point, and 

in particular: the directives given with regard to the location of the new plants (public 

areas or open to collective use) and their dimension (60t / year <compost community 

<130t / year). We calibrate the plants dimension on the reference territorial context 

(neighborhood, rural or peri-urban unit, etc.). The aim is to avoid an excessive impact 

of the plant on the territory, to favor the acceptance by the communities, and at the 

same time, to ensure systemic efficiency. And also to experience a short supply chain, 

its treatment and its recycling.  
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The peri-urban areas where the composters will be placed will be public areas, 

regenerating in this way the wastescapes identified during the PULL workshops, 

with the involvement of the citizens, and emerged from the research conducted by 

the DiARC UNINA team. The idea is to create a short supply chain for the organic 

waste, which allows on the one hand to regenerate the agricultural soils through the 

treatment of compost and its reuse on site. On the other hand, it aims to define new 

morphologies of the land reusing the compost produced with the organic waste 

coming from the household collection, and the urban green waste, as grass clipping 

(in line with the PRGRU “Regional Plan for Urban Waste Management”). The two 

processes will be carried out in parallel, working on different time and scales in order 

to then develop the process gradually. We consider, based on similar processes, as 

show the literature, that for this entity of territorial reconfiguration it will take at 

least 20 years, but it is necessary to achieve the first concrete demonstration results 

from the beginning of the process.  

The technological innovation is carried on the size of the plants. Considering the data 

of “ISPRA 2015” for the Sample Area:  

 

tonnes of organic waste: 45,967 t/y  

number of inhabitants: 290,006  

surface of mapped wastescapes: 19,294,477 m² 

 

the idea is to localize medium compost plants in each municipality in order to create 

eco-district as catalyst of territorial reconfiguration and implementation of the 

supply chain. The ISPRA data (ISPRA 2017) gives a distorted idea of the real 

production of organic waste, because it shows tonnes produced in each municipality 

dis-proportionated to the numbers of inhabitants. In these municipalities the first 

goal is to increase the citizens’ awareness of the separate waste collection, providing 

tax incentives in order to improve the waste management and obtain a real scenario 

of the tonnes produced too. 
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Fig. 4.2.3 Circular process scheme 
Based on the graphic of Ellen MacArthur Foundation https://www.ellenmacarthurfoundation.org/ 

Source: UNINA Team, 2018 
 

 
 

Fig. 4.2.4 Systemic section of the Eco-Innovative Solution Re-Compost Land. 
Source: UNINA Team, 2018 
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Fig. 4.2.5 Eco-Innovative Solution Life Cycle 
Source: UNINA Team, 2018 

 

 

 

Eco-Innovative Solutions 

This strategy has been divided as follows: 

 

EIS OBJECTIVES 

2.1  
Medium size neighborhood compost plant.  

 
Reducing the treatment of organic waste 
outside of the Region, and making the 
citizens aware of the needed shifts towards 
a circular economy. 
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2.2  
Creation of a New Waste Eco-District. 

 
Reducing the visual impact and the negative 
citizens’ perception of these facilities. The 
compost plants will be located within Eco-
Districts. These new plants could also 
become new landmarks, catalysts of a 
change of the waste management process in 
the peri-urban territories, characterised by 
latent potentiality. In this way, the "New 
waste district" could become the 
propagator of new economies and new 
territorial design. 
 

2.3 
Production of safe and high-quality 
compost to regenerate agricultural soils in 
the surrounding of neighbourhood 
compost plants. 
  

 
Regeneration of abandoned agricultural 
land at almost ‘zero-kilometer’. 

2.4  
Transformation of wastescapes in peri-
urban farms thanks to the short supply 
chain. 

 
Wastescape regeneration, new land uses: 
from abandoned peri-urban land to 
productive land. 
 

2.5 
Allocate part of the treated compost to 
shape new landscape morphologies (linked 
to EIS 3.5). 
 
  

 
Creation of compost as topsoil for new 
landscape morphologies thanks to the short 
supply chain (linked to EIS 3.5). 

2.6 
Tax Incentives to change food waste 
behaviour of households and companies. 

 
Giving tax incentives to families and 
companies that produce OW (as the 
shopping center, restaurants, etc.), aiming 
to change the attitude of citizens towards 
separate waste collection. 

 

Fig. 4.2.6 Eco-Innovative Solution Life Cycle 
Source: UNINA Team, 2018 

 

In order to image the future scenarios and how many compost plants are needed in 

the area, the solution analyse the data and the maps produced during the PULLs . 

 

 numbers of 
inhabitants  

organic waste 
produced (t/y) 

surfaces of 
wastescapes (m²) 

surfaces of public 
areas (m²) 

Acerra 59 573 14 254,76 4 057 867 1 309 716 
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Afragola 65 057 7 349,08 7 188 712 2 625 807 

Caivano 37 879 3 202,08 1 032 884 936 520 

Casalnuovo 49 855 9 001,82 1 443 737 599 995 

Casoria 77 642 12 159,21 4 485 372 832 695 

TOT. 290 006 45 967 19 294 477 6 304 734 

 

Table 4.2.7 Summary information usable to imagine future scenarios  
Source: ISPRA 2015 (wastescape and public areas surfaces are calculated  

by UNINA Team)  
                  

Suitable approach for possible plants location  

The hypothesis is to localize several medium-sized plants - 2 or 3 for each 

municipality of the focus area - in order to promote a better acceptance of the plant 

themselves by citizens and local stakeholders.  

The aim is to link the urban and landscape regeneration of the territories with an 

improved management of OW. Further measures to enhance the awareness of 

citizens are taken, also to increase the confidence of the local communities in the 

waste treatment, and eventually to improve the quality of the separate waste 

collection.  

The size of each plant could be between 5,000 and 10,000 t/y, in order to minimize 

the impact on the environment. By the aerobic treatment, about 30% of the compost 

by the organic fraction treated in the plant could be obtained. This treatment allows 

greater control and would help small farms that could benefit from their 

management. With combined anaerobic/aerobic plants, smaller than the existing 

plants in Campania (Caivano and Salerno) around 10,000 t/y, in addition to avoid the 

NIMBY effect, there could be a greater return in economic terms. If on one hand this 

plant allows to recover both electricity and biogas, on the other, the outgoing 

compost will be minimal. 
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Fig. 4.2.8 Enabling contexts and hypothesis of Eco-district location 

Source: UNINA Team, 2018 
 

The localization of the compost plants starts from the 

identification of the wastescapes and of the public areas where 

to implement them. The hypothesis came out during the PULL 

workshops (refer to “Preliminary EIS”) and it appears to be an 

area close to Masseria Ferraioli.  

The eco-districts have been identified on the basis of enabling 

context study: “Enabling contexts can be defined as specific 

locations within the focus area that are more suitable for 

developing the eco-innovative solutions and strategies. One of 

the results of the spatial analysis is therefore to indicate the 

system of areas in which the experimentations can be more easily 

applied and where the general process of regeneration can be 

tested and implemented as of prime importance. Enabling 

conditions are the premise for the identification of an enabling 

context” (REPAiR D3.3 Process model for the two pilot cases: 
Amsterdam, the Netherlands & Naples, p. 26). 

 

 

 

 

 

 



http://www.regione.campania.it/assets/documents/decreto-dirigenziale-dip52-5-n-71-del-22-02-2017-1.pdf
http://www.regione.campania.it/assets/documents/decreto-dirigenziale-dip52-5-n-71-del-22-02-2017-1.pdf
https://www.ellenmacarthurfoundation.org/
http://www.isprambiente.gov.it/en/publications/reports/municipal-waste-report-edition-2017
http://www.isprambiente.gov.it/en/publications/reports/municipal-waste-report-edition-2017


http://www.regione.campania.it/assets/documents/decreto-dirigenziale-dip52-5-n-71-del-22-02-2017-1.pdf
http://www.regione.campania.it/assets/documents/decreto-dirigenziale-dip52-5-n-71-del-22-02-2017-1.pdf
https://www.ellenmacarthurfoundation.org/
http://www.isprambiente.gov.it/en/publications/reports/municipal-waste-report-edition-2017
http://www.isprambiente.gov.it/en/publications/reports/municipal-waste-report-edition-2017
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4.3. Beyond INERTia. Circular supply chain for CDW 

 

Flow  

Wastescapes, Construction and Demolition Waste. 

 

Category of outcome 

Economic, Technologic, Environmental, Legal. 

 

Location of the good practice 

Metropolitan Area of Naples, peri-urban area surrounding the high speed railway 

station of Napoli- Afragola (TAV). 

 

Specific objective 

Beyond INERTia strategy introduce a set of EISs to trigger specific weak points in 

current supply chain of recycled aggregates (crushed concrete, bricks, tiles or asphalt 

from construction debris) from production to reuse. Moreover, it has the goal to 

create services that aim at improving the recovery and recycling of inert waste. In 

the technology of conglomerates and mortars, inert is both cement and other binder, 

and all those materials (as sand, gravel, crushed stone) that do not undergo any 

chemical modification during the phenomenon of the setting and hardening of the 

binder (Treccani, 2018).  

Waste produced in Campania Region is classified in Urban Waste, better known as 

Municipal Solid Waste (MSW), and Special Waste, that can be divided in hazardous 

and non-hazardous (see 2008/98/CE, 2018/851/CE, Regional Law n. 14/2016, 

REPAiR, 2018, D.3.3, p. 141). Considering these two flows of the same type of waste, 

we can observe two families of related issues: 

1. The main problem concerning CDW from MSW is their abandonment along 

the roads or in quieter locations.  

2. Instead, CDW that are classified as Special Waste, are produced by 

companies, and therefore have a good rate of recycling, even if there are 

some critical passages in their supply chain. 

As first objectives of MAN consist in avoiding illegal dumping (for wastescape 

prevention) and regenerating wastescapes, Beyond INERTia Strategy promotes the 

prevention of the abandonment of CDW, reuse and recycle of inert waste aiming at 

intercept CDW flows of individuals and small producers. 

Therefore the Beyond INERTia Strategy is composed by two kind of EISs: 

a. On the one hand, the Strategy respond to unauthorised disposals of CDW from 

MSW in urban and peri-urban areas. For that, it provides for increasing of places 

where is allowed to bring CDW, reducing transports burden for users. 

b. On the other hand, the Strategy considers CDW from Special Waste flows. This 

part of the flow is composed by inert waste for the most. Recycled Aggregates are 

the main product currently produced from Inert Waste (ANPAR), but the process 

from waste to the recycled product is not still fluent. Thus, in Campania it seems 
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Although at the national level 76% of CDW were recycled in 2012, 24% of CDW still 

goes to landfill (ISPRA, 2014). 

The amount of CDW recovered in backfilling operations amounted approximately 

160 thousand tonnes in 2012. ISPRA (2014) reports that 102,000 tonnes of CDW 

were exported in 2012.  

If we analyse production of SW per hazardous and non-hazardous, it is evident that 

production of non-hazardous SW is mostly due to the construction and demolition 

sector. In Campania region CDW amounts to 43.3% of total regional waste 

production divided as follow. 

 

Year Non Hazardous 

Special Waste (t) 

Hazardous 

Special Waste (t) 

RS CER code ND 

(t) 

Total (t) 

2015 6,685,909 340,352 1 7,026,262 

Table A. SW Report. 2015 Data. 
Source: ISPRA, 2017.  

  

Economic 
Activities  

NACE 
code 

Total Special 
Waste (t) 

Total Non-
Hazardous 
Special Waste (t) 

Total Hazardous 
Special Waste (t) 

Constructions  41, 42, 43 3,028,689 3,024,317 4,372 

Table B. SW report. (2015 Data). 
Source: ISPRA, 2017.  

 

EWC 
  

EWC code Total Special 
Waste (t) 

Total Non-
Hazardous 
Special Waste (t) 

Total Hazardous 
Special Waste (t) 

Construction 
and Demolition 

17 3,039,033 3,012,970 26,063 

 
Table C SW report. 2015 Data. 

Source: ISPRA, 2017. 
 

These data are actually partial. In fact, production of CDW can result from the 

combination of the activities of at least four sectors: 

 

1. Construction and demolition activity; 

2. Unauthorized construction and demolition activity; 

3. Domestic “Micro renovations” made on own account; 

4. Other activities. 
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In accordance to paragraph 3 of article 189 (Waste Cadastre) of Legislative Decree 

n.152/2006, only Institutions and Companies that produce hazardous waste and 

those who produce non-hazardous waste, with a number of minimum ten employers, 

are due to the annual single model of environmental declaration, named MUD (see 

REPAiR, 2018, D.3.3, p.143-147). That is the main reason why is not possible to have 

a complete information about non-hazardous SW from all free MUD sectors and 

small companies with less than 10 employers. 

Inert waste from MSW are a very small part, it seems that the most is not traceable. 

 

This lack of information in part correspond to shadow flows (Fig. 4.3.2). 

Fig. 4.3.2 Current Situation of CDW in Campania Region. 
Source: UNINA Team, 2018 

 

CDW have two possible destinations: 

 

1. Recovery of materials for production of base layer for roads; 

2. Disposal in landfills for inert waste6. 

 

In parallel, in Italy there is a huge quantity of extraction of sand and gravel and a 

similar quantity of inert waste produced per year. The quantity of material produced 

in quarries is one of the reasons behind the low reuse of CDW. There are around 

2.500 quarries of inerts in Italy (over 4.700 quarries in total) and at least 14.000 

abandoned, of which the half are former quarries of sand and crushed rock (Recycle 

Observatory Report of Legambiente, 2017). Most of materials extracted is sand and 

gravel, 39,6% in 2014 (ISPRA). 

 

COUNTRY Sand and gravel 
extracted 

Recycled 
aggregates 

Aggregates 
reused in situ 

Artificial 
aggregates 

                                                                    
6 Source: Piano Regionale di Gestione dei Rifiuti Speciali (PRGRS), 2012.  
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Fig. 4.3.5 Work- table Homogeneous Ecological Centers. Possible sites where to apply the solution.  

Recover of parcel adjacent to Naples-Bari highline for building materials recover. 
Source: UNINA Team, 2018. 

 
Thus, considering all issues emerged during PULL meetings on CDW and PULL 

workshops in Afragola, and deepening the current situation of CDW in the MAN, 

both from MSW and from SW, we set out two different but interacting categories of 

critical issues: avoiding abandonment and improving recovering, recycling and 

reusing phases. These issues have been pointed out on the Hierarchy of Waste 

Pyramid as follow (Fig. 4.3.6), linking them to their main field: prevention, preparing 

for reuse, recycling, recovery and disposal. From this point of view, each critical issue 

can lead to an EIS that would circularize the current process. 

 
Fig. 4.3.6 Backwards Hierarchy of CD Waste Current Situation in Italy and relative main critical 

issues in Campania Region.  
Source: UNINA Team, 2018. 

Future Situation 

As main part of CDW flow consist in inerts, the objective is to make the supply chain 

shorter and circular. Beyond INERTia aims to address those weak elements described 

in the current situation of the supply chain process, considering identified 

dysfunctions in local inert waste supply chain. The supply chain based on Recycled 

Aggregates (RA) is more sustainable than the one based on Natural Aggregates, 
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Fig. 4.3.8 EISs of Beyond Inertia Strategy in Waste Hierarchy according to the Waste Framework 
Directive (2008/98/EC).  

Source: UNINA Team, 2018. 

 
Fig. 4.3.9 Circular process scheme of Beyond Inertia Strategy and EISs.  

Based on the graphic of Ellen MacArthur Foundation https://www.ellenmacarthurfoundation.org/ 
Source: UNINA Team, 2018 

 

https://www.ellenmacarthurfoundation.org/
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Fig. 4.3.10 Systemic section of Beyond Inertia Eco Innovative Solutions 
Source: UNINA Team, 2018 

 

Considering categories used for the aggregation of sustainability information 

(REPAiR, Deliverable 4.5, 2018) each EIS can generate positive impacts, as indicated 

in the Table 4.3.11. 

 

 

 

  
 Eco-Innovative Solutions 
  

Impact Categories 

ENVIRONMENTAL ECONOMIC SOCIO - 
ECONOMIC 

3.1 INERTIA LAB 
Free collection Eco-Points for 
CDW from MSW, disposed by 
little producers. The Laboratory 
provides the separation of inert 
waste from MSW, sort and sell 
them to sector companies 

Land use Direct Capital 
Requirement  
Direct and total 
compensation of 
employees 
Backward linkages 
Labour Productivity 
and Resources 
Productivity 

Total 
employment 
Knowledge 
intensive 
jobs 

3.2 QUARRY TAX 
Increasing Regional Concession 
Fee on quarries of sand and 
gravel 

 
Land use 
Resource depletion 

 
Backward linkages 
Forward linkages 

 

3.3. SELECT 
Incentives to companies that 
make Selective demolition 

Land use   

3.4. CERT 
Activation of Regional 
Sustainability Certification for 
Recycled Aggregates from Inert 
Waste 

Climate Change 
Land use 

Backward linkages 
Forward linkages 
Resource productivity 

Total 
employment 
Knowledge 
intensive 
jobs 



http://www.atecap.it/download/rapporto_atecap_2013.pdf
https://www.ellenmacarthurfoundation.org/


http://ec.europa.eu/environment/waste/studies/mixed_waste.htm
http://www.uepg.eu/uploads/Modules/Publications/uepg-ar2016-17_32pages_v04_small.pdf
http://www.uepg.eu/uploads/Modules/Publications/uepg-ar2016-17_32pages_v04_small.pdf
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4.4. CIRO+. Integrated Center for Optimal Reuse of durable 

goods  

 

Flow  

Wastescapes, CDW. 

 

Category of outcome 

Political, Technological, Social, Legal. 

 

Location of the good practice 

Wastescapes in the Focus Area. 

 

Specific objective 

Avoid abandonments of durable goods on the road by individuals, and creating a new 

circular supply chain for the refurbishment and upcycle of durable goods. 

 

Owner of the EIS 

Campania Region Authority and UNINA group. 

 

Actors to be involved 

Campania Municipalities with more than 25000 Inhabitants, ASIA, Confartigianato 

Napoli, Naples Fab Lab network, Fab City Global Initiative, Design Students. 

 

Description of the EIS 

CIRO is an Action introduced by CRA in Campania Integrated implemented plan for 
waste prevention (2013) but never activated. CIRO action intends to provide a service 

of collection to citizens who want to deliver bulky waste and WEEE. The objective of 

this action is to prevent the downgrading of a good into waste through recovering 

not too damaged durable goods, fixing them and selling of reconditioned products. 

UNINA team work implemented this action proposed by CRA embedding the 

accepted flows with from Selective Demolitions and adding the Fab Lab for upcycling 

works.  

Fab Labs are small scale workshops that make available spaces and tools for digital 

fabrication. Customizing goods, giving them new design, is the way that would allow 

CIROs to find a broader market to sell its products and to spread the idea of waste as 

resource, to overcome mistrust in recycled products. 

Thus, CIRO+ Integrated Center for Optimal Reuse of durable goods, is a Strategy 

that aims to recover all the bulky waste from households (as old furniture) and a 

selection of construction system technological components (like windows, doors, 

hygiene, electrical etc.), fix and upcycle them.  

CIRO+ FabLab is a place where durable goods from households and from selective 

demolition activities can be upcycled and transformed into something new. 

 

 
























































































































