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INTRODUCTION

Rossano Ercolini
Winner of  the Goldman Environmental Prize in 2013 
and President of  Zero Waste Europe

For a number of  years, Italy’s Zero Waste 
strategy has been proving so successful that 
the "Zero Waste" philosophy is currently the 
fastest and cheapest way for local govern-
ments to contribute towards reducing climate 
change, protecting health, creating "sustai-
nable" jobs and promoting local sustainability.
We are convinced that proper management 
of  sustainable  resources is only possible if  
the following three objectives are achieved:
1. producer responsibility upstream of  the 
manufacturing process: production and indu-
strial design;
2. community responsibility downstream of  
the manufacturing process : consumption 
patterns, waste management and its disposal;
3. political responsibility: to combine indu-
strial and community responsibility in a har-
monious environment.
Reducing, reusing and recycling are three key 
elements needed to improve sustainability in 
Italy. In 1996, thanks to the movement named 
"Do not burn our future", it defeated the idea 
of  building a incinerator in the Municipali-
ty of  Capannori (Tuscany). This successful 
start made us more confident of  our values 
and, in order to create strong alternatives that 
could replace incinerators, we founded the 
Zero Waste  Research Centre, the first in all 
Europe.
With regard to these sustainability issues, we 
(Zero Waste) embarked on a process in the 
Municipality of  Capannori with the support 
of  the Associazione Comuni Virtuosi (As-
sociation of  Virtuous Municipalities) and 
ESPER. This was particularly the case during 
our technical training for members of  Zero 
Waste, and while promoting the introduction 
of  the PAYT method in the Municipality of  
Capannori. ESPER’s technical support has 
been crucial.
The introduction of  the PAYT method (in 
addition to the door-to-door  waste collection 
system) ensured users’ bills were transparent 
and fair.

It has also optimised the collection service, 
whilst cutting costs and emissions.
This result is a step forward in developing the 
production process and has triggered virtuo-
us attitudes amongst members of  the public. 
Many experiences in Italy and in Europe – as 
well as ESPER’s studies in this publication – 
demonstrate that the PAYT method regulate 
what users pay according to the actual waste 
generated, and thus the actual use of  the col-
lection service, not only changes the habits of  
citizens (as it concerns waste collection and 
their own waste management), but also the 
citizens’  purchasing habits.
In Capannori after the introduction of  the 
PAYT method, more citizens opted for 
buying products with less packaging, with 
more recyclable packaging, or with loose pro-
ducts. 
This is what happens where the PAYT 
method has been in place for a long time, 
such as in Veneto and Trentino Alto Adige.
There are many examples:  wherever the 
PAYT method has been implemented,  it has 
created outstanding synergies between the 
best reduction, reuse and recycling practices. 
The international Zero Waste  movement 
- which in Italy has about 218 local govern-
ments committed to implementing this strate-
gy – is willing to share and refine these good 
practices.
It is working to ensure a better future for 
the new generations, together with the best 
practices ESPER is implementing outside na-
tional borders: in Croatia, in Slovenia and in 
the Republic of  San Marino, it is contributing 
towards consolidating this virtuous approach 
on an international level.
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VIRTUOUS COUNCILS

10 Years Of The National Association Of  
Virtuous Councils

The National Association of Virtuous Coun-
cils (Associazione Nazionale Comuni Virtuo-
si) is a network of local authorities which is 
working towards managing its territories in a 
balanced and sustainable way. It is doing so 
by raising awareness of new sustainable life-
styles amongst its citizens, and applying best 
practices by adopting practical and econo-
mically advantageous projects for territorial 
management, energy efficiency and alternati-
ve lifestyles, with the active participation of 
citizens.
The National Association of Virtuous Coun-
cils came into being in Italy in May 2005, 
promoted by the councils of Monsano (An-
cona), Colorno (Parma), Vezzano Ligure (La 
Spezia) and Melpignano (Lecco).  Today, 
many tens of councils throughout Italy have 
signed up to the network. The Association is 
actively promoting its social mission throu-
gh its website (http://www.comunivirtuosi.
org), a national prize for “5 Star Councils”, 
the “School of Alternative Administration”, 
as well as by producing and publishing bo-
oks, documents and video materials, training 
courses aimed at public administrators and 
private small to medium size companies. It 

also organises and takes part in conferences, 
seminars and awareness campaigns on envi-
ronmental topics and 'best practices'.
The Association was set up to promote a cul-
ture of ‘common sense', by uniting various 
entities which, although often very different 
from each other, can join forces to drive 
approaches and lifestyles which take envi-
ronmental conservation into consideration 
forwards. In order to promote a culture of 
'common sense', the whole community must 
be involved, including the Council which acts 
as a point of reference for the community.
The Association maintains that local autho-
rities must reduce their environmental fo-
otprint through a cultural plan, a model for 
degrowth which concentrates on preserving 
resources, environmental compatibility and 
highlighting local diversity.
The Association intends promoting a respon-
sible model for local authorities which will 
take available resources into account, is sustai-
nable and lasting, and places the environment 
at the heart of its political and administrative 
agenda.  In order to aspire to and achieve this 
objective, it is necessary to invest in the best 
resources; quality of life, the countryside and 

the environment, the history and culture of 
each place.  Less land, less energy and less re-
sources must be used to achieve better results 
without lowering the standards of social and 
environmental services.
Councils and Local Authorities can take part 
as follows:
1. By adopting a council decree to approve 
the Statute and Regulations of the Associa-
tion;
2. By paying an annual subscription to the 
Association, which will vary according to the 
population of the Council;
3. By committing itself to promoting one or 
more practical projects which come under the 
five guidelines of the National Prize “5 Star 
Councils”;

• TERRITORIAL MANAGEMENT 
(Option of zero overbuilding, recovery and 
restoration of abandoned areas, projects and 
planning of the participating territories, su-
stainable building etc.);

• ENVIRONMENTAL FOOTPRINT 
OF THE COUNCIL – (energy efficiency, 
green procurement, organic canteens, etc.); 
REFUSE – (door-to-door recycled waste 
collection, projects for reusing and reducing 
waste, etc.);

• SUSTAINABLE TRAVEL – (car-sha-
ring, car-pooling, integrated public transport, 
Piedibus (Walking School Bus), choosing 
alternative and less polluting fuels to petrol, 
etc.);

• ALTERNATIVE LIFESTYLES – 
(projects to encourage sensible and sustainable 
choices by citizens, such as; home-grown 
produce, locally sourced organic and seaso-
nal food, support for setting up purchasing 
networks, sustainable tourism and hospitality, 
promotion of peace culture, cooperation and 
solidarity, opening up the territories themsel-
ves, promoting Fair Trade, homemade produ-
ce, ethical finance, etc.
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Marco Boschini
Coordinator and spokesperson for the 
Association of  Virtuous Councils 

The Association of Virtuous  Councils came 
into being ten years ago through a new joint 
venture by four councils (Colorno, Melpi-
gnano, Monsano and Vezzano Ligure) with 
the aim  of uniting various environmental 
projects which were being implemented by 
these councils.  In subsequent years, a who-
le series of mainly educational resources was 
developed to advertise and communicate 
best practices, and inform and promote an 
exchange of ideas between administrators. 
We are confident that a project which has 
been successful in one context can be dupli-
cated in another if adapted to suit the particu-
lar characteristics of each area.  Consequently,  
our structure consists of a charter, an internal 
organisation and a steering committee which 
is  re-elected every three years by its members. 
The number of members is growing year by 
year so that the 81 registered councils, which 
now represent virtually every region in Italy, 
will be involved.  They range from councils of 
300 inhabitants to 180,000, with an average 
of between 5,000 and 10,000 inhabitants; 
these administrations belong to every politi-
cal persuasion, but they all share the same po-
licies with regard to quality of life and a desire 
to improve their development plan.  In the 
past ten years  we have carried out a variety 
of activities and organised numerous projects, 
from the “School of Alternative Administra-
tion”, to the prize for Virtuous Councils and 
the publishing house we recently set up with 
EMI, “L'Italia Migliore” (A Better Italy), 
which has seen the publication of four new 
books.

Our partnership with ESPER originally came 
about through a joint editorial project on 
the Association of Virtuous Councils ‘ web-
site.  It then grew over time to our mutual 
satisfaction by a process of interaction on 
activities, projects and objectives which were 
identified and dealt with by the Association, 
although some were proposed by ESPER as  
a particular challenge. The ANCI-CONAI 
campaign was one of the biggest challenges 
the Association has ever had to take on; it was 
the first direct challenge to national politics, 
although sector based and regarding a specific 
issue. This battle produced exceptional resul-
ts, and even if in the end we did not achie-
ve the results we had hoped for in terms of 
quality of the agreement, it was the start of 
a process of increased credibility for the As-
sociation and fostered a spirit of cooperation 
which will be essential for the work we do in 
the future. ESPER also works with the School 
of Alternative Administration, which is sim-
ply a way of explaining best practices in grea-
ter depth and encouraging greater awareness. 
Those who attend our courses will take home 
the tools necessary to transform an idea into 
a practical project, which is the School's main 
objective. We are able to achieve this objective 
because the tutors speak the same language 
as the participants: they are administrators 
speaking to other administrators, people who 
have experience of Public Administration on 
a daily basis.
Furthermore, a  goal we have set ourselves 
with the new guidelines which came into 
effect in June is to produce a report and as-
sessment for Councils which are already 
members, as well as those wanting to register. 
We have asked ESPER for help to achieve this 
goal. The task is a difficult one, given that we 
don't  just deal with waste but also with terri-
torial management, mobility and energy. On 
the subject of waste, an idea we share with 
ESPER is to send out a waste collection form 
to councils to fill out and which will allow 
administrations to give us exact up-to-date 
information regarding refuse management in 
their area. This will subsequently allow us to 
work on weaknesses in the system,  by em-
barking on joint projects which will allow us 
to bring the best projects and most advanced 
experience to bear in councils where there is 
the most need.

VIRTUOUS COUNCILS

 Comuni Virtuosi Servizi srl.
(Virtuous Council Services ltd.)

The Association has recently created 
a Single Member Limited Company 
known as “Comuni Virtuosi Servizi 
srl.” (Virtuous Council Services ltd.)  
to raise awareness of applications and 
projects accrued over ten years in the 
field, with methods and versatility of 
what is, to all effects, a private company. 
Thanks to the considerable experience 
it has accumulated over time, the com-
pany has become an important opera-
tional arm for all the local authorities 
(members as well as non-members) 
who intend following the sustainability 
route with the support of a business re-
presentative capable of:
- speaking the same language and ha-
ving in-depth knowledge of the wor-
kings (merits and shortcomings) of 
the “Council Machine” (the council of 
administrators is composed of ex-admi-
nistration managers and professionals 
with a well established working rela-
tionship with council administrations);
- providing practical information (by 
using the best projects implemented 
in virtuous councils over the years, it 
is in fact possible to duplicate winning 
models of territorial management, pu-
blic property, energy efficiency, joint 
participation processes and cultural 
activities).

For information, contacts and reque-
sts please contact Raul Daoli, Presi-
dent of  the Council of Administra-
tors  of the above company.

Contact details:
rauldaoli@gmail.com
Tel. +39 320 9225998
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VIRTUOUS COUNCILS

Silvia Ricci
Campaign Manager and member of  the Di-
rective – Association of  Virtuous Councils

The past few years in the life of the Associa-
tion of Virtuous Councils have been very 
rewarding ones, consisting of a working group 
composed of ordinary citizens, as in my case, 
and many highly competent administrators. 
Now they have given rise to a whole range of 
exciting and dynamic activities. From the ear-
liest campaign “Porta la Sporta” (Bring your 
Shopper)  launched in 2009, through to “Less 
Refuse, more Resources in 10 steps” in 2012, 
a long-term campaign which asked producers 
and suppliers to reduce the environmental 
impact of packaging and goods and to pro-
duce or adopt re-usable products instead of 
disposable ones.
“Bring your Shopper”, in particular, provided 
information regarding the critical environ-
mental situation caused by over-use of dispo-
sable products, particularly plastic ones, with 
serious consequences for aquatic life, while 
the media were covering the story in a very 
sporadic fashion. By widespread advertising 
with local authorities, various associations and 
companies, including large retailers, proposals 
were targeted initially at reducing disposable 

items, starting with shopping bags. The cam-
paign organised four editions of  national 
“Bring your Shopper Week” (2010 – 2013) 
with the participation of 23 separate groups 
from the national retail distribution trade, as 
well as large commercial centres and hundreds 
of local authorities.
“Less Refuse, More Resources in 10 steps” is 
accompanied by a petition. It is the natural 
outcome of an awareness campaign aimed 
at every citizen for a change of lifestyle and 
ways of consuming, as promoted by the 
“Bring your Shopper” campaign.  In fact en-
vironmental awareness and the willingness of 
citizens to make sustainable choices should 
always be encouraged and supported by the 
world of industry and distribution, upon whi-
ch the kinds of commercial goods and services 
available depend. The “10 steps” therefore 
require a different vision for goods and packa-
ging, aimed at efficient use of resources. For 
this reason they must be the best possible op-
tions available through circular, cradle-to-cra-
dle production. They must be designed to last 
over time and be reused, repaired, updated 
and recycled to become materials which can 
be used in new products. Company represen-
tatives are aware of the difficulties encoun-
tered by local authorities in handling and 
processing packaging destined for the rubbish 
tip (instead of  reusing and recycling), and the 
economic impact generated which is a burden 
on the community.
In all these initiatives, ESPER's contribution 
as technical partner of the Association of 
Virtuous Councils has always been very im-
portant for developing activities and national 
campaigns which I have overseen on behalf of 
the Association over the last six years. In 2013 
the Association set out to improve the extre-
mely difficult situation faced by councils with 
every version of the Anci-Conai Framework 

Agreement from 2000 onwards, and it would 
not have been possible to undertake such an 
important project without the ESPER team's 
contribution. 
This project, begun in June 2013 with the 
drafting of a dossier in conjunction with 
ESPER, outlines background information 
and responsibilities involved in a new agree-
ment to be drafted with ANCI (Italian asso-
ciation of Town Councils), which continues 
to favour Conai and the interests of producers 
of materials to the detriment of everyone else, 
councils and citizens in particular.
The project continues to monitor the critical 
situations highlighted in the dossier and to-
pics connected to the latest developments re-
garding waste management and recycling.  It 
continues to carry out studies, analyses, press 
releases and to distribute articles through our 
channels to councils, Community Action 
Movements and other key players.
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ESPER

ESPER
10 Years In Business

Ever since it was fi rst founded, ESPER has 
aimed to guarantee the parties it works with 
(which are exclusively public in nature) servi-
ces that are independent, authoritative and 
far-sighted on issues related to the reduction, 
reuse and recycling of urban waste. 
ESPER’s mission is to analyse the territorial 
context in which it is asked to work, so it can 
then identify the solution that provides a 
tangible response to the diff erent needs 
of its clients. A sector as complex as that 
of saving and recuperating resources makes 
it necessary to adopt the approach of arti-
sans crafting a tailor-made suit that meets 
the specifi c needs of each client. A decade in 
the business has allowed ESPER’s technicians 
to work alongside Councils everywhere from 
the far north to the far south of Italy. From 
Trento to Ragusa, from Lampedusa to Olbia, 
Rome, Bari and Lecce, it has achieved results 
that have always exceeded its most ambitious 
expectations wherever it goes. 
Th e acknowledgment of the Associazione 
dei Comuni Virtuosi (Italy’s Association of 
Virtuous Councils) which appointed ESPER 
as its technical partner in the waste manage-
ment fi eld, prompted its technical experts to 
persevere in this challenging yet stimulating 
process. Accordingly this volume also gives 
us an opportunity to illustrate just some of 
the virtuous experiences and success stories 
ESPER’s technicians are familiar with, be-
cause they contributed towards achieving 
them. Th ese stories are, however, told by 
those actually involved, the key players in the 

task at hand: administrators and technicians 
both past and present. All of whom share a 
common factor: they were the driving force 
behind the changes made in their territory.
Th ese are followed by a description of the re-
search work ESPER technicians fi nanced out 
of their own pockets and developed with the 
fi rm conviction that a research organisation 
committed to environmentally sustainable 
waste planning cannot truly claim to be such 
if it does not help spread best practices for 
reducing and managing urban waste in the 
sector. Th is process also prompted ESPER 
to become the technical partner of the As-
sociazione dei Comuni Virtuosi. Th e year 
of establishment is not the only thing these 
organisations have in common: they also sha-
re the same ethical values, identical strategic 
objectives, and a common approach to the 
need to safeguard the interests of citizens and 
the local authorities they represent. 
In particular, the fi elds in which ESPER 
works to achieve the above objectives are as 
follows:
Planning on a council, ATO (local autho-
rity), provincial and regional level: ESPER 
works on mid- and long-term planning for 
the management and system scenarios whi-
ch a given community (Council, Province, 
ATO, Region) has to adopt to avoid fi nding 
themselves in critical emergency situations. 
Technical assistance implementing best 
practices to reduce and recycle waste: on-
going research into the most innovative, high 
performance techniques is in ESPER’s DNA. 
Planning, simulation and assessment of the 
organisational methods of the urban waste 
management and pay-as-you-throw servi-
ces: using a software patented and validated 
by the ISPRA1, ESPER can conduct a num-
ber of simulations and potential savings and/

or further costs which administrations may 
have to tackle when they set about reorgani-
sing their Urban Waste management system. 
Benchmarking service costs involved in 
waste management activities: since 2005, 
ESPER has worked in the fi eld of planning 
throughout Italy as a whole. 
Management of the V.A.S. –Strategic Envi-
ronmental Evaluation: Since July 2007, the 
Strategic Environmental Evaluation has been 
a legal requirement. As a result, examining 
the environmental aspects during the strate-
gic and preventive phase of actually drafting 
plans and territorial programmes has become 
an obligation for all authorities.
DEC – Contract Execution Management: 
the technical and ethical reliability of ESPER 
guarantees the entities we work with that our 
work really is autonomous, authoritative and 
far-sighted, above all when we are involved in 
vital work to check the companies to which 
urban hygiene services are awarded. Th is is 
carried out with Contract Execution Mana-
gement. ESPER has also made a mark for 
itself in this complex fi eld, because it not only 
works to identify, and promptly challenge 
any non-compliances, but it also ensures the 
service is provided as best as possible, sharing 
its own know-how both with those awarding 
the contracts and the contractors themselves.

Ten years since ESPER was founded 
in November 2005.

1. Th e description of the software mentioned is contained in the volume “Technical and economic analysis of the integrated management of Urban Waste”, publi-
shed by the Superior Institute for Environmental Protection and Research (ISPRA) which illustrates a demo version of the SCSI software granted for limited use 
to ARPAV Veneto in 2009-  link for download:
http://www.esper.it/RapportoIspra2009.pdf
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ESPER

Attilio Tornavacca
General Manager and Co-Founder of   
ESPER

Ten years have already elapsed since ESPER 
was first founded. Over these years, along 
with the colleagues that have worked for 
ESPER, we have successfully tackled many 
challenges, aiming to spread best practices 
in reducing waste and enhancing recycling, 
some of which were in tough, complex si-
tuations where the only destination for waste 
had, until that point, been the dustbin. 
At a time when the sector was firmly con-
vinced that it was not possible to successfully 
adopt household waste collection techniques 
in major cities, and many thought that the 
south of Italy (particularly Naples) was a 
guaranteed failure, ESPER’s technicians were 
supporting the first provincial capital cities 
(such as Asti and Trento), along with major 
cities (such as Rome and Naples) in adop-
ting these methods successfully. In so doing 
they made a decisive contribution towards 
reaching separate waste collection levels that 
were always higher than 70 % in the first 
neighbourhoods where the detailed planning 
was carried out by ESPER.
By the same token, many also thought that 
adopting household waste collection systems 
in municipalities with high levels of tourism 
was tantamount to whistling in the wind. 
Yet today, we can proudly list the virtuous 
experiences of the municipalities of Ceriale, 
Levanto, Senigallia, Mola di Bari, Policoro 
and Olbia. Our work, applied to these muni-
cipalities, has helped prove that tourism and 
separate waste collection are not a contradi-

ction in terms, but two systems that can move 
alongside one another. 
The latest challenge ESPER has accepted re-
gards the adoption and diffusion of the PAYT 
(pay-as-you-throw) system. On an abstract 
level, many consider this a fair solution whi-
ch, in real life, is too awkward and expensive. 
ESPER, on the other hand, is of the opinion 
that not only is the introduction of PAYT in 
municipalities of any size possible (as proven 
in Capannori, Trento and Parma) but that it 
also makes it possible to optimise manage-
ment costs whilst at the same time promoting 
the best waste reduction practices. 
In our ongoing work to perfect the way in 
which waste is managed, we set ourselves 
the goal of exporting the know-how ESPER 
has developed outside of Italy as well. The 
contracts awarded us in Croatia, Slovenia 
and San Marino have in fact enabled us to 
prove abroad that Italy should be recognised 
for its cutting-edge experience in planning, 
managing and controlling urban waste (an 
excellence which is almost always public in 
nature), as well as for its negative record in 
failing to respect EU waste management and 
landfill regulations. 
But in a sector in which the conflicts of in-
terest of those who work both for the public 
contracting authorities and private parties 
taking part in tenders are all too often inevi-
table, we decided it was not enough to work 
with passion, skill and professionalism. From 
the very outset, we decided it was necessary 
to introduce a strict ethical code in our field. 
This commits ESPER and its technicians as 
follows:

• Not to have economic relationships 
with companies that promote and propose 
patents or technologies in the waste sector on 
the marketplace.

• Not to accept appointments and consul-
tancy work from private parties whose work 
involves taking part in tenders for managing 
waste and the construction of waste disposal 
plants etc. 

In fact it is our view that in a sector in 
which enormous interests are at stake, as is 
the case with management of urban waste, it 
is increasingly essential to have an indepen-
dent assessment that will not even run the 
risk of being affected by work carried out 

with private parties that might influence the 
independence of the assessments, or the me-
ans of carrying out a call for tenders.

Salvatore Genova
Member of  the Board of  Directors and 
Technical Director of   ESPER

The consultancy ESPER provides for Public 
Authorities and companies with a predomi-
nance of public capital aims to pursue goals 
of efficiency and effectiveness. This approach 
has always been adopted by private compa-
nies but is now also becoming a necessity 
for public authorities. The process involved 
in training administrators to move in this 
direction sees the Consultant working alon-
gside the Authority and Public Company at 
all times, to find the best solutions to ensure 
proper waste management. There can be no 
doubt that optimising urban hygiene services 
using advanced planning tools and equip-
ment with low maintenance costs combined 
with marketplace technologies is a winning 
strategy. Cutting treatment costs and maxi-
mising revenue from selling the collected wa-
ste promotes scale economies: more work re-
sulting from the higher number of employees 
that work in the collection services means 
more benefits are generated in terms of the 
need for recycling systems serving the waste 
management system. 
Creating the foundations for a circular eco-
nomy involves the Authority or Public Com-
pany, those providing the urban hygiene ser-
vice and the treatment and recycling plants. 
ESPER’s Vision ensures that local Authorities 
have the knowledge and management tools 

8



ESPER

they need for handling any issues regarding 
waste collection whilst respecting the transpa-
rency and legality regulations in force.

Raphael Rossi
Sole Administrator of  FormiaRifiutiZero 
srl and co-Founder of   ESPER

Over ten years ago, I was working with Atti-
lio Tornavacca and several other people at the 
Scuola Agraria del Parco di Monza. We were 
members of the Composting and Waste Study 
Group; it was an excellent hothouse of talents 
and ideas in proper environmental manage-
ment. The School itself is a moral entity with 
a long history, and one whose strategies have 
always focused on defending the environment 
and achieving excellence in the environmental 
field. When this experience drew to a close, 
together with Attilio Tornavacca we decided 
to establish a new organisation to conduct 
studies and research which could expand 
upon the work we and others had carried out 
beforehand. In addition to proper waste ma-
nagement techniques, we would also begin to 
examine the engineering behind succesful wa-
ste management as well as sustainable energy 
management. 
We decided to call this organisation ESPER, 
Ente di Studio per la Pianificazione Ecososte-
nibile dei Rifiuti (Centre for Research into 
Environmentally Sustainable Waste Plan-
ning). We were and indeed still are dedicated 
to achieving a gradual but radical improve-
ment in the impact mankind has on the pla-
net. We chose to work on waste management, 
and we wanted, and still want, to provide a 
contribution in organisational, technical and 

scientific terms.
From the outset we decided ESPER would 
set aside a budget for pure research into the 
field, and so we began to conduct research and 
analyses even though they had not been com-
missioned from us. We decided it was no lon-
ger enough to have an objective focusing on 
the environment, but that we also needed to 
pursue an ethical choice; we decided to adopt 
a highly advanced ethical code, which to this 
date is at the forefront of our work. As the en-
vironment is an essential common good, we 
opted to work only for public authorities or 
companies whose majority shareholding was 
public. 
We worked together in ESPER for 6 years, 
developing the company and our own expe-
rience as we saw outstanding new talents join 
the company. However, when I was appoin-
ted Chairman of ASIA in Naples, again for 
the same ethical reasons indicated above, I 
felt that remaining a partner of ESPER mi-
ght have constituted an indirect conflict of 
interests, and sold my share to my colleagues. 
Today, ESPER’s 10 year anniversary fills me 
with pleasure, and I wish my colleagues pro-
fessional, environmental and personal success.

Ezio Orzes
Board Member  and Senior Consultant of   
ESPER

Skill and vision are needed to plan something 
as complex as urban hygiene services. Wor-
king as the Councillor for the Environment 
I have helped the Municipality of Ponte nelle 
Alpi reach an urban waste recycling rate in 
excess of 90% in real terms. In so doing I have 

seen that it is necessary to acquire in-depth 
knowledge of every part of the local area to 
achieve these results, to find out where its 
strengths and weaknesses lie, as well as so-
cial and cultural aspects. It is vital to analyse 
data, talk to people and know how to listen, 
as well as being familiar with regulations and 
technology; to find your way through all the 
maps and imagine scenarios that nobody has 
come up with yet. It is necessary to use de-
termination to find the right solutions, not 
the easiest ones. Every project ESPER under-
takes involves these aspects, and is the result 
of the knowledge and talent of many people, 
of a positive interdependency between various 
skills, and a strong team spirit between the te-
chnicians who always work to achieve the best 
possible result. 
ESPER knows exactly which direction it is 
heading in. This is the real strength of an or-
ganisation I am proud to be a part of. We are 
successful because we have a shared vision in 
mind. We not only want to produce accurate 
projects on paper, we also want to help create 
measures of responsible change in the areas 
where we work. We want to recuperate matter 
from our waste and give it a new life; we want 
to help create new jobs, support processes ba-
sed on transparency and legality, and have a 
positive effect on the shift towards a new de-
velopment model that respects man and na-
ture alike. The energy that drives this change 
can also be seen in the faces of the people who 
work for ESPER on this page: Giada, Lucia, 
Silvia, Christina, Giuseppe, Andrea, Salvato-
re, Giovanni, Sergio, Marijan, Giuseppe and 
Attilio, and many other people who have hel-
ped us reach outstanding goals. And this is the 
most important thing of all.

The faces of  the other people 
involved in this exciting journey...
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ESPER

Andrea Cappello
Born 1984, GIS analyst and expert in Urban 
Sociology, he graduated in Political Sciences 
and International Relations from the Univer-
sity of Macerata.

Christina Townsend
Born 1972 in the UK, graduated with ho-
nours from Cardiff University in Italian, 
Spanish and French. For a number of years 
she has provided language services, including 
translating and interpreting.

Giada Giaquinta
Born 1985, graduated in Publishing and 
Journalism from Verona (2007) and later in 
Brand Management in Milan (2010).

Giovanni Giaretti
Born 1975, graduated in Law from Turin 
University. Enrolled in the register of Lawyers 
of Ivrea.

Giuseppe Miccoli
Born in 1980, graduated in Environmental 
Economics from Bari University.

Giuseppe Monti
Born in 1986, graduated in Civil Engineering 
with an Environmental Masters in "Expert in 
managing waste and innovation in recycling 
chains" from Bari Polytechnic.

Sergio Capelli
Born in 1974, he studied Modern Letters at 
Turin University.

Marijan Galovic
Born 1983, holds a degree in Tourism Mana-
gement, specialising in Economics and Agro-
nomy, from Križevci University.

Lucia Michelini
Born 1984. Graduated in environmental and 
territorial science and technologies from Pa-
dova University.

The technicians of  ESPER
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10 VIRTUOUS JOURNEYS

“ 
The waste management reorga-
nisation project for the Council 
of Trento which was awarded to 

ESPER had the aim of fulfilling all the criteria 
to meet the ambitious targets set by a propo-
sal approved by the town council, while at the 
same time complying with the latest update 
of the Provincial Refuse Plan. We were requi-
red to meet a target of 65% recycling, with 
not more than 175kg of residual waste per 
inhabitant per year, through the application 
of Pay-as-you-throw (PAYT) tariff. 
The commitment to separate waste collection 
was certainly not something new to our com-
munity, but to achieve these objectives it was 
necessary to move towards door-to-door wa-
ste collection in the city as a whole, which I 
had always been in favour of on a personal 
level as well as in my role as administrative 
representative of the Green Movement.
The Mayor gave me free rein in implemen-
ting the project, although the task of reaching 
65% recycling without the public being trau-
matised, or stretching the good-will of the wa-
ste management company (formerly Trentino 

Servizi, now Dolomiti Energia) gave me a few 
sleepless nights. ESPER came recommended 
by people I knew I could trust as well as other 
administrations they had worked with. It was 
a winning combination. From the word go, 
during the experimental stage in two areas of 
town we began with a widespread, targeted 
information campaign and several public me-
etings. It was a truly memorable experience. 
We were expecting limited attendance, but 
instead we found our fellow citizens were 
interested in what was being discussed, and 
took an active part in the project which pro-
ved to be very innovative, mainly because it 
was developed with the application of PAYT 
in mind on the principle of recycle more, save 
more, which went down well with the public, 
albeit with occasional concerns and the odd 
criticism, but in essence they were ready to 
take part.
Results weren't long in coming: in little more 
than two years, we not only reached our 65% 
target, but actually surpassed it, satisfying the 
Province's requirements and, if I may say so, 
contributing significantly to the demise of the 

incinerator project. We are currently running 
at 80% recycling, have applied PAYT and 
our customers would never wish to return to 
traditional bins, partly because we have pro-
ved that door-to-door waste management is 
economically advantageous to the customer. 
Millions of Euros have been saved, and thou-
sands of tons of waste which would have been 
sent to the landfill site at Ischia Podetti have 
been introduced into the virtuous circle of 
waste recycling instead.

Aldo Pompermaier
Councillor for the Environment for the Council of  Trento 
2005/2009

CITY OF TRENTO

Inhabitants Km2 Population Density (inhab./km2)

117.304 157 747,2

* with home collection service running fully.
** with PAYT service running fully.

2005 2012* 2015**

% separate waste
collection 45% 67% 82,5%

waste produced
(Kg/year inhabitant) 520 494 450

reduction of
non-separate waste 46,2% 56,7%

14



10 VIRTUOUS JOURNEYS

“ 
During my mandate as Council 
Administrator for Trento, a de-
cision was taken to implement 

PAYT, or the application of the ‘polluter pays' 
principle. Therefore, from the 1st January, 
2013 the inhabitants of Trento began paying 
according to the amount of dry residual waste 
produced.
This did not require significant changes to 
the service, or any changes prior to shifting 
to PAYT: door-to-door waste management 
was finally extended to the whole city in No-
vember 2012, including the Restricted Traffic 
Zones in the historical centre and the do-
or-to-door collection system here was adap-
ted slightly to suit the characteristics of the 
area (narrow streets, restricted space within 
buildings, heavy footfall, historic buildin-
gs, a wide variety of activities and tourism). 
Furthermore, all existing wheelie bins have 
been removed from the public thoroughfare. 
One of the cardinal points of the new system 
consisted of involving and raising awareness 
of citizens and users by motivating and sti-
mulating their participation in a project of 
great environmental value. All users are given 

personal containers for waste collection: orga-
nic, glass, lightweight packaging, paper and 
residue.
By comparing similar periods we recorded a 
large increase in waste recycling. In the first 
nine months of PAYT, there was an increase 
from 67.28% to 74.21% (with peaks of up to 
78%). However, the most interesting data re-
corded shows a strong drop in the production 
of refuse. In actual fact, 4,000 tons less resi-
dual waste was produced, equal to 29.8%. In 
general terms, total waste reduction amoun-
ted to 7.7%. Figures relating to 2015 tell 
us that separate waste collection in the first 
eight months amounts to 82.55%, with an 
estimated annual 450kgs per inhabitant, and 
residual refuse at 100kgs per year.
Public reaction has been entirely positive; 
the main problems concern large apartment 
blocks where abandoned refuse is most often 
found, and in the management of special 
types of refuse, such as sanitary materials 
(towels and nappies).
The main aim of the combined activities of 
all the initiatives introduced by the Admini-
stration is reaching citizens who have not yet 

responded positively to what is being asked of 
them in order to resolve problems which have 
emerged. Responsible waste management in 
fact requires a small cultural revolution and 
a change in individual behaviour which must 
be continually stimulated and encouraged.

Michelangelo Marchesi
Councillor for the Environment, Trento Council  
2009/2015
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10 VIRTUOUS JOURNEYS

Note: Bienno Council was the first council to apply PAYT in Vallecamonica.

“ 
In the municipalities of the Union 
of Historic villages of Valcamonica, 
there was a complete lack of stan-

dardisation in waste management terms. Out 
of seven municipalities, two had door-to-door 
collection; one had a mixed service (street and 
household collection); and four municipalities 
only offered street collection. On this initial 
situation, additional problems with specific 
users arose, which further complicated the pi-
cture. Therefore, a lack of homogeneity which 
made it difficult to manage the service preven-
ted service optimization, both in performance 
and economic terms. It was urgently necessary 
to upgrade all municipalities to a household 
collection system for all waste types (excepting 

garden cuttings which continued to be col-
lected with a street collection) and, within the 
deadlines dictated by political agendas of each 
municipality, to switch to pay-as-you-throw 
(PAYT) schemes. The system we implemen-
ted with the technical support of ESPER was 
immediately equipped for the activation of a 
PAYT system: the waste bins were equipped 
with UHF transponders and linked with the 
users’ accounts at the outset, and collection 
vehicles are equipped with the necessary equi-
pment for reading the transponder.
We won’t deny that initially, part of the Valle-
camonica services group was skeptical about 
the shift to a home collection system with 
PAYT, particularly regarding the significant 

investment we had to make. For us, it in-
volved a significant financial and economic 
effort. Doubts disappeared with the first re-
sults of the project and the initial responses 
received from the municipalities where the 
service was already activated. The quality of 
the project and results obtained are currently 
motivating other municipalities of the valley 
to ask us to introduce household collection 
and PAYT, which is the same scheme we have 
adopted (and will continue to adopt) in Val-
camonica. We think that in the mid-term (3-5 
years), 50% of the Municipalities will at least 
begin if not completely implement household 
collection of all major waste types using the 
PAYT scheme.

“ 
Bienno is a municipality of around 
3,600 inhabitants which attracts a 
large number of tourists, first and 

foremost with the art and craftsmanship fair 
which draws 200,000 visitors in 9 days at the 
end of august. Yet Bienno’s museums also at-
tract visitors all year round, as does the Cristo 
Re statue and the ecclesiastical and monastery 
buildings, which date back to the fourteenth 
century. All of which is set in a village with a 
breathtaking medieval centre. Bienno is part 
of the Club “I Borghi più belli d’Italia” (Italy’s 
most beautiful villages), as well as the Touring 
Club. It is also EMAS (Eco-management and 
audit scheme) certified. 
We had started door-to-door waste collection 
in 2011 but things had come to a halt: 

recycling percentages were stable at 62%, and 
we weren’t satisfied. We decided to re-launch 
the system. Not only that: we felt it essential 
to implement the “polluter pays” principle. It 
is a question of fairness: those who separate 
their waste must not pay the same as those 
who don’t. This was a key point in our elec-
toral programme, and we put it into practice 
thanks to the service provider, Valle Camonica 
Servizi, and ESPER, our technical consultant. 
The percentages achieved are very good. We 
have reached 72%, but we are not entirely sa-
tisfied: our objective is 80%. In the space of a 
few months we are already over half way there, 
and I think the result is good. All the more so 
because there are still some small problems we 
need to solve: besides certain specific users, we 

have seen that some citizens prefer to throw 
their waste into public bins. We have carri-
ed out an awareness-raising campaign and 
bought a mobile camera to control and fine 
anyone throwing waste away in this manner. 
By combining the results achieved by solving 
problems citizens have in familiarising them-
selves with the new service, we feel sure we 
will manage to reach the goals we set oursel-
ves. Lastly, to allow owners of houses that are 
not residents (who generally cannot put the 
bins out on mid-week collection days), we set 
up an “ecological island” with limited access 
to allow them to dispose of their waste pro-
perly. 

Bruno Poetini
Executive of Vallecamonica Servizi srl and 
responsible for project implementation

Massimo Maugeri
Mayor of Bienno council

COUNCIL OF BIENNO

Inhabitants Km2 Population Density (inhab./km2)

3.525 30,54 115,36

2012 2015

% separate waste
collection 60% 72%

waste produced
(Kg/year inhabitant) 402 374

reduction of
non-separate waste 34,9%
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“ 
After revision of the Provincial 
Plan, the ATO 2 (optimal territorial 
organisation) of Parma needed to 

implement the actions prescribed by the plan, 
which hinged on a radical change in the wa-
ste management system. Specifically, the plan 
had a clear orientation towards the household 
collection system, which had to be implemen-
ted progressively and complete with a pay-as-
you-throw scheme. 
It was therefore essential to have specific 
knowledge and qualified personnel able to 
prepare a data, which at that point in time was 
not available. This would allow us to analyze 
the services in place and plan the future scena-
rios for the service, as well as to define econo-
mic data as a fundamental reference for asses-
sing of waste management options, costs etc.
At that point, ATO 2 Parma took advanta-
ge of the technical support of ESPER which 
provided the tools (eg. Its SCSI software) 
enabling ATO to operate quickly and succes-
sfully.
Throughout the implementation of the plan-
ned instruments, starting with the area plan-

ning and up to the progressive implementa-
tion of contractual instruments, Parma has 
managed to move forward quickly, offering 
new services in an effectively controlled en-
vironment and calibrating the necessary con-
tracts with service providers. This has allowed 
us to make radical changes to the organiza-
tional structures concerned. Given that this 
process was managed in the space of just a few 
years, I would say the results are outstanding.
At a provincial level, the percentage of separate 
waste collection in 2006 only reached 35.9%. 
With the activation of household collection, 
and in some cases even the pay-as-you-throw 
scheme, in 2012 the separate collection rate 
rose to 60%. The municipalities that had alre-
ady activated PAYT, such as Felino, achieved 
in excess of 80% separate waste collection. 
We found it necessary to identify indicators 
that were effective and went beyond the per-
centage of separate waste collection alone; in 
some areas, the separate collection rate in-
creased but the materials themselves which 
were not always indicative of virtuous waste 
management. One such example are the lar-

ge amounts of garden waste that varied con-
siderably depending on the individual areas 
concerned. Instead, we have shifted the focus 
to the amount of waste targeted for disposal, 
which immediately revealed just how effective 
the system was, as well as showing a greater 
propensity for recovery. So the indicators 
have seen rapid change, showing significant 
reductions in quantities disposed of, totaling 
around 100 kg / inhabitant per year.

Aldo Spina
Ex Manager of Ato 2 Parma 

Inhabitants Km2 Population Density (inhab./km2)

445.796 3.447,48 129,31

ATO 2 PARMA

2006 2014

% separate waste
collection 35,9% 69,1%

waste produced
(Kg/year inhabitant) 625 535

reduction of
non-separate waste 59,4%
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“ 
In just a few years, Colorno has acti-
vated a household waste collection 
followed by a pay-as-you-throw 

scheme. It was a natural evolution of its waste 
management. Before that, the street bins were 
convenient, in fact overly so. The volumes 
constantly on the rise: we had reached bins 
3,200 litres in size for bulky waste and other 
categories of refuse which should not have 
been placed in the binds. In 2007 Colorno 
was one of the first four municipalities of the 
province to implement door-to-door waste 
collection as set out in the waste management 
Plan. With the support of ATO 2 Parma (ser-
vice provider) and ESPER, in 2013 it embar-
ked on the next step, with the transition to a 
PAYT scheme. This was a natural evolution 
of household collection, with waste collection 

and users monitored through a microchip ap-
plied to the bins for residual waste.
The results were very positive because separate 
collection of waste increased instantly. Today, 
we are at almost 85% and many municipali-
ties of the Lower Parma area have opted for 
similar systems and obtained excellent results. 
Currently the goal is to further improve the 
quality of the separate collection, especially 
the yellow bag, which citizens use for plastic 
and metal collection.
Colorno always dealt with the fly-tipping 
phenomenon. Every month we organize a vo-
lunteer day of collection and cleaning, in the 
hope that our virtuous example can prompt 
people to adopt a more civilised approach 
towards waste. The phenomenon is not signi-
ficant in absolute terms, but is visible. The ad-

ministration has set itself the task of resolving 
these issues and is organizing information 
evenings and attending citizens’ meetings. In 
short, we are sure that communication is a key 
to resolving the problem.
Since the start of the PAYT scheme, we have 
seen a significant decrease in the pro-
duction of waste per capita. Currently we 
are between 50 and 55 kg / year per capita 
of waste sent to disposal.

Pier Luigi Mora
Vice Mayor of Colorno Council (Parma) 

COUNCIL OF COLORNO

Inhabitants Km2 Population Density (inhab./km2)

9.093 48,41 197,83

2006 2014

% separate waste
collection 36,4% 83,2%

waste produced
(Kg/year inhabitant) 522 550

reduction of
non-separate waste 74,1%
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“ 
With the change of administration, 
Parma has seen significant changes 
in its view on waste collection. Ba-

sed on the approved waste management Servi-
ce Agreement with ATO 2 of the Province of 
Parma, written with the technical support of 
ESPER, we decided to extend the household 
collection of waste to the entire municipality 
and to implement a pay-as-you-throw char-
ging scheme afterwards. The PAYT scheme 
was designed by ESPER in a study designed 
to support the city administration and the 
service provider in implementing the pay-as-
you-throw scheme.
The revision of the previous system (street /
home mixed collection) was a key step forward 
in achieving the ambitious quantity and qua-
lity targets we have set and taking up the Zero 
Waste challenge. We have therefore decided to 
make a significant change in the way how we 
collect the waste: the heavy multi-material bin 
(plastic, glass and tins) has been split into two 
different streams according to the guidelines 
for the area’s waste management plan. Plastic 
and cans are now collected door-to-door with 
a single container (yellow), while glass, based 
on the project drawn up by national packa-
ging organization CONAI, is now collected 
with street containers (wheelie bins in the city 
centre with a hole of a suitable size).
All of this has allowed us to increase the quan-
tity and quality of the waste collected and in-

crease revenue paid by CONAI for separated 
waste by 300%. But there are still problems 
of fly-tipping, particularly near kerbside bott-
le banks, which we are trying to solve with 
the introduction of new specific collection 
services. Such mitigation measures enable us 
to provide greater flexibility and convenience 
to those who experience problems meeting 
the collection schedule and service fee. The 
increased revenues from recyclable materials, 
together with the reduction in disposal costs, 
have allowed us to offset the higher collection 
and investment costs with a decrease in costs 
totalling around 500,000 Euro (comparing 
the 2013 and 2014 budgets). When hou-
sehold collection is implemented properly, 
there are higher running costs, but savings in 
the disposal budget help to consolidate the 
new system and allow us to fully implement 
the pay-as-you-throw scheme. 
In fact, we expect a further increase in quali-
ty with the application of PAYT. Fortunately 
the waste management plan and related waste 
service contract had previously stipulated that 
all the residual waste and biowaste containers 
distributed in the Province of Parma were to 
be equipped with RFID transponders. Accor-
dingly this new project does not call for repla-
cement of all existing containers, but only a 
wider distribution of the residual waste bins 
equipped with a UHF transponder, allowing 
us to identify each individual user. We started 

gathering data for the initial period of testing 
in January 2015. The project itself was imple-
mented from July 2015 and by the end of the 
year we will have the first results of the citi-
zens’ response, which will have be important 
for calculating the and will measure the num-
ber of bins emptied per user. After reaching 
70% separate waste collection, we expect to 
reach at least 75-80% by adopting a rewards 
system. This successful tool is already used in 
other cities we are often compared with, such 
as Trento.

Gabriele Folli
Councillor for the Environment, Parma City Council 

CITY OF PARMA

Inhabitants Km2 Population Density (inhab./km2)

191.418 260,60 734,53

2005 2015

% separate waste
collection 30,1% 72%

waste produced
(Kg/year inhabitant) 609 507

reduction of
non-separate waste 65,1%
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“ 
In 2010, the Province of La Spezia 
applied a Provincial Waste Mana-
gement Plan developed in 2003, in 

compliance with the waste act known as the 
“Ronchi decree”. Seven years later, the sepa-
rate waste collection rate was just 27-28% 
and stagnating; the provincial administration 
thus decided to develop an additional tool 
for councils, providing guidelines to facilitate 
the choices involved in organizing collection 
services and urban hygiene. These were aimed 
at reaching the new minimum objectives for 
separate waste collection (65%) set by the 
Legislative Decree 152/2006 and developed 
with the support of ESPER. A cycle of tech-
nical training seminars about new models and 
pay-as-you-throw schemes was organized for 
municipal technicians and administrators.
The provincial administration also appointed 

ESPER to calculate the actual cost of services. 
The two services ESPER provided were ex-
post analyses of the current system, organiza-
tion of the municipal services for the Council, 
and calculating the economic impacts of the 
proposed waste management service.
At the end of 2010, we started off with Ci-
ty-by-City research on municipal services, for 
which we developed a series of proposals for 
improvements and implementing household 
collection service. Their aim was to achieve 
the objectives, as well as calculating the costs 
of implementing these services in each muni-
cipality.
This research provided the “terms of referen-
ce” around which the Province has launched 
a tender worth one million Euro for muni-
cipalities organizing their waste management 
service according to the developed guidelines. 

The tender has been defined to start up the 
new collection system with support for the 
transformation of services in the municipali-
ties, encouraging joint implementation and 
consortiums, in order to ensure it is not just 
implemented in a few locations.
The province was divided into four areas: the 
Gulf region, which includes the provincial 
capital; the Riviera area, which includes the 
Cinque Terre area, Val di Magra and Val di 
Vara. From 2010 onwards each of them has 
seen at least one advanced recycling experien-
ce based on the guidelines. From 2010 until 
today, we have increased the rate of separate 
collection on a provincial level from 26% to 
32%, which is growing constantly thanks to 
the door-to-door service implemented in se-
veral new municipalities.

“ 
In following the directions supplied 
by the guidelines, and with the 
technical support gleaned by our 

technicians on training courses organized by 
ESPER on behalf of the Province of La Spe-
zia, since 15th of April 2012 we have radically 
reorganized the separate waste collection sy-
stem. This was carried out in order to make 
it more efficient for separate waste collection 
(with savings of disposal costs and adaptation 
to national regulations) and to bring the ser-
ve closer to the citizens. In this way, separate 
waste collection has been implemented in the 
centre and on the outskirts of the village. On 
April 14th 2013, the service was extended to 

the valley villages, thus covering the entire 
municipality.
We have conducted various awareness-raising 
campaigns about how to separate waste throu-
gh numerous random analyses of the mixed 
waste bags and, in the case of non-compliance 
(recyclable materials inside), the user is iden-
tified and informed of mistakes made. Howe-
ver, we have not imposed any fines for misuse 
of the system as yet. In short, it is a "soft" 
approach to resolving the problem, with an 
effort to educate citizens and a firm belief in 
the willingness of citizens to adapt to the rules 
to ensure the service functions properly.
The results were almost immediately in excess 

of 70% separate collection in 2014, and we 
also managed to demonstrate to other muni-
cipalities in the province that the transition to 
the new household collection system does not 
necessary include any increase in costs, a fact 
which was claimed by many alleged experts 
from the industry. Instead it resulted in savin-
gs we intend to increase further once we have 
completed the process of optimizing services 
and introduced a pay-as-you-throw scheme 
with the new project awarded to ESPER with 
the aim of reaching the "Zero Waste " objecti-
ve set for 2020.

Paolo Falco
Head of the Waste Department for the Province of La Spezia

Gino Lapucci
Councillor for the Environment for Levanto Council 
(the Cinque Terre park)

COUNCIL OF LEVANTO, CINQUE TERRE NATIONAL PARK (SP)

Inhabitants Km2 Population Density (inhab./km2)

6.112 36,81 166,04

2010 2014

% separate waste
collection 31,8% 70,26%

waste produced
(Kg/year inhabitant) 780 630

reduction of
non-separate waste 64,8%

Note: Levanto Council was one of the first to activate household waste collection. 
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“ 
In 2006, Mr. Baccelli was sworn in 
as the president of the Provincial 
authorities, and I started working 

as head of Environmental department on the 
project of implementing a highly advanced 
Provincial Plan. This aimed to prioritize col-
lection methods that would allow the "pollu-
ter pays" principle to be applied. The Province 
of Lucca was also among the first in Italy to 
promote waste reduction policies in a decisive 
manner. On May 11 2007, 27 municipalities 
of the Province signed the "Memorandum on 
waste reduction" and a Permanent Technical 
Board for reducing waste in the local area was 
established.
With the technical support of ESPER we 
prepared a provincial funding tender for pro-
moting and raising awareness of the most ad-
vanced and virtuous models for reducing and 
managing municipal waste. In doing so, we 
stipulated the "preparation of the transition 
from the fixed charge towards pay-as-you-
throw charging schemes” as one of the priori-
ties. We have approved funding for eleven do-
or-to-door separate waste collection schemes; 
the municipalities of Altopascio, Capannori, 
Castelnuovo Garfagnana, Lucca, Massarosa, 
Pietrasanta, Porcari, Seravezza, Viareggio and 
Villa Basilica, while the municipality of Mon-

tecarlo was funded to implement a mixed wa-
ste collection system (door-to-door and street 
containers). In 2007, the Province of Lucca 
invested 800,000 Euro in the Garfagnana 
project, in two instalments of € 500,000 first 
and € 300,000 later. With the funding awar-
ded and the commitment local people dedica-
ted to the collection system, it was possible to 
proceed with the closure of two incinerators, 
against which residents’ committees had long 
been active. This demonstrated that with a 
conscious approach to reduce waste, separate 
waste and recycle it, benefits can be seen for 
citizens and environment alike. 
In 2008, experts from ESPER carried out 
a detailed analysis of all the results of the 
projects financed by the province. The analy-
ses covered the quantitative results achieved 
(including the use of data from waste mor-
phology analyses to verify impurities in the 
recovered fractions) and qualitative results 
of the service, and user satisfaction with the 
service. ESPER analysed the methods already 
adopted by the system in order to find ways 
of optimizing the services and facilitating the 
application of the pay-as-you-throw system. 
Thanks to this work, waste collection systems 
were optimized and reformulated to gradual-
ly extend the household collection system to 

other areas in the Province of Lucca. 
The Municipality of Capannori completed 
the extension of the door-to-door service 
in 2008, achieving 75% separate waste col-
lection. This encouraged other municipalities 
in the province to continue on this path we 
had started, which was not without its ob-
stacles. Resistance was encountered among 
several local service providers who did not 
want to radically change the street collection 
model, which at the time was almost the only 
system used in Tuscany. ESPER, mostly than-
ks to the skill and expertise of Raphael Rossi, 
also conducted work to assess and optimize 
communication measures used in the various 
municipalities. The contribution of ESPER’s 
engineers proved crucial; so much so that in 
2010 it was awarded a new contract to pro-
vide technical support in further optimizing 
the separate collection projects and pay-as-
you-throw, as well as prevention and reuse 
activities which are the new challenge local 
authorities in the Province of Lucca are cur-
rently facing.

Maura Cavallaro
Current President of the Province of Lucca and Councillor for the Environment for the Province 
from 2006 to 2014

Inhabitants Km2 Population Density (inhab./km2)

394.318 1.773,22 222,36

2008 2014

% separate waste
collection 38,9% 52,5%

waste produced
(Kg/year inhabitant) 772 644

reduction of
non-separate waste 35,2%
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“ 
Capannori was initially at the 
cutting edge of separate waste col-
lection in Tuscany, and later also at 

a national level. In 2005 Capannori was the 
first municipality to implement "door-to-do-
or” separate waste collection in Tuscany. The 
transformation was successful and, within a 
few years, it caught on in many municipalities 
in Tuscany.
In 2007, Capannori was the first municipality 
in Italy to adopt the Zero Waste strategy. At 
that time, we set out the stages involved in this 
course of action. They included implemen-
ting door-to-door separate waste collection 
throughout the whole municipality and then 
applying economic incentives for citizens to 
motivate them to eliminate waste and adopt 
waste reduction policies.
Accordingly we started planning for the 
pay-as-you-throw system as part of a major 
EU project on environmental sustainability 
actions. For this important transformation, 
we were concerned about changing from tra-
ditional collection of residual waste with pla-
stic bags to bins equipped with transponders, 

as was the case in similar experiences adopted 
in Italy. This was what prompted us to work 
with ESPER, which carried out research on 
the most advanced PAYT cases in Italy and 
Europe, and proposed a national pilot project 
to use disposable RFID tags for identifying 
and tracing the bags. This system allowed fa-
milies to keep using collection bags, a system 
that had already been accepted. The service 
provider staff did not need to change or slow 
down working operations. The company was 
able to register the bags collected, allowing it 
to generate new bills on a “pay-as-you-throw” 
basis.
From 1st of January 2013 the system beca-
me effective in the whole municipality, with 
results that exceeded 80% separate waste col-
lection. When citizens learned that less resi-
dual waste translated into savings, the number 
of mistakes made decreased and the importan-
ce of waste separation at home combined with 
careful buying habits. In fact this has allowed 
us to activate mechanisms whereby less waste 
produced means less money citizens need to 
pay, a fair mechanism which is also adopted 

for billing other utilities such as electricity, gas 
and water. When they are shopping, residents 
opt for products that have no packaging or as 
little as possible. This also affects the choices 
made by manufacturers, reducing the envi-
ronmental impact of their packaging.

Alessio Ciacci
Councillor for the Environment for Capannori Council – 2007/2013
Chairma of Asm Rieti and Chairman of Acsel SpA

COUNCIL OF CAPANNORI

Inhabitants Km2 Population Density (inhab./km2)

46.503 156 298,2

* with door-to-door service operating in full  ** with PAYT running in full

2004 2011* 2013**

% separate waste
collection 37% 70% 85%

waste produced
(Kg/year inhabitant) 699 529 463

reduction of
non-separate waste 63,7% 84,1%
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“ 
Capannori is a virtuous municipa-
lity, honoured repeatedly thanks to 
the environmental policies it pur-

sues and the results obtained through them. 
The administration I represent has already 
inherited a virtuous situation, and has made 
a commitment to make it even more virtuous.
The application of the pay-as-you-throw sche-
me and transition from heavy multi-material 
collection (glass, plastic and cans) to lightwei-
ght (plastic and cans only) and single bin for 
glass introduced in Capannori resulted from 
support provided by ESPER, who the mu-
nicipal authorities involved with a specific 
task to further optimize the waste collection 
service. The recommended changes enabled 
high quality results and very high quantita-
tive results (85% separate collection) to be 
achieved. They also gave us an incentive to 
continue on this journey. We have therefore 
decided to further promote positive aspects: 
in addition to opening the new Reuse centre, 
we also opened the new Coselli Eco centre, 
which represents our administration’s decision 
to focus not only on separate collection but 
also to pursue waste reduction strategies with 
a number of activities (e.g. Zero Waste) im-

plemented with the support of the Zero Waste 
research centre  of Capannori, led by Rossano 
Ercolini, winner of the Goldman Environ-
mental Prize. 
The Research Centre will be further boosted 
to provide us, our public service provider 
ASCIT and all the municipalities commit-
ted to the Zero Waste strategy the results of 
new and innovative research in the field and 
a useful laboratory for achieving increasingly 
ambitious objectives and advanced. The most 
recent challenge we have embarked upon, 
with the support of the Zero Waste Research 
Centre, is the creation of the Provincial Circu-
lar Economy District, where waste becomes a 
raw material for new products. This combines 
the best practices of citizens in the province 
of Lucca (of which I am currently president) 
with those of its paper manufacturers.
However, our commitment does not stop at 
the borders of the Municipality of Capannori 
and the Province of Lucca. We have worked 
together on drafting the objectives on an 
interprovincial level, including fundamental 
elements: first of all, at least 80 percent of 
the municipalities of Tuscany have to reach 
a separate collection rate of 70 percent and 

we included an obligation in the new public 
tender for appointing the service provider to 
implement a pay-as-you-throw system in all 
the municipalities concerned.

Luca Menesini
Mayor of Capannori municipality, 
President of the Province of Lucca

28



Province of ROMA

29



10 VIRTUOUS JOURNEYS

“ 
In November 2006, I was put in 
charge of the "Waste Management 
Service" sector in the Department 

of the Environment of the Province of Rome. 
My first task was to implement Council Re-
solution no.1645 / 48, addressing how mu-
nicipal waste is managed and door-to-door 
waste collection, whilst providing substantial 
funding to municipalities that had decided 
to move from kerbside collection (street bins 
and bottle banks) which yielded poor results, 
to the new collection system which instead 
was giving very positive separate collection 
rates in a number of Italian cities. The muni-
cipalities that have joined the call for propo-
sals have received assistance from the Province 
for the preparation of projects, organization, 
activation and the implementation of separate 
collection activities. The goal was to promote 
an integrated waste management system desi-
gned to reverse the constant increase in waste 
production, gradually reduce the amounts of 
residual waste sent for disposal and develop 
the door-to-door service in all the municipali-
ties of the province.
With the support of ESPER, an approach for 
funding the extra costs borne by the munici-
palities in the province was developed (with 
the only exception of the City of Rome which 
obtains direct funding from the Region). The 

funding had the objective of moving muni-
cipalities from a street collection service to 
“door-to-door” by introducing a mechanism 
whereby a part of the grant paid was linked to 
the actual achievement of the expected results. 
The mechanism set up to motivate the admi-
nistrations involved was crucial for achieving 
the good results we were aiming for. 
The mechanism was designed in such a way 
that the Province of Rome provided funding 
in single payments, and only for the first year, 
for the cost of investment, design, territorial 
research and communication costs to muni-
cipalities that shifted to door-to-door separate 
waste collection. Regarding the communica-
tion campaign, an element deemed vital for 
getting door-to-door collection underway, it 
was decided to prepare a standardized cam-
paign for all the municipalities in order to 
optimize costs.
ESPER dedicated a team of highly qualified 
professionals to this project, who worked 
closely with our offices and supported the 
municipalities during every stage of research 
and preparation for the final payment of the 
grant. Results were not long in coming and 
by the end of 2010 many municipalities in 
the province, including larger councils, had 
already notched up over 70% separate waste 
collection.

Today, the door-to-door separate waste col-
lection of municipal waste involves almost 
all of the Province of Rome (from January 
1, 2015 Metropolitan City of Rome) and 
soon will cover the entire population of the 
province, demonstrating the effectiveness and 
flexibility of a waste collection system that can 
be adapted to suit both large cities and small 
mountain towns.

Claudio Vesselli
General Manager of the Councillor’s Office for the Environment of the 
Province of Rome, from 2005 to June 2013

30



10 VIRTUOUS JOURNEYS

“ 
The situation regarding waste col-
lection before the implementation 
of the new project was very poor: 

there was a 100% street collection system, 
with bins provided for separate collection. 
Basically we were not sorting our waste. To 
give an idea of the numbers, Tolfa had a 4% 
of separate waste collection rate.
The need for change was evident and was 
brought about due to different factors. The 
first factor was a different attitude towards 
waste, and the current administration’s opi-
nion was that waste must be managed pro-
perly, and that recycling must be guaranteed 
and facilitated. By following this approach 
and recycling the materials, we managed to 
save virgin material resources, both in terms 
of energy and in terms of raw materials. 
The second factor was the economic aspect: 
by reducing the amount of separated waste, 
we cut costs considerably. Recyclables of good 
quality are sold through the consortium sy-
stem and generate income. In any case, the 
new system changes the amount of mixed 
waste and consequently the disposal costs. 
The case of Tolfa also goes against allegations 
that door-to-door costs more in labour: we are 
providing the service with the same number 
of staff as before.

With the technical assistance of ESPER, in 
May 2015 we upgraded to a full door-to-door 
collection system, so we can manage the waste 
from the beginning of its life until delivery to 
recycling facilities. We have also held a tender 
which allows us to send collected waste direct-
ly to the facility. In practice, the waste doesn’t 
even stop within our municipality.
The switch to household collection has yielded 
results that satisfy us: we are already close to 
80% separate collection, with peaks that even 
exceed this percentage, and a huge reduction 
in unsorted waste sent for disposal. This has 
allowed us to activate new supplementary ser-
vices: from the collection of bulky waste and 
sanitary products (diapers and incontinence 
pads) to construction materials. We also have 
to consider that during the summer we orga-
nize events that attract many visitors in which 
it is difficult to separate waste effectively: in 
the end we believe we have achieved excellent 
results.
When the door-to-door collection system is 
fully accepted by citizens, we plan to switch 
to pay-as-you-throw service. The collection 
system is already prepared for the transition: 
the bins distributed to citizens are already 
equipped with RFID transponders, allowing 
us to recognize all the users and the number 

of times they put out their bins. This allows us 
to charge citizens to pay as much as the service 
has actually been used, in a way that reflects 
their waste production. Realistically, we will 
be able to activate the pay-as-you-throw sche-
me in the second semester of 2016.

Luigi Landi
Mayor of Tolfa Council 

COUNCIL OF TOLFA

Inhabitants Km2 Population Density (inhab./km2)

5.169 168,27 30,72

* figures achieved in July 2015.

2013 2015*

% separate waste
collection 4% 70%

waste produced
(Kg/year inhabitant) 445,5 395,6

reduction of
non-separate waste 72,8%
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“ 
The town of Ariccia started "do-
or-to-door" separate collection 
throughout the municipality in 

2010, reaching satisfactory results in a short 
period of around 62% separately collected 
waste. The separate collection was implemen-
ted with a public procedure contract which 
expired in 2014. The imminent expiry of the 
contract was an opportunity for the city admi-
nistration to start working with ESPER.
The Administration asked ESPER to deve-
lop the plan to reorganize the door-to-door 
system with the application of pay-as-you-
throw system to reach the level of separate 
collection required by national laws. This was 
slightly above the level we had reached, whi-
ch had been stagnating since the beginning 
of the project. The proposed reorganization 
of the MSW collection service, with the in-
troduction of accurate pricing, represents a 
significant change compared to the previous 
system, for both citizens and the service ope-
rators.
In May 2015, after the new public tendering 

procedure, we chose a new service provider 
who has to operate under the new terms of 
reference drawn up by ESPER. 
The pilot phase got underway in October 
2015 in order to test the new charging system 
which is based on the number of times the 
waste bin, equipped with RFID transponders, 
is emptied. The pilot project had to identify 
and set the measures and parameters of the 
pay-as-you-throw scheme which was fully im-
plemented in January 2016, with immediate 
effects on the citizens’ bills, and the price for 
every user will be separately tailored according 
to their needs and performance. 
The goals of the administration are ambitious. 
We want to reach 70% separate collection 
by the end of 2016 and gradually increase 
it until we reach 80% in the future. Ariccia 
began a journey that will not only revolu-
tionize the waste collection system, but also 
behavior and lifestyle, creating a new culture 
based on responsibility and informed parti-
cipation. This new culture will be cultivated 
by the Administration's renewed partnership 

with ESPER, to whom the execution of the 
Service Contract Management was entrusted, 
to consolidate the results already achieved and 
achieve new results. We will never forget that 
"we have not inherited our planet from our 
ancestors; we have borrowed it from our chil-
dren ".

Fabrizio Prof ico
Councillor for the Environment, Council of Ariccia

COUNCIL OF ARICCIA

Inhabitants Km2 Population Density (inhab./km2)

19.509 18,36 1062,6

* figures achieved in October 2015.

2013 2015*

% separate waste
collection 60,8% 65,4%

waste produced
(Kg/year inhabitant) 454,8 417,9

reduction of
non-separate waste 18,9%
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* The figures only refer to districts in which door-to-door got underway in 2007 in the Veltroni administration: Colli 
Aniene, Decima and Massimina.

“ 
The city of Rome had chosen to 
implement separate collection of 
waste using street bins which, espe-

cially for the dry recyclable materials, gave 
poor results. With funding from the region, 
in 2006 we started door-to-door separate col-
lection for the first time in three city districts: 
Colli Aniene, Decima and Massimina. For 
the implementation of this project we chose 
to appoint ESPER, which placed several qua-
lified experts at our disposal and, most im-
portantly, a group dedicated to achieving the 
planned results.
I have to emphasize that it was complicated 
in the beginning as the municipal company 
did not believe in our objectives: AMA thou-
ght that separate waste collection objectives 
are not essential and that door-to-door col-
lection was not possible in the city of Rome. 
This was a fundamental reason for ensuring 
absolute precision in drafting the project, and 
it was important to run pilot projects which, 
in the end proved that the main objectives 
were feasible, and that it was possible to in-
troduce and manage advanced door-to-door 

collection system even in the City of Rome.
It was important to prepare a comprehensive 
communications project, in order to explain 
to citizens what would happen and how it 
would happen, also taking into account the 
responsibility for monitoring the results. I 
myself participated in numerous meetings 
with the citizens, through which we identi-
fied the specific issues, addressing them with 
small changes, for example, specifically regar-
ding the sets of waste bins inside apartment 
buildings. Territorial and demographic rese-
arch and a direct relationship with the citizens 
yielded good results in the end, both in the 
quantity and quality of the material collected. 
And I must say that, particularly from the 
point of view of quality, we did not expect 
this kind of result.
In just a few months, between 2006 and 
2007, with the activation of the door-to-door 
separate collection pilot project in 3 distri-
cts, separate collection rose from 12.3% to 
66.6%. Those figures were excellent and also 
highly significant. The starting point was a 
disastrous situation and in just a few months 

we proved that the behaviour of citizens can 
be changed. In the end, when we monitored 
citizen satisfaction with a survey in one of the 
most organized districts, which was cleaner 
than before and with more parking places due 
to the removal of street bins, the level of sati-
sfaction was higher than 80%, meaning that 
citizens would never return to the old system. 
This was an important fact I personally like to 
underline. I will always remember this expe-
rience as it was a battle to debunk one myth; 
that in Rome it is not possible to do anything. 
It was not true, and we proved it.

Dario Esposito
Councillor for the Environment of Rome City Council 
2001/2008

CITY OF ROMA

Inhabitants Km2 Population Density (inhab./km2)

2.864.047 1.287,36 2.224,74

2006 2007

% separate waste
collection 12,3% 66,6%

waste produced
(Kg/year inhabitant) 555 * 432 *

reduction of
non-separate waste 70,4%*
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“ 
In 2008, with the technical support 
of ESPER, we prepared another 
pilot project which was gradually 

broadened to include a large part of the city, 
but was delayed by many years due to past 
political decisions, mostly on the part of the 
city company, AMA. These situations were fi-
nally resolved and currently we are in the pro-
cess of implementing the project. Currently, 
thanks to the 2008pilot project, approxima-
tely 800,000 citizens in Rome are serviced 
with door-to-door separate collection.
I arrived in the city administration to fill 
the post of Environment Councillor at a 
time when 5 districts were just starting out. 
In 2012 the famous “Pact for Rome” was 
signed: Ministry of Environment, the Re-
gion, Province and City of Rome accepted 
a ruling forcing the City to reach separate 
collection rates set by national law, and fixed 
a path with milestones which predicted 10% 
of separate collection annual increase. The 
Alemano administration set AMA and the 
national packaging consortium CONAI the 
task of preparing a plan for extending the 
project in 5 other districts in the entire City 
of Rome, identifying the districts where the 
door-to-door would be implemented and 

ones where the street containers would re-
main in place.
When I arrived, we were already in the initial 
stage of the planned implementation phase in 
the first 5 districts. My first task was to verify 
the feasibility of the plan, which I evaluated 
as feasible but with various weak areas related 
to the design of a household / street mixed 
service, as well as poor information and com-
munication with citizens. I decided to adopt 
the plan in any case: a stop & go situation 
would become another delay that the City 
could not afford.
The first 5 districts had approximately 
900,000 citizens, out of which approximately 
half were serviced with door-to-door separate 
collection. In December 2013, mostly due to 
the results of citizens serviced by door-to-do-
or separate collection which were surpassing 
50%, we arrived at 37.5% which was a total 
of 7% in increase. In 2014 we started with 
5 districts other where we managed to or-
ganize the information campaign starting 6 
months in advance. At the end of the 2014, 
with 1.8 million users in the project (out of 
which 700,000 with door-to-door) we re-
ached 43%. Those parts of the city where 
door-to-door was implemented reached the 

60%. Due to the inclusion of a third set of 
districts in 2015, by the end of the year we 
will reach 50% in the city.
The districts where we started (Massimina, 
Colli Aniene and Decima) still have excel-
lent results. These were districts where we 
conducted the most painstaking cultural 
and information work of all. That approach 
set a cultural standard for the citizens, who 
continued to separate their waste very well, 
providing help and inspiration for the other 
citizens of Rome.

Estella Marino
Councillor for the Environment of Rome City Council 
2013/2015
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“ 
I came to Naples in 2008 when the 
refuse crisis had already reached 
boiling point. That picture travelled 

all over the world via the media. It was a very 
disruptive situation. A crisis was generated 
due to the closure of landfill sites, and the ina-
bility to transfer waste anywhere. The disposal 
system was halted, and at that point that me-
ant the waste was piling up in the streets.
In order to achieve the best results in the 
shortest possible time, we chose ESPER as 
our technical partner, as they had previously 
provided successful support to the munici-
pal company AMA Roma in designing and 
implementing the door-to-door service in a 
number of neighbourhoods in Rome.
The attempt to start advanced door-to-door 
collection in four districts, in a district like 
Colli Aminei just three months after starting 
work with ESPER seemed like madness. In 
those conditions, in a city awash with wa-
ste, saying we would introduce door-to-door 
collection seemed unreal. However, it was a 
project that would prove important in many 
ways. First of all, it proved that another way 

besides incinerators and landfills was possible. 
Secondly, it has shown that even in a situation 
of extreme emergency, the commitment of ci-
tizens, the political will of administrators and 
the skill of technicians, experts and professio-
nals can generate solutions. Finally, the resul-
ts of the Colli Aminei project allowed us to 
extend door-to-door services to other districts 
and areas of Naples, setting a standard for 
systems that looked towards the future. But 
I also remember the fierce, pointless attacks 
in those days by regional councillor Walter 
Ganapini with absurd fault-finding targeted 
at Naples City Council, which the regional 
authorities were trying to blame for the refuse 
emergency in the Campania region.
Within a few weeks we reached 78% separate 
collection, with high quality results and an 
average in the districts where the service was 
introduced of 70% in a three-years period. 
With these figures we must also consider that 
part of the waste produced in those districts 
ended up in the bins of other districts. In the 
end, however, the percentage achieved has 
avoided the need for new landfills and new 

incinerators, and convinces us we took the 
right path. If today the municipal company 
ASIA implements door-to-door collection in 
the Quartieri Spagnoli area, it means that the 
experience of Colli Aminei has settled down 
and given the city the opportunity to grow 
and further improve.

Daniele Fortini
Current M.D. of AMA Roma and M.D. of Asia Napoli 
from 2008 to 2013

Inhabitants Km2 Population Density (inhab./km2)

976.302 117,27 8325,25

CITY OF NAPOLI

* Figures only for Colli Amiene, where experimental door-to-door collection had started.
** Figures for all districts where door-to-door collection started.

2007 2008 2011

% separate waste
collection 12,7% 78%* 70%**

waste produced
(Kg/year inhabitant) 611 577* 540*

reduction of
non-separate waste 76,2%* 69,6%
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“ 
Although it has not yet reached 
optimal conditions, the days of the 
"waste crisis" in Naples are gone. 

Previous administrations and colleagues who 
have preceded me have done a great job, ma-
king my task of continuing the developments 
easier.
After the first excellent results obtained throu-
gh the pilot project in the Colli Aminei di-
strict back in 2008 (which was designed by 
ESPER), the course was plotted for a do-
or-to-door waste collection service. And we 
felt absolutely confident about our decision.
From the 2nd of November, 109 old street 
bins were removed from the streets and squa-
res of the historical centre of Naples, Europe’s 
largest, which is also covered by UNESCO 
status. It symbolized the beginning of the 

door-to-door separate waste collection. The 
project involved 30,000 citizens (13,000 fa-
milies) and approximately 2,000 businesses. 
The distribution of waste collection bins for 
households and business users was carried 
out between 5th and 28th of October and in 
order to instruct the citizens about the waste 
collection modalities, from 7th to 28th of 
October information points were installed 
in Piazza S. Domenico Maggiore and Piaz-
za Gerolomini. Household waste collection 
is organized in 5 waste types: paper, plastics 
and metals, glass, residual waste and biowa-
ste which is collected from citizens 3 times a 
week by ASIA, and every day of the week for 
commercial users due to the sizeable number 
of restaurants in the city centre. 
Implementing door-to-door collection in the 

city centre was a battle that scared everyone, 
but the service provider put enormous effort 
into the project along with considerable tech-
nical support. The first results gave us confir-
mation that we were right. We reached 75% 
separate waste collection in just a few weeks. 
This was ultimate confirmation of the willin-
gness of users to work with the city admini-
stration in order to keep our splendid city 
beautiful.

Raf faele Del Giudice
Deputy Mayor, Naples City Council
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“ 
In 2009, the new council admini-
stration, immediately after taking 
over the running of the municipa-

lity, terminated the street waste collection sy-
stem using bins located in public places. 
Whilst the previous waste management sy-
stem adopted in 2004 included door-to-door 
collection of some waste types including pa-
per, plastics and biowaste, it was soon disco-
vered that the system was, to put it mildly, a 
failure. It never reached results higher than 
5-6% of separate collection. It was a system 
that had a negative effect on urban decorum, 
where waste was left all around the bins.
With the waste management contract due to 
expire, the municipal administration stood up 
to the resistance posed, and set out to devise 
a new and innovative system which would al-
low  the municipality to reach the goals set in 
the national and regional legislation. The ad-
ministration appointed ESPER for technical 
support to the municipal offices in designing 
the new service, new rules and public procu-
rement documents. 
This work conducted by ESPER was preceded 

by careful monitoring of the various districts 
by the Councillor’s Office and field offices, in 
order to acquire the information needed to 
implement the project to best effect. ESPER 
received information from the council and 
produced its first studies on 3 November 
2011. The study suggested door-to-door sepa-
rate collection throughout the entire Cassano 
delle Murge area.
After long and complicated public procure-
ment processes, a new service commenced in 
May 2013 registered a 15% result in its first 
month, a result never reached before.
In following months, after extending the 
service in whole territories, the results were 
skyrocketing above 65% separate waste col-
lection. This new waste collection model, so 
eagerly awaited by the administration, thanks 
to ESPER, has shown a considerable change 
in citizens’ behaviour, giving the city the pride 
and urban decorum this tourist destination 
deserves, with the positive consequence of 
increasing recycling rates and decreasing the 
amounts of waste produced.
To conclude, I think I can confirm that our 

outright success has been achieved with 
the equal effort of the local administration, 
ESPER, the service provider and citizens who 
now, just a short time after the initial diffi-
culties, truly appreciate the new collection 
system.

Carmelo Briano
Councillor for the Environment of the Council of Cassano delle Murge 
2009-2015

Inhabitants Km2 Population Density (inhab./km2)

14.679 90,2 162,74

COUNCIL OF CASSANO DELLE MURGE

* figures for March 2015.

2009 2015

% separate waste
collection 6% 67%*

waste produced
(Kg/year inhabitant) 566 440

reduction of
non-separate waste 72,5%
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“ 
I became councillor in April 2015. 
The administration to which I be-
long decided to make a change and 

we made some improvements to the waste 
collection service. 
The town of Cassano delle Murge is intere-
sting because of its structure: it has an urban 
centre and a series of walled villages. So the 
old waste collection service was organized 
into two methods: door-to-door in the city 
centre, and proximity collection for the vil-
lages. However, the waste collection service 
for the villages sees major fluctuations: during 
summer months it handles up to 8-10,000 
users, but during the rest of the year it servi-
ces just 2,000 users. Because of this, the waste 
collection service for the villages never really 
took off.
The Council realised that the 60% separate 
waste collection rate could be improved on a 
municipal level: if the city centre was alrea-
dy doing its utmost, in the villages there was 
room for improvement. This is an area where 
tourists converge, as well as owners of second 

homes from adjacent area that are not used 
to separating their waste. The only way to 
improve the separate waste collection was to 
extend the door-to-door method throughout 
the city. We therefore placed ESPER in char-
ge of the Executive Contract Management 
(DEC), not least to assess the willingness of 
the waste collection company to change the 
waste collection procedures mid-contract. 
And I must admit we are very grateful to 
both - ESPER and the company itself- for 
how they met our needs. In the last week 
of July we switched over to an experimental 
door-to-door waste collection service in the 
villages, too. And I must say that the results 
have gone beyond what I expected: in August 
we recorded a 15% increase on the previous 
year, or about 100 fewer tons of un-separated 
waste. The same number of tons we found in 
the separated waste, which also goes to pro-
ve that fly-tipping has only been a marginal 
problem, thanks to containment measures we 
adopted, from camera traps to police surveil-
lance in the area. 

At present, the average separate waste col-
lection figure is 65%.
We must give credit to ESPER for going abo-
ve and beyond the tasks of the DEC. They 
have actively helped identify and solve critical 
areas of the service. The administration, con-
tractor and DEC have always worked together 
and moved together, making themselves avai-
lable to go beyond each of their tasks.

Michele Maiullaro
Councillor for the Environment of the City of Cassano delle Murge
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“ 
We contacted ESPER back in 2005 
for drafting a project related to a 
domestic collection service. In 2006 

work halted when I resigned over problems 
related to the Regional Waste Plan. I retur-
ned to the administration in 2007 and from 
that moment contacts with ESPER resumed. 
These contacts were formalized the following 
year with a mandate to prepare a detailed 
plan and tender documents, and in 2009 the 
call for tenders was launched. When I beca-
me Councillor, we had a separate waste col-
lection rate of 6%, with kerbside collection. 
I introduced doorstep collection of paper and 
plastic and in the old part of the city, wheelie 
bins were removed.  Considerable work was 
done to promote awareness of separate waste 
collection, which also involved schools. In Fe-
bruary 2009 we reached 16% separate waste 
collection, although we still had a large area 
of the City which was using wheelie bins. The 
dossier was drafted under those conditions, as 

result of real "battles" within the ATO (the 
local waste authority) because the legislation 
still required all the municipalities of the Ter-
ritory to hold a single call for tenders. Neither 
the ATO, neither the Provincial or regional 
authorities, allowed us to move independent-
ly. There were protests, warnings, complaints 
which I described in a book I wrote in 2010 
entitled "Last one out, close the landfill." The 
ATO had meanwhile declared its own call for 
tenders, which asked the companies themsel-
ves to plan the service, but the procedure was 
fortunately halted following objections raised 
by ourselves and Confindustria, because other 
municipalities were beginning to realise that 
the superficial approach being followed was 
not acceptable (such as applying the same 
services for municipalities in touristy and 
agricultural areas). So we proceeded with the 
consent of the entire City Council. The call 
for tenders was held in February 2010, but 
was the subject of many appeals, all of which 

were overturned by the regional administrati-
ve court. My time as an administrator came 
to a close then. Thanks to our determination 
we were forerunners for many municipalities 
in Puglia and especially in the Province of 
Bari, which has used our specifications as an 
example to design an innovative and efficient 
domestic waste collection service.

Pietro Santamaria
Councillor for the Environment, Mola di Bari 
2005-2010

Inhabitants Km2 Population Density (inhab./km2)

25.901 50,94 508,46

COUNCIL OF MOLA DI BARI

2009 2013

% separate waste
collection 16% 68,5%

waste produced
(Kg/year inhabitant) 578 384

reduction of
non-separate waste 75,1%
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“ 
For four years now, Mola di Bari 
has been adopting a door-to-door 
collection approach. The inten-

tion of the newly-seated administration is to 
eventually move to proper application of the 
PAYT method, a solution already stated in the 
call for tenders drawn up in 2008 by ESPER, 
which was never implemented owing to a se-
ries of delays and difficulties. It is our sincere 
intention to continue in this direction, and 
the waste collection manager has now assured 
us of its full cooperation and rapid activation. 
Accordingly we are finally implementing an 
initiative we have long hoped for and one our 
citizens themselves are also in favour of, as 
emerged in the customer survey carried out 
recently by the municipality to collect sugge-
stions. 
We are currently in the process of linking users 
to their waste bins. All bins, including those 
for collecting sorted materials, not just those 
used for unseparated waste, are equipped with 
a transponder. The company is conducting a 
census of the bins, to correct any mismatches 
and ensure it is ready to implement the tech-
nical structure that will form the basis of the 
accurate pricing system. The aim is to start 
organizing non-domestic users immediately, 

and to move onto domestic users in a second 
stage. We want to start with a small number of 
cases (one thousand commercial users out of a 
population of about 26,000 people) in order 
to study the system and the results achieved. 
Our goal is, of course, to bring down the 
amount of unsorted waste which is produ-
ced, for economic reasons and also to tackle 
the environmental issue at hand. This point 
is important for the commercial users: last 
summer we had several cases where recyclable 
materials were placed in the wrong receptacle, 
waste bins abandoned on the street, often in 
dirty and unpleasant smelling conditions. So 
we are working more than ever to control and 
potentially apply fines. We want to solve these 
issues, which are problematic for the decorum 
of the businesses themselves. Mola di Bari is a 
borough which receives considerable numbers 
of tourists, so urban hygiene is even more im-
portant than elsewhere, especially on our wa-
terfront, which is our calling card for tourists. 
ESPER was appointed by the previous admi-
nistration of Mola di Bari with the role of Di-
rector of Execution of the Contract, to verify 
the fairness of the collection service compared 
with the signed contract. But its role does not 
stop there: by placing its experience at the di-

sposal of the Council authorities, it provides 
support beyond the contracted requirements. 
We therefore consider it essential to continue 
working with ESPER in view of the positive 
results achieved.

Niki Bufo
Councillor for the Environment of Mola di Bari, 
from June 2015

“ 
When our new administration 
(centre right) took office in Mola 
di Bari, we found ourselves with a 

highly problematic situation: as Mola di Bari 
is home to the local landfill, it had low levels 
of separate waste collection and a produced 
a huge amount of waste. But we also inhe-
rited the outcome of a call for tenders held 
by the previous centre-left administration to 
start a door-to-door collection service. We did 
not agree with many of the choices made by 
those who came before us, but this was one 
exception which we defended without any 
hesitation. So we triggered a revolution that 
created radical changes in the daily lives of 
our citizens. Hence the need for a change in 
approach, even in the face of strong resistance 
from those who were sceptical, people who 
did not want to "keep their garbage at home". 
We were changing a disastrous situation, but 
one that was extremely convenient for the 
users. We immediately embarked on commu-

nication with schools and community cen-
tres: parishes and neighbourhoods locations. 
We explained the benefits of the new waste 
collection methods. It was a very satisfying 
period. Meanwhile we changed the system 
for applying refuse taxation. The new rule 
states that, contrary to what had previously 
been the case, the full cost of the service was 
to be covered by the new tax. The cost of lan-
dfilling meanwhile continued to grow, going 
from 60 to 125 €/t in the space of two years. 
If we had not significantly cut the amount of 
unsorted waste, we would have subjected the 
population and businesses to huge increases 
in fees. Despite reducing the cost by about 
€ 1,000,000 per year, it was not possible to 
mitigate those increases as much as we wan-
ted. The next step involved shifting to Pay-as-
you-throw (PAYT): all our bins are equipped 
with transponders. We have already received 
regional funding to count how often our 
users empty their bins. We must give credit to 

ESPER for working with passion and absolute 
commitment. Precisely for this reason we gave 
them the additional responsibility of Executi-
ve Direction of the Contract: we did not want 
to appoint someone other than those already 
familiar with the territory, who had designed 
the service and already acquired knowledge 
of the difficulties, solutions and adjustments 
identified in the previous project.

Michele Palazzo
Councillor for the Environment of Mola di Bari, 
from 2010 to 2015
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“ 
We already had a door-to-door 
waste collection service that used 
bags with a single bar code for each 

user and devices for waste collection equip-
ped with bar code readers. At least, we did in 
theory. The results obtained with the previous 
provider were unsatisfactory (we did not get 
beyond 17% of separate waste collection). In 
actual fact though the collection equipment 
was that used for the previous agreement, 
without barcode readers, unlike what was 
written on the contract, and the bags provi-
ded did not have any barcodes. The costs were 
low, but there were uncollected garbage bags 
everywhere, often ripped open by stray dogs. 
All this led us (with the support of Esper for 
the Direction and Execution of the Contract) 
to terminate the contract early owing to se-
rious breaches by the waste collection service 
provider. Before awarding the service to a new 
provider we entrusted ESPER with the task 
of drafting a study to investigate the waste 
collection system’s weaknesses and, later on, 
the task of drawing up a new plan for waste 
collection in the Borough of Policoro.
On February 2 2015, the first service in Basili-
cata to provide a door-to-door PAYT method 
got underway in Policoro. All the bins were 
delivered to about 17,000 inhabitants (in 

the summer months however, these increase 
to over 70,000!) and they are microchipped. 
These transponders will be used to reward vir-
tuous users who separate their waste properly 
later this year.
With the new project, the method using col-
lection bags has been discarded. It is a method 
that was identified as one of the most critical 
points in the previous contract, and instead 
we have changed to rigid bins. All the users 
have been given waste containers (of different 
capacities depending on the types and needs) 
to which transponders have been attached, 
enabling the tub to be linked to a user. These 
make it possible to count the number of times 
users empty their bins each year. New vehicles 
for emptying the bins carry barcode readers to 
identify the containers, and GPS systems for 
geolocation of the vehicle itself. Despite the 
significant tourist numbers, all these measu-
res have allowed us to confirm the expected 
results: in the month of November, we pas-
sed the 70% recycling mark. Even in July and 
August, we notched up excellent results with 
a micro waste collection point that serves the 
beach area.
The facility, which is permanently manned by 
a member of staff, proves essential for visiting 
tourists and is able to absorb the waste produ-

ced by visitors, providing those who cannot 
take advantage of the residential collection 
service with a collection point as well. We also 
divided the tourist residential area into sub-a-
reas. In each of these the same member of staff 
collects waste, creating a personal relationship 
with users, reporting any irregularities, and 
potentially pointing out and correcting im-
proper conduct.

Giovanni Lippo
President of the Council with an environmental mandate

Inhabitants Km2 Population Density (inhab./km2)

17.278 67,3 252,9

COUNCIL OF POLICORO

* figures for November 2015.

2012 2015

% separate waste
collection 17% 70%*

waste produced
(Kg/year inhabitant) 481 375

reduction of
non-separate waste 71,2%
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“ 
In June 2011, our new town coun-
cil took office. As Councillor for the 
Environment I inherited  the outco-

me of a municipal waste management tender 
which had already been banned (and yet to 
be assigned to the only party taking part in 
the selection), along with a traditional kerb-
side separate waste collection service that had 
only enabled a 30% separate waste level to 
be reached, failing to meet the urban quality 
needs of our city. Olbia has plenty of well-k-
nown tourist resorts, such as Porto Rotondo 
and Portisco, and is equipped with facilities 
that make it a major tourist attraction for the 
whole of Sardinia. Starting from the historic 
core of Corso Umberto I, the town expanded 
considerably in all directions with the popu-
lation increase of the ‘70s and ‘80s. In 2012 
we decided to ask ESPER to identify possi-
ble ways of optimizing the waste collection 
service, a kerbside/home collection service 
that involved considerable risk of waste mi-
gration in large areas outside the main town 
where the project had maintained the wheelie 
bins. In addition to this, we asked ESPER to 
redefine the services from the financial stan-
dpoint. Our goal was to combine two objecti-
ves which are usually difficult to reconcile: a 

reduction in the much-feared increase in the 
costs of services with the application of the 
mixed collection model envisaged in the ten-
der, and the optimization and modification of 
the service to enable PAYT to be applied to 
all users for a new and better quality service. 
However it was also necessary to persuade the 
company to which the waste collection servi-
ce had been awarded that these choices were 
positive, as we were renegotiating and not just 
defining new standards of service; these inevi-
tably had to be agreed upon jointly, not impo-
sed on the service provider. Fortunately, after 
initial wariness and resistance to the proposed 
changes, the know-how of ESPER’s specialists 
and the administration’s desire to see it throu-
gh, they managed to come to an agreement. 
The contractor, DeVizia SpA, was convinced 
of the need to accommodate most of the 
change requests drafted by ESPER and the 
results were not long in coming. In 2014 we 
started by applying home separate waste col-
lection in areas outside the main town centre, 
where kerbside collection had been planned, 
and in 2015 we extended the door-to-door 
service to include all the main refuse types in 
the main city centre and villages.
At the moment there are no wheelie bin con-

tainers in the whole of our municipality. In 
apartment blocks with many families service 
bins for common use have not been distribu-
ted, but instead only stackable bins. Thanks 
to innovative systems that combine bins with 
bags, every family can use the service.
Specific UHF chips link the user to that speci-
fic waste container and that chip is also used – 
in the beginning -  to fine those not separating 
their waste properly. When the scheme is up 
and running, it will be used to calculate the 
bill with the PAYT method.
In this way, we can maintain the commitment 
made when we signed up for the "Towards 
Zero Waste" programme and apply the PAYT 
method for each served user. The bins should 
be placed outside homes on appointed days, 
and only when they are over 80% full. Cur-
rently we are steadily over 70% separate waste 
collection, although there are still some pro-
blems related to fly-tipping of waste in some 
areas, for which we have implemented increa-
singly effective monitoring and fines. Educa-
tion initiatives for schools and ecological days 
for citizens have also been held and will be 
staged again in the future.
 

Giovanna Maria Spano
Councillor for the Environment at the Council of Olbia

Inhabitants Km2 Population Density (inhab./km2)

59.035 383,64 153,88

COUNCIL OF OLBIA

* Figures up-to-date on November 2015.

2013 2015*

% separate waste
collection 31,1% 72,94%

waste produced
(Kg/year inhabitant) 1.278,8 580,11

reduction of
non-separate waste 78,86 %
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10
EXAMPLES OF THE MOST 
RECENT SCIENTIFIC AND 

AWARENESS-RAISING 
ACTIVITIES 

developed by ESPER and Associazione Comuni Virtuosi



Int roduc t ion by

Guido Viale
Coordinator of  G.S.A. Igiene urbana 

The Associazione Comuni Virtuosi (Associa-
tion of  Virtuous Councils) has drafted a num-
ber of  studies for all Italian councils to use 
with the technical support of  ESPER. One 
of  the most significant regarded the status 
of  the recycling sector, and the issues to be 
addressed when the Anci-Conai Agreement 
drafted in 2013 was to be renewed. We had 
the honour of  publishing a summary on a 
national preview basis, whilst more recently 
we published a document on employment ne-
eds linked to managing municipal solid waste, 
summaries of  which are provided below, but 
are also available in full at www.comunivirtuo-
si.org or www.esper.it.
To follow are also some of  the most intere-
sting studies drafted by ESPER technicians, 
the result of  its constant commitment to turn 
out scientific and awareness-raising material 
of  a high standard. They were published in 
G.S.A. Ambiente and top-flight Italian and 
European specialist publications.
The technical and scientific partnership 
between G.S.A.- the Environmental Services 
Publication on Urban Hygiene and ESPER 
got underway in 2011, when I became the co-
ordinator of  the social and cultural pullout of  
this quarterly publication. I immediately no-
ted the most dedicated and skilled technical 
experts I had encountered in the course of  
my working life when it came to reducing and 
managing waste with a virtuous approach. 
ESPER’s technicians have always offered 
sound support for distributing information 
about highly advanced and interesting ca-
se-stories, as well as the authoritative analysis 
of  themes that are at the cutting edge of  the 
urban hygiene services sector. One such is the 
reduction of  waste for implementing new te-
chnologies to reuse and recycle, and applying 
a pay-as-you-throw scheme for municipal wa-
ste, as well as the diffusion of  “green tenders” 
in the urban hygiene sector as well. 

Since November 2014, GSA Urban Hygiene 
has also turned out an online magazine whi-
ch allows readers to receive real-time updates 
on topics related to environmental culture, 
understanding best practices and new entries 
in the market place and finding new techno-
logies. It is available at www.gsaigieneurbana.it
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ANCI-CONAI, CAC and fees:
an excerpt from ESPER’s study for Association of  Virtuous Councils (Ass. 

Comuni Virtuosi)
Coordinated by Ezio Orzes (Ass. Comuni Virtuosi)

By the autumn, the Associazione Nazionale 
Comuni Italiani (National Association of 
Italian Councils) will have to redefine the 
terms of the agreements it has with CONAI, 
the consortium which represents all the con-
sortiums of the packaging supply chain. This 
agreement, if radically altered and brought 
into line with European standards in the 

sector, could supply considerable financial 
resources to Councils to finance waste col-
lection services. Italian Councils are currently 
facing enormous financial difficulties: on the 
one hand, constant cuts to State and Regional 
funds are making it increasingly difficult to 
guarantee minimum services for citizens. On 
the other hand, EU and national guidelines 
in the separate waste collection sector rightly 
point to the need to reach minimum objecti-
ves (65%) for intercepting and recycling 
waste materials. These services clearly invol-
ve considerable costs which, if not offset by 
sums that suitably repay the sale of the packa-
ging, risk being passed on solely to the bills of 
families and businesses. The main systems for 
recovering packaging in the various European 
countries are as follows:
•“dual” systems (Austria and Germany) whe-
re the Consortium bringing together the 

packaging producers is directly responsible 
for the collection, which is organised along-
side the work of the Councils;
•“shared” systems (France, Netherlands, Italy, 
Spain, Portugal etc.) where the packaging 
producers are jointly responsible for manage-
ment, along with the local authorities actually 
carrying out the separate waste collection. 
Funds generated by separated waste transla-
te into fees paid to local authorities by the 
recycling consortiums, per tonne of packa-
ging waste provided. In all cases, payment 
of these tariffs is subject to ensuring specific 
technical quality standards are respected, 
which at times are particularly stringent. The 
collection and selection of the materials is fi-
nanced more or less generously in the various 
countries involved in the study, as illustrated 
in the table below.

In general, the fees paid per material can be 
used to draft a league table of the countries, 
according to the average fee paid to local au-
thorities, regardless of the packaging material 
provided. Considering that some states offer 
very high fees for materials that have relati-
vely little overall effect on the total amount 
of packaging supplied, it is also necessary to 

assess the weighted average of the fees which 
also takes the quantities of the different mate-
rials actually provided in the States in question 
into account. To follow is a graph comparing 
the conditions in the various European coun-
tries surveyed both for the arithmetical avera-
ge and the weighted average. They show that 
in Italy, local authorities are paid a maximum 

theoretical fee of 72.41 €/t whilst the average 
sum actually paid in 2011 was only 65.87 €/t, 
making it the lowest outright regardless of the 
comparison method used (namely one third 
of the weighted average of Spain and Portugal 
and less than a third of the average revenue 
and fees paid in France).

The entire document was drafted 
by Attilio Tornavacca (ESPER), 
with the collaboration of Ezio Or-
zes, Gianluca Fioretti (Ass. Comuni 
Virtuosi); Attilio Tornavacca, Chri-
stina Townsend, Francesca Mazzoni 
Sergio Capelli, Giuseppe Miccoli, 
Salvatore Genova and Fabrizio Pie-
montese (ESPER); 2013

Highest "compensation fees" paid to municipalities (in €/t) in 5 MS

PAPER/CARD PLASTIC PACKAG. GLASS STEEL ALUMINIUM PACK.

ITALY 42.42 291.62 35.87 86.77 443.47

FRANCE 179.00 596.00 26.60 62.00 278.00

PORTUGAL 135.70 782.00 47.70 579.70 919.30

SPAIN 118.24 349.45 38.00 253.14 1267.06

NETHERLAND 79.50 470.50  71.80 158.50 950.60
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These very low national fees are an indirect 
consequence of the extremely low contribu-
tion paid by CONAI in Italy, and which in 
2010 was one of the lowest outright. In par-
ticular:
1) For paper packaging, in Italy it was 22 €/t 
(now 6 €/t), the EU average was 70 €/t whilst 
Germany reached 175 €/t, France 163.30 
€/t and Spain 68 €/t but for multi-material 

packaging for drinks, Spain reaches 266 €/t;
2) For glass packaging in Italy it was 15.82 
€/t (now 17.82 €/t), the EU average was 28 
€/t whilst in Germany the value was 74 €/t;
3) For wood packaging, in Italy it was 8 €/t, 
the EU average was 17 €/t;
4) For those in aluminium, in Italy it was 52 
€/t (now 45 €/t), the EU average was 174 €/t;

5) For those in steel, in Italy it was 31 €/t 
(now 26 €/t) and the EU average was 89 €/t;
6) For those in plastic, in Italy it was 160 €/t 
(now 110 €/t), the EU average was 222 €/t 
but the average in the main European coun-
tries was 440 €/t as shown in the table pro-
vided by Corepla, the Italian consortium for 
collecting, recycling and reusing plastics.

In 2007, the average European contribution 
was in fact 126 €/t, four times higher than 
the Italian contribution, at 34 €/t (see next 
graph). Unlike the other European coun-
tries (where the growth in the amounts of 
packaging has naturally led to an increase in 
the contributions paid out), the average cost 

of the Italian contribution paid has further 
decreased from 2010 onwards. At present, 
the contribution paid in Italy is one of the 
lowest in Europe, as CONAI itself states, 
highlighting this figure as an extremely posi-
tive result for CONAI to support the Italian 
packaging industry. What it does not point 

out is that this result was achieved above all 
thanks to recycling from an independent 
source (65% of the total) and the separate 
waste collection services provided chiefly at 
the expense of Italian Councils.
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In the food sector, the cost of packaging ac-
counts for 10-25 % of the sale price, accor-
ding to a recent study conducted by Coldi-
retti, whilst the environmental contribution 
accounts for a very low percentage of the final 
sale price of the products, varying from 0.011 
% and 0.66 %, depending on the type of pro-
duct, as shown in the table. For packaged go-
ods importers, the conditions are even more 
advantageous as they have access to simplified 
procedures and can merely pay CONAI just 
0.07 % of the value of their invoices for pur-
chasing wholesale foods. 
According to a recent study conducted by 
ISPRA (the Italian environmental protection 
and research institute), the difference in the 
levels of contributions paid to councils in 
Europe does not depend on varying levels of 
efficiency in the system, as CONAI mista-
kenly claims. A study conducted on behalf of 
the EU Commission has in fact shown that 
“the real costs of existing recuperation and 
recycling systems in the various countries in-
volved are far more similar than the environ-
mental contributions paid out.” 
More than the specific waste collection costs 
themselves, the difference in the contribu-
tions paid is more the result of other elemen-
ts, such as:
The division amongst costs attributed to the 
system of businesses and costs borne by the 
tax payers in general; in some countries, such 
as Germany and Austria, the costs are bor-
ne entirely by the business system, whilst in 
other countries such as France or Italy, they 
are divided between businesses (through the 
environmental contribution) and the tax 
payer. Where the principle of shared respon-
sibility is in force, the collection costs are only 
partly borne by the consortiums that manage 
the recuperation of packaging; accordingly 
the recuperation and recycling operations are 
partly funded by the tax payer;
The entity of the amount actually collected 
and recycled: where the amounts recuperated 

are lower, the environmental contribution, 
which is in any case paid at 100% of the 
amounts placed in the consumer market, is 
used to recover a lower quota and therefore 
with lower overall costs which make it pos-
sible to minimise the environmental contri-
bution.”
The representatives of ANCI in the course 
of the hearing held on 12 July 2007 stated 
that “it is necessary to take into account that 
the way the environmental contribution is 
calculated has a considerable effect on the 
public waste collection system, and on the 
way recyclables are collected. With the envi-
ronmental charge, this is financed […] it is 
a form of indirect taxation – given that the 
amount is offset against the price applied to 
the end consumer  - which neither the State 
nor the Councils can play any part in.” In ad-
dition, ANCI rightly observed that “In Italy, 
compared with other EU countries, the envi-
ronmental contribution…is self-determined 
by industry, and managed by the Conai-Con-
sortium system, whilst local authorities (its 
recipients) can play no part in the process 
involved in setting the contribution”.
Accordingly the situation analysed thus far 
leads to a lack of resources to be destined to 
councils for covering the costs of the separa-
te waste collection system. Moreover, of the 
hundreds of millions of Euro collected by the 
Conai System each year, just a little over a 
third is passed on to Councils. Accordingly 
these resources often fail to enter municipal 
coffers as they are largely used to pay the 
private platforms that pre-select these waste 
flows.
Taking into account the latest figures for 
2011, it is possible to deduce that the Coun-
cils would have benefited from around 297 
million Euro before pre-selection costs (it 
is estimated that around half is left over to 
Councils once these costs have been paid) 
given the annual total revenue of the Conai 
system, which adds up to 813 million Euro. 

As a result it seems clear that the fees whi-
ch Councils receive only represents a small 
amount of the costs involved in the separate 
collection of packaging. In the rest of Euro-
pe, the contributions paid by businesses are 
in fact much higher, and include a refund 
of the pre-selection costs. Only by bringing 
national contributions into line with those in 
other European countries will it be possible to 
sustain the efficient and sustainable running 
of these services in Italy as well. If we increa-
se recycling rates and a market for secondary 
raw materials is created, major new employ-
ment prospects will open up. It has been 
calculated that an efficient separate waste 
collection system throughout Italy would ge-
nerate at least 200,000 new jobs right across 
the whole country.

Link to download whole study: 
http://comunivirtuosi.org/wp-content/uplo-
ads/2015/04/acv_dossier_anci_conai_30_
giu_013-.pdf 

Links for more information:
The crisis of Italy’s recycling industry – 
GSA Urban Hygiene, April 2013
http://esper.it/docs/Crisiriciclo.pdf 
Reducing packaging
http://esper.it/docs/ridurreimballaggi.pdf 

Unit values of the CONAI environmentla contribution - 2008/2013

MATERIAL
2008 Env. Contr. 2009 Env. Contr. 2010 Env. Contr. 2011 Env. Contr.1 2012 Env. Contr. 2013 Env. Contr.

€/ton €/ton €/ton €/ton €/ton €/ton
STEEL 15.49 15.49 15.49/31 31 31/26 26
ALUMINIUM 25.82 25.82 25.82/52 52 45 45
PAPER 30/22 22 22 22 14/10 10/610

WOOD 4 8 8 8 8 8
PLASTIC 72.30 105/195 195/160 140 120/110 110
GLASS 10.32 10.30 15.82 17.82 17.82 17.82
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The present-day environmental policy of 
the European Union focuses on the imple-
mentation of waste management measures 
that will lead to a resource-efficient Europe. 
In fact, since the loss of valuable resources 
is a constant factor in our economies, the 
demand for raw or rare materials continues 
to increase, with the inevitable consequence 
that such pressure damages and threatens 
the environment. In this context, Europe 
is urging the community to act in order to 
progress towards economies based on reusing 
and recycling high-quality resources whilst 
cutting the demand for raw materials: the 
so-called circular economy.
This study falls within this context, and aims 
to assess positive external factors associated 
with integrated waste management, in par-
ticular analysing the potential for new jobs 
provided by the various phases of MSW 
management. As a result, various calculation 
methods have been tested, and the results led 
to the definition of three assumptions based 
on job potential.
The first hypothesis involves scenarios in whi-
ch constant levels of waste production, on 
a par with the quantities recorded in 2013, 
correspond with incremental values of sepa-
rate waste collection reached throughout the 
country as a whole. The proposed scenarios 
analyse four levels of separate waste collection: 
42.3% (as at 2013 in Italy), 65%, 70% and 
80%. The method involved applying employ-
ment rates, calculated based on the current 
average, to the various separate waste col-
lection rates. These employment rates were 

needed to calculate the employment potential 
in the collection, recycling and manufactu-
ring of secondary materials cycles as well as 
landfill disposal and incineration. The results 
show that 80% separate waste collection can 
potentially create a total of 269,064 jobs in 
Italy, of which 251,008 in collection and the 
manufacturing of secondary materials, 6,216 
in landfill disposal and 11,840 jobs in inci-
neration of MSW (Municipal Solid Waste). 
This calculation clearly shows that the level 
of separate collection, given a constant rate of 
MSW production, corresponds with a direct 
increase in employment positions related to 
the stages of collection, recycling, manufactu-
ring of secondary materials. At the same time, 
activities related to landfill disposal and waste 
incineration decrease.
The second analysis makes a forecast for 
2020. To estimate employment potential, it 
applies conversion coefficients cited in litera-
ture for activities involved in collecting and 
treating waste, and processing collected waste 
into secondary materials, to figures for sepa-
rate waste collection and waste generation in 
2013 and projections for 2020. From the to-
tal number of tonnes of municipal waste ge-
nerated, this analyse estimates 69,110 jobs in 
the sector in 2013 with potential to increase 
those up to 118,088 jobs in 2020. The results 
indicate that from 2013 to 2020, with sepa-
rate collection rates increasing from 42.3% 
up to 82%, the total number of employment 
positions connected to waste collection, tre-
atment and the secondary materials industry 
could be increased by 48,978 jobs. 
Lastly, the third hypothesis focuses initially 
on the collection and transport phase of ur-
ban waste, before analysing post-collection 
activities and transport. By combining these 
two aspects of MSW-related employment, 
the study attained a general overview of the 
jobs generated directly from MSW. Within 

Italy, achieving the goals set by national legi-
slation (65%) would create a total of 126,550 
jobs, and by reaching 80% of separate waste 
collection no less than 156,064 new jobs 
would be generated. This scenario shows that 
promoting virtuous practices to save energy 
and materials through reuse and recycling 
also reduces the “negative employment” lin-
ked to landfilling and incineration, whilst 
increasing potential for “positive” work. 
The research concludes that, adopting an ini-
tial analysis of the context through available 
sources and the estimates subsequently made 
in this study, a socio-economic model which 
promotes virtuous waste management can 
have a considerable effect on economic reco-
very in Italy, not to mention Member States 
in general. Furthermore, the results show that 
achieving the targets for a resource-efficient 
Europe will lead to many positive effects in 
employment terms, and improve the effecti-
veness and quality of separately collected wa-
ste. This will encourage quality supply chains, 
and discourage those with a higher environ-
mental and social impact such as incinerators 
and landfills.
In general, this study highlights the need to 
(i) to develop solid reference data from in-
formation not only based on bibliographical 
sources but also on case studies, (ii) find stan-
dard methods of analysis and data collection 
and (iii) have fixed, common starting point 
parameters in order to outline a precise fra-
mework of references which are reliable, if 
not complete. If analysed in greater detail, 
this information could provide a policy tool 
for decision makers and politicians towards 
adopting environmentally sustainable practi-
ces and helping economic recovery in EU 
member states.

The link between waste 
and employment: 

Report drafted by Ezio Orzes, Lucia 
Michelini, Attilio Tornavacca, Sal-
vatore Genova and Fabio Gasperini, 
2015
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CASE 1: potential jobs in Italy achievable with various separate waste collection rates, for collection activities, the secondary material processing indu-
stry, landfill disposal and incineration.

CASE 3: Total jobs in Italy with separate waste collection at 65% and 80%.

Links to download the whole study: 
http://comunivirtuosi.org/wp-content/uploads/2015/12/acv_esper studio su occupazione e rifiuti.pdf 

TOTAL EMPLOYMENT IN THE COLLECTION, TREATMENT, RECYCLING, REUSE, 
INCINERATION, OR DISPOSAL IN DUMPS OF WASTE IN ITALY IN 2013 AND SCENARIOS 

WITH RECYCLING RATES AT 65% AND 80%

GOOD 
EMPLOYMENT

Collection

Post-Collection

TOTAL 

Employment

Poor employment

SCENARIO 
with

65% recycling% recycling = 42.3%

SCENARIO 
with

80% recycling

Variation between 2013
and scenario

TOTAL EMPLOYMENT
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Waste collection systems based on a pay-as-
you-throw approach are very common in 
northern Europe and the USA and involve 
identifying and quantifying the amount of 
waste which individual user produces (ge-
nerally speaking this is an aggregate for each 
individual building).
Since 1990 the Environmental Protection 
Agency (EPA), after an initial analysis, has 
officially encouraged and promoted volu-
metric tariffs by drafting a manual (Lessons 
learned about Unit Pricing, Washington, 
1994.). Three states (Minnesota, Washin-
gton, Wisconsin) made volumetric pricing 
compulsory, and seven further states officially 
encouraged its adoption from 1996. The EPA 
manual stated that volumetric pricing makes 
it possible to reduce the waste sent for disposal 
by between 25 and 45% (other studies, on the 
other hand, pointed to an average reduction 
of 20%). Italy also saw an overall reduction of 
15-20% in the amounts sent for disposal in 
Municipalities where the volume-based tariff 
was adopted.
With effect from 2005, the Irish government 
made it compulsory to switch to a volumetric 
tariff system. A recent study by Repak (the 

Irish packaging recycling consortium, along 
the same lines as Italy’s CONAI) showed that 
volumetric pricing allows families to save mo-
ney and encourages them to recycle more, as 
shown by answers to a survey conducted on a 
sample of Irish families (summed up below)
In France, too, the new environmental Legi-
slation (Grenelle de l’environnement n. 967 
dated 3 August 2009) stipulated that it was 
obligatory to adopt pay-as-you-throw (called 
“Tarification incitative”) no later than 2014. 
The figure shows how the pilot tariff experien-
ces already activated by March 2010 (around 
50) actually fared.
This system makes it easier to reach EU-im-
posed recycling and waste production rates. It 
also makes it possible to apply the “polluter 
pays” principle, which involves linking (with 
appropriate flexibility and compensation for 
large families) the price of the service and the 
amount of waste produced.
As a result, applying the volumetric tariff is key 
to the success of prevention strategies, both by 
encouraging home composing of green waste 
and organic refuse and because it makes users 
more aware when making purchases, steering 
them towards consumer goods that use more 
contained, rational packaging.
In order to harness the benefits of the pay-as-
you-throw system to the full, users should be 
allowed to choose from several consumption 
options (such as deposits on glass bottles or 
disposable systems), although in Italy this op-
tion is rather limited. By the same token, in 
other countries (particularly in Germany and 
Austria and in northern Europe in general) an 
intense economic and organisational innova-
tion process has got underway in the major 
retail chains; changes that have been triggered 

by more effective regulations governing the 
reduction of disposable packaging.
It is no coincidence that the only region in 
Italy where refundable deposit systems and 
sales of products on tap are widespread is 
the same region (Trentino Alto Adige) whe-
re volumetric pricing for the waste produced 
by each apartment block occupant has been 
made obligatory. In these areas, retailers soon 
took on board the need to redesign packaging 
to meet the new needs expressed by local au-
thorities and, as a result, by users and consu-
mers. Accordingly PAYT is the most powerful 
method which can currently be applied in 
Italy to create a virtuous circuit which rewards 
both citizens who change their consumption 
habits and businesses selling products that 
enable consumers to reduce the waste they 
produce (particularly superfluous packaging).

The main means available for adopting PAYT 
are as follows:
1. Bags with standardised volume and a 
specific screen-printed label for identifica-
tion: the individual user is identified when 
the bags, which are prepaid using e-cards to 
the users of the service, are collected or pur-
chased. Unused bags can still be used the fol-
lowing year;
2. Bags with standardised volume with la-
bels/seals/cards with barcodes: this system 
makes it possible to identify each user with 
the identifying cards which are pulled off and 
handed to the Consortium to be read off with 
fixed barcode readers (e.g. Consorzio dei Na-
vigli until 2006) or by reading off an adhe-
sive barcode using portable devices during 
collection (a system being used, for example, 
in the municipality of Mercato San Severino 
to encourage users to increase recycling of dry 
recuperable waste types);
3. Using a transponder to read off the num-
ber of times a bin is emptied; the identifying 
data is recorded when they are read from the 
transponder by the antenna on the collection 
vehicle (as an alternative or in addition) by the 
staff member, who uses portable readers. The 

Pay-as-you-throw rewards 
virtuous citizens

Systems that link the price of the 
service to the actual amount of wa-
ste produced are the best means of 
encouraging a reduction in waste 
whilst increasing recycling rates. 
This becomes even more effective 
when the entire economic system 
creates a new approach to the packa-
ging system.

Question Families with 
volumetric tariff Families without tariff

Partecipates in the home collection service 84 % 61 %

Makes an effort to reduce waste produced 62 % 47 %

Buys products with less packaging 38 % 33 %

Visits recycling centres 56 % 34 %

Has a home composter 26 % 18 %

Source: IMS institute, on a sample of 1,000 families representing the whole country

56

10 EX AMPLES THE MOST RECENT SCIENTIFIC AND AWARENESS-R AISING ACTIVITIES



system involves a tariff  for the variable part, 
based on the number of times the bin is emp-
tied, and the volume of the container;
4. User identifi cation and authorization 
systems for putting out a given volume of 
waste: generally speaking these are fi xed vo-
lume domes installed on press-containers, 
wheelie bins or buried bin containers. Access 
is subject to identifi cation of the user with 
magnetic badges. Recently systems which do 
not require swiping of the magnetic badge 
have been introduced (the swipe systems are 
often the target of vandalism). Instead a card 
(resembling a bank card) or device fi tted with 
a transponder only needs to be placed near the 
reader. Some patented systems also check the 
fi lling percentage of the container remotely, to 
organise emptying rounds better;
5. Identifi cation systems at recycling sta-
tions: this system is complementary to 
the previous types as it normally provides 
a discount system based on the amounts of 
recyclables taken to recycling centres to en-
courage people to use them. Th e facility is 
manned by staff , making it possible to ensure 
that the materials collected are properly sepa-
rated, thereby ensuring the goods are suffi  -
ciently pure to be sent for recuperation.

Th e rapid spread of passive transponders has 
been triggered by a drastic reduction in the 
cost of making the reading devices and tran-
sponders (fallen from 4 €/each in 2003 to 
0.6-0.5 at present) as shown in the following 
fi gure.
Reading off  barcodes from cards or adhesive 
labels has, on the other hand, proven quite 
problematic (around 5-10% of codes not 
being identifi ed). As a result, Consorzio dei 
Navigli (which had adopted the system from 
1997 to 2006) subsequently decided to switch 
to using rigid containers with transponders. 
Recently however, the fi rst adhesive labels 
with a disposable RFID transponder appeared 
on the market. Th ese solved the problem of 
reading off  barcodes on adhesive labels expo-
sed to the elements or which had been bent, 
thereby preventing them from being read. 
Th e diagram below shows how they function 
and what they look like.
An analysis of the methods used in Europe 
and Italy has shown that experiences in vo-
lumetric quantifi cation of waste are far and 
away the most common as they are easy to ap-
ply in areas which already adopt a home col-
lection service. Th e registration of the volume 
and number of times the containers are emp-

tied (bins or bags) for each home also encou-
rages users to only put their dry residual waste 
bin out when it is almost full. Th is reduces the 
user’s disposal bills whilst also optimising the 
collection service, by cutting the number of 
containers emptied whilst still obtaining the 
same waste interception rate. Th is is because 
the cost for users is not linked to weight but 
to the volume emptied, making it the same 
for containers whether full or half-full. As a 
result, users obviously attempt to make the 
most of the volume, reducing the number of 
times the bin is emptied (a three-member fa-
mily normally manages to put a 120 litre resi-
dual waste bin out around 9-10 times a year). 
Alternatively requests can be made to reduce 
the number and/or volume of containers in 
apartment block courtyards where the bins 
are emptied every week. To deter fl y-tipping, 
regulations have introduced “minimum emp-
tying” rules which must be paid for anyway 
(unless users can prove they have not lived in 
that home).
It should in any case be noted that some 
Consortiums are working with this approach, 
applying the PAYT system not only to the 
residual waste but also to organic waste and 
greenery, in order to encourage home compo-
sting to maximum eff ect (e.g. Padova Tre and 
Padova Quattro consortiums).
Where domes are placed on the bins, the 
road collection system is maintained whilst 
at the same time reducing the number of bin 
points and making them more central. Th ese 
systems have been introduced in an attempt 
to test and apply PAYT without having to 
change the previous road collection system. 
On the other hand, it should be noted that 
in Italy, unlike northern Europe, fl y-tipping 
is even more commonplace near road bins 
fi tted with identifi cation systems. Rubbish is 
not only dumped by citizens lacking in sen-
se of responsibility, but also those not able 
to reach the handles to open the domes (the 
elderly, disabled individuals etc.), users who 

do not want to waste time (the identifi cation 
phase can often prove laborious), users who 
have not collected or have forgotten the key 
or e-card, users who are not entitled to use 
the service (passing tourists) or those who are 
uninformed.
It should be noted that in the medium and 
large size municipalities analysed, fl y-tipping 
around the bins was not reduced by carrying 
out further information campaigns or by in-
creasing the number of staff  used to control 
the areas, or by installing cameras (e.g. in 
Belluno). As a result, these systems have often 
been abandoned (such as in Bolzano and 
Alessandria). It is also necessary to take into 
account that when very complex and delicate 
systems, such as those requiring user identifi -
cation, are adopted, vandalism and damage to 
the system becomes more frequent, leading to 
long periods when the system is inactive, and 
expensive repairs and replacements.
Th e analysis of the various study cases invol-
ved in activating PAYT for collection services 
also revealed that the best qualitative and 
quantitative results were seen in places where 
the collection service was personalised, both 
for residual waste (essential for encouraging 
more responsible approaches in users) and in 
the main recyclable waste types (equally es-
sential for preventing the quality of the waste 
collected from deteriorating, as is usually the 
case when the other types of recyclable waste 
are collected in road bins).
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campagne informative e nemmeno con il 
potenziamento degli addetti al controllo 
o l’installazione di telecamere per il 
controllo (ad es. a Belluno) tanto che tali 
sistemi sono stati spesso abbandonati (ad 
es. a Bolzano e Alessandria). Bisogna poi 
tenere anche presente che, scegliendo 
sistemi molto complessi e delicati quali 
quelli che prevedono l’identificazione 
degli utenti, si può andare incontro con 
maggiore frequenza a casi di vandalismo 
e di danneggiamento del sistema che 
comportano lunghi periodi di inattività del 
sistema e costosi interventi di riparazione 
e/o sostituzione. 
L’esame dei vari casi di studio relativi 
all’attivazione della tariffazione puntuale 
del servizio di raccolta , ha inoltre 
evidenziato che i risultati migliori dal 
punto di vista quali-quantitativo sono 
quelli rilevati per le esperienze in cui sono 
stati personalizzati i servizi di raccolta 
sia del rifiuto residuo che delle principali 
frazioni recuperabili, per evitare il 
peggioramento qualitativo che invece viene 
di solito rilevato se le frazioni riciclabili 
vengono raccolte a livello stradale. 

attilio Tornavacca

Direttore Esper – Ente di studio per la 

pianificazione ecosostenibile dei rifiuti

verde per incentivare al 
massimo il compostaggio domestico (ad es. 
i Consorzi Padova Tre e Padova Quattro). 
Nel caso di utilizzo di calotte di 
immissione viene mantenuto il sistema 
di raccolta stradale ricorrendo però a una 
diminuzione e accentramento dei punti 
di conferimento. Tali sistemi sono stati 
introdotti per poter provare ad applicare 
la tariffazione puntuale senza dover 
modificare il precedente sistema di raccolta 
stradale. Per contro si deve segnalare che 
in Italia, diversamente da quanto rilevato 
nel nord Europa, nei pressi dei contenitori 
stradali dotati di sistemi di identificazione 
sono ancora più frequenti i fenomeni di 
abbandono dei rifiuti non solo da parte di 
cittadini dotati di scarso senso civico ma 
anche da parte di persone che non riescono 
a raggiungere le manovelle da azionare 
per l’apertura della calotta (anziani, 
portatori di handicap ecc.), utenti che non 
intendono perdere troppo tempo (la fase 
di identificazione risulta spesso laboriosa), 
utenti che non hanno ritirato o non hanno 
con sé la chiavetta o e-card e utenti non 
abilitati (turisti di passaggio) o male 
informati. 
Va segnalato che nei Comuni di 
medie e grandi dimensione analizzati 
il fenomeno dell’abbandono di rifiuti 
intorno ai contenitori non è stato 
ridotto con la realizzazione di ulteriori 

è previsto un sistema di sconto basato sui 
quantitativi riciclabili conferiti presso tali 
strutture per incentivarne la frequentazione 
e l’utilizzo.  
La rapida diffusione dei trasponder passivi 
è legata al drastico abbattimento dei costi 
di realizzazione dei dispositivi di lettura 
e dei trasponder (sceso da 4 euro/cad. del 
2003 agli attuali 0,60-0,50 euro). La lettura 
dei codice a barre sui cartoncini è invece 
risultata abbastanza problematica (circa il 
5-10% dei codici non identificati) e quindi 
il Consorzio dei Navigli (che la aveva 
adottata dal 1997 al 2006) ha poi deciso 
di passare all’uso di contenitori rigidi 
con trasponder. Recentemente sono però 
comparse sul mercato le prime etichette 
adesive dotate di trasponder Rfid a perdere 
che risolvono il problema della lettura dei 
codici a barre sulle etichette adesive esposte 
alle intemperie o piegate in modo tale da 
impedirne la lettura. 

L’analisi delle modalità utilizzate a livello 
europeo e nazionale ha dimostrato 
che le esperienze di quantificazione 
volumetrica dei rifiuti sono in assoluto le 
più diffuse, dato che risultano facilmente 
applicabili in contesti che già prevedono 
circuiti di raccolta di tipo domiciliare. La 
registrazione del volume e del numero 
di svuotamenti dei contenitori (bidoni o 
sacchi) dedicati a ogni singola abitazione 
permette inoltre di indurre a esporre i 
propri contenitori del secco residuo solo 
quando risultano quasi pieni, ottenendo 
così sia una riduzione della tariffa della 
singola utenza che un’ottimizzazione del 
servizio di raccolta, per la riduzione del 
numero di contenitori svuotati a parità di 
quantitativi intercettati: le utenze cercano 
sempre di sfruttare appieno la volumetria 
riducendo il numero di svuotamenti 
(una famiglia di tre componenti riesce 
normalmente a esporre un bidone da 120 
litri del residuo circa 9-10 volte all’anno) 
oppure chiedendo di ridurre il numero e/o 
il volume dei contenitori posizionati in un 
cortile condominiale. Per disincentivare il 
fenomeno degli abbandoni dei rifiuti sono 
stati introdotti nei regolamenti i cosiddetti 
“svuotamenti minimi” che vengono 
comunque fatti pagare (a meno che non 
si dimostri di non aver vissuto in quella 
abitazione). 
Va poi segnalato che alcuni consorzi 
stanno operando con questa logica 
applicando la tariffa puntuale non solo 
al secco residuo, ma anche all’umido e al 

FIG. 1
TARIFFAzIONE 
PuNTuALE

Schema di funzionamento 
del sistema di adottato 
dal Bacino Padova 3, 
con tessera elettronica 
personale applicata ai 
diversi contenitori per il 
conteggio automatico  
degli svuotamenti. 
Fonte: http://tag.pdtre.it

1  cassonetto dotato di sistema egate, con 
calotta per l’introduzione controllata 
dei rifiuti e sistema di riconoscimento 
dell’utente, in uso nel territorio riminese. 1
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e di danneggiamento del sistema che 
comportano lunghi periodi di inattività del 
sistema e costosi interventi di riparazione 
e/o sostituzione. 
L’esame dei vari casi di studio relativi 
all’attivazione della tariffazione puntuale 
del servizio di raccolta , ha inoltre 
evidenziato che i risultati migliori dal 
punto di vista quali-quantitativo sono 
quelli rilevati per le esperienze in cui sono 
stati personalizzati i servizi di raccolta 
sia del rifiuto residuo che delle principali 
frazioni recuperabili, per evitare il 
peggioramento qualitativo che invece viene 
di solito rilevato se le frazioni riciclabili 
vengono raccolte a livello stradale. 

attilio Tornavacca

Direttore Esper – Ente di studio per la 

pianificazione ecosostenibile dei rifiuti

verde per incentivare al 
massimo il compostaggio domestico (ad es. 
i Consorzi Padova Tre e Padova Quattro). 
Nel caso di utilizzo di calotte di 
immissione viene mantenuto il sistema 
di raccolta stradale ricorrendo però a una 
diminuzione e accentramento dei punti 
di conferimento. Tali sistemi sono stati 
introdotti per poter provare ad applicare 
la tariffazione puntuale senza dover 
modificare il precedente sistema di raccolta 
stradale. Per contro si deve segnalare che 
in Italia, diversamente da quanto rilevato 
nel nord Europa, nei pressi dei contenitori 
stradali dotati di sistemi di identificazione 
sono ancora più frequenti i fenomeni di 
abbandono dei rifiuti non solo da parte di 
cittadini dotati di scarso senso civico ma 
anche da parte di persone che non riescono 
a raggiungere le manovelle da azionare 
per l’apertura della calotta (anziani, 
portatori di handicap ecc.), utenti che non 
intendono perdere troppo tempo (la fase 
di identificazione risulta spesso laboriosa), 
utenti che non hanno ritirato o non hanno 
con sé la chiavetta o e-card e utenti non 
abilitati (turisti di passaggio) o male 
informati. 
Va segnalato che nei Comuni di 
medie e grandi dimensione analizzati 
il fenomeno dell’abbandono di rifiuti 
intorno ai contenitori non è stato 
ridotto con la realizzazione di ulteriori 

è previsto un sistema di sconto basato sui 
quantitativi riciclabili conferiti presso tali 
strutture per incentivarne la frequentazione 
e l’utilizzo.  
La rapida diffusione dei trasponder passivi 
è legata al drastico abbattimento dei costi 
di realizzazione dei dispositivi di lettura 
e dei trasponder (sceso da 4 euro/cad. del 
2003 agli attuali 0,60-0,50 euro). La lettura 
dei codice a barre sui cartoncini è invece 
risultata abbastanza problematica (circa il 
5-10% dei codici non identificati) e quindi 
il Consorzio dei Navigli (che la aveva 
adottata dal 1997 al 2006) ha poi deciso 
di passare all’uso di contenitori rigidi 
con trasponder. Recentemente sono però 
comparse sul mercato le prime etichette 
adesive dotate di trasponder Rfid a perdere 
che risolvono il problema della lettura dei 
codici a barre sulle etichette adesive esposte 
alle intemperie o piegate in modo tale da 
impedirne la lettura. 

L’analisi delle modalità utilizzate a livello 
europeo e nazionale ha dimostrato 
che le esperienze di quantificazione 
volumetrica dei rifiuti sono in assoluto le 
più diffuse, dato che risultano facilmente 
applicabili in contesti che già prevedono 
circuiti di raccolta di tipo domiciliare. La 
registrazione del volume e del numero 
di svuotamenti dei contenitori (bidoni o 
sacchi) dedicati a ogni singola abitazione 
permette inoltre di indurre a esporre i 
propri contenitori del secco residuo solo 
quando risultano quasi pieni, ottenendo 
così sia una riduzione della tariffa della 
singola utenza che un’ottimizzazione del 
servizio di raccolta, per la riduzione del 
numero di contenitori svuotati a parità di 
quantitativi intercettati: le utenze cercano 
sempre di sfruttare appieno la volumetria 
riducendo il numero di svuotamenti 
(una famiglia di tre componenti riesce 
normalmente a esporre un bidone da 120 
litri del residuo circa 9-10 volte all’anno) 
oppure chiedendo di ridurre il numero e/o 
il volume dei contenitori posizionati in un 
cortile condominiale. Per disincentivare il 
fenomeno degli abbandoni dei rifiuti sono 
stati introdotti nei regolamenti i cosiddetti 
“svuotamenti minimi” che vengono 
comunque fatti pagare (a meno che non 
si dimostri di non aver vissuto in quella 
abitazione). 
Va poi segnalato che alcuni consorzi 
stanno operando con questa logica 
applicando la tariffa puntuale non solo 
al secco residuo, ma anche all’umido e al 

FIG. 1
TARIFFAzIONE 
PuNTuALE

Schema di funzionamento 
del sistema di adottato 
dal Bacino Padova 3, 
con tessera elettronica 
personale applicata ai 
diversi contenitori per il 
conteggio automatico  
degli svuotamenti. 
Fonte: http://tag.pdtre.it

1  cassonetto dotato di sistema egate, con 
calotta per l’introduzione controllata 
dei rifiuti e sistema di riconoscimento 
dell’utente, in uso nel territorio riminese. 1
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Fig. 1 PAY-AS-YOU-THROW
Diagram showing the system adopted 
by Padova 3 using a personal electronic 
card applied to diff erent containers to 
count the number of times the contai-
ners are emptied automatically.
Source: http://tag.pdtre.it

Attilio Tornavacca
General Manager of ESPER - Institute for the 
environmentally sustainable planning of waste
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It is now universally acknowledged that pay-
as-you-throw (PAYT) is the best system for 
achieving goals for recycling and for waste 
production set at a European level. It also 
makes it possible to apply the “polluter pays” 
principle, namely the correlation (using 
suitable mechanisms of flexibility and com-
pensation for numerous families) between 
the price of the service and amount of waste 
produced. 
The Association of Virtuous Councils is 
conducting a campaign asking local autho-
rities, companies and private citizens to sign 
a request for changes to be made to the An-
ci-Conai Agreement between the Italian As-
sociation of Town Councils and the National 
Packaging Consortium. The request asks the 
government to reintroduce the obligation to 
change to a PAYT system. Last 14 May, the 
Government accepted a proposed agenda 
(first signatories were MPs Simonetta Rubi-
nato, Alessandro Bratti, Roger De Menech, 
Floriana Casellato and the President of the 
Environmental Commission, Ermete Realac-
ci) committing it to set out a clearer policy 
for encouraging virtuous waste management 
practices which involve applying a pay-as-

you-throw approach as a matter of ordinary 
course, and only applying a tax calculated in 
advance on an exceptional basis until systems 
for calculating fees in accordance with the 
waste produced have been perfected . Legam-
biente has also recently launched a petition 
backing the need to “review taxes on refuse, 
which must respect the European “polluter 
pays” principle, and must only be calculated 
on the actual amount of unrecyclable waste 
produced, allowing more virtuous users to 
pay less” .
This almost unanimous agreement on the 
need to spread awareness of PAYT experien-
ces is well grounded abroad, whilst Italy pays 
the price for its extremely backward approa-
ch in this area. With the recently passed law 
establishing the TARES method for calcula-
ting waste collection rates, the situation has 
further worsened because PAYT is now consi-
dered an exception to the calculation method, 
which must be based solely on taxable surface 
areas. PAYT systems are very widespread in 
northern Europe, and increasingly common 
in the USA and Australia  and are based on 
using systems to detect and quantify the wa-
ste produced by each individual user served 
(generally aggregated for each building). In 
this way, virtuous attitudes really are rewar-
ded, leading to a considerable increase in 
those taking part in reduction and separate 
collection programmes set up by local au-
thorities. Unlike the situation noted with 
home and neighbourhood collection systems 
(which achieve the highest separate waste 
collection as soon as awareness raising cam-
paigns are carried out but later see a drop to 

varying extents), PAYT also makes it possible 
to achieve constant and lasting participation, 
as the  individual user can reap direct benefits 
from his or her commitment to reducing resi-
dual waste and see the effects on their annual 
refuse bills, calculated not only according to 
the use made of the residual waste collection 
service, but also that of compostables and gre-
en cuttings (thereby encouraging home com-
posting or the use of the municipal centre for 
direct collection of green cuttings to the full). 
Since 1990 the Environmental Protection 
Agency (EPA), after a study phase, decided 
to officially encourage and promote use of a 
volumetric Unit Pricing system, by drafting a 
manual (Lessons learned about Unit Pricing, 
Washington, 1994.). Three states (Minneso-
ta, Washington and Wisconsin) made volu-
metric pricing obligatory, and a further seven 
states have officially encouraged its use since 
1996. The EPA’s manual states that volume-
tric pricing makes it possible to reduce the 
waste sent for disposal by between 25 and 
45% (other studies  indicated an average re-
duction of just 20%). Italy, too, has seen an 
overall reduction of 15-20% in the amounts 
disposed of in Councils where volume-based 
tariffs have been adopted.

The results achieved 
with PAYT worldwide

By Stefano Ciafani (Vice President 
of Legambiente Italy), Ezio Orzes 
(Directive of the Assoc. of Virtuo-
us Councils and Councillor for the 
Environment of Ponte nelle Alpi) 
and Attilio Tornavacca (Director of 
ESPER)

1. Source  http://www.simonettarubinato.it/public/documenti/Comunicati_stampa_completi/2013/2013_05_15_odgtaresaccoltogoverno.pdf
2. Source  http://www.legambiente.it/italiarifiutifree/petizione#.UdcEEvkvnX7
3. See  http://www.epa.gov/epawaste/conserve/tools/payt/index.htm  or    www.payt.org  or    www.payt.net
4. Source  R. Jenkins, The Economics of Solid Waste Reduction, Elgar, Aldershot, 1993. L. Skunatz, Research Report on Volume Pricing, 
Reason Foundation, Los Angeles, 1993
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The Irish government stated that, with effect 
from 2005, it would be obligatory to change 
to a volumetric pricing system, thereby achie-
ving a drastic drop in the production of su-

perfluous waste and packaging. A recent stu-
dy by Repak (the Irish packaging consortium, 
along the lines of Italy’s CONAI) showed that 
the volumetric pricing system allows families 

to save and recycle more, as proven by the an-
swers to a survey conducted on a summary of 
Irish families, summed up as follows.

In France, too, the new environmental Legi-
slation (Grenelle de l’environnement n. 967 
dated 3 August 2009) made it obligatory to 
active PAYT (called “Tarification incitative”) 
by 2014. The application of volumetric pri-
cing is not just a success factor for recycling 
strategies, but also and above all in strategies 
to prevent waste production. It does so both 
by encouraging home composting of com-
postable and organic waste, and because it 
makes users more responsible for their pur-
chasing habits, steering them towards goods 
which use more limited, rational packaging. 
In order to make full use of PAYT system, 
users should however be able to choose from 

amongst different consumption options (such 
as deposits on bottles or disposable bottles). 
In Italy, however, this potential choice is 
rather limited. By the same token, in other 
countries (above all Germany and Austria but 
northern Europe in general) there has been 
an intense process of economic and organisa-
tional innovation in major retail chains, trig-
gered by more effective regulations governing 
the reduction of disposable packaging. It is 
no coincidence that in Italy, the only regions 
where deposit-based or on-tap systems have 
spread are those (Trentino Alto Adige) where 
volumetric pricing of refuse production was 
made obligatory for each individual apart-

ment block. In these areas, the major retail 
chains rapidly took on board the need to 
redesign the packaging supply chain to meet 
the new needs manifested by local authorities 
and, as a result, by consumers. PAYT is accor-
dingly the most powerful instrument which 
can at present be applied in Italy to create a 
virtuous circuit which rewards citizens who 
make purchases with awareness, and busi-
nesses who sell products that make it possible 
to reduce the amount of waste generated (in 
particular of superfluous packaging). 
In the 2013 edition of Legambiente’s “Big 
Recyclers” award, of the 1,300 virtuous au-

Table draf ted by ESPER using f igures from ADEME -Agence De l’Environnement et de la Maitrise de l’Energie

Source: IMS institute, on a sample of 1,000 families representing the country as a whole

Spread of PAYT and measurement criteria adopted in Europe

Country Diffusion Measurement Criteria 

Germany Very widespread Volume
Austria Very widespread Volume, Pre-paid bags
Belgium Very widespread (above all in Flanders and Wallonia) Pre-paid bags, Volume
Denmark Quite widespread Volume
Finland High Volume, weight and frequency of 

collection 
France Rapidly spreading since it became obligatory in 2014 Volume and pre-paid bags
Greece Not very widespread
Ireland Very widespread Volume and weight to a minimal extent
Italy Relatively widespread Volume
Sweden Widespread (PAYT spread in the ’60s) Volume, frequency of collection.
Switzerland Very widespread (60% of councils, representing 67% of the 

population in 2000)
Pre-paid bags

Question Families with volumetric pricing Families without volumetric pricing

Participates in separate waste collection service 84 % 61 %
Attempts to reduce waste produced 62 % 47 %
Buys products with less packaging 38 % 33 %
Visits recycling centres 56 % 34 %
Does home composting 26 % 18 %
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thorities, 330 received an award for having 
produced less than 75 kilos of unseparated 
waste pro capita, per year (they were defined 
Waste-Free Councils). These also included 
Empoli, with almost 50 thousand inhabitan-
ts. They are scattered all over the country, but 
most are concentrated in the provinces of Tre-
viso, Trento and Florence. How was this result 
achieved? Each adopted their own method, 
but there were some common characteristi-
cs: in addition to “door-to-door” collection, 
the service pricing system was also, and abo-
ve all, adopted: no less than 197 of the 330 
Waste-Free Councils did in fact have a PAYT 
system. It would therefore seem opportune 
that the pivotal element for containing the 
production of waste should involve spreading 
home collection systems to the full, and hel-
ping them evolve with the introduction of 
PAYT. Those involved in managing waste on 
a regional and provincial level can accordingly 
work on a number of fronts to create positi-
ve synergies between various action levels, as 
shown in the following diagram.
The main tools available for adopting PAYT 
are as follows: 
1. 1. Bags with standardised volume 
with specific serigraphic identification: the 
individual user is identified when collecting or 
buying pre-paid bags using the e-cards distri-
buted to the users. Any bags not used can still 
be used the following year;
2. 2. Bags with standardised volu-
me marked with labels /seals/cards with 
barcodes and, more recently, disposable 

transponders; this system makes it possible 
to identify the individual user through the 
identifying cards detached and delivered to 
the Consortium to be read using fixed devi-
ces (eg. The Navigli Consortium, until 2006) 
or by reading the adhesive barcode using 
portable devices when the waste is collected 
(system used in the municipality of Mercato 
San Severino, for example, to encourage peo-
ple to collect dry recoverable waste). Recently, 
the shortfalls in this system have been resolved 
thanks to experiments conducted in Capan-
nori with the support of ESPER, using bags 
fitted with transponders;
3. 3. transponder identification of 
the number of times containers are emp-
tied; figures are recorded through readings of 
the transponder installed on the tubs and/or 
bins by the antenna on the collection vehicle, 
and/or by the staff member, using portable re-
ad-off systems. The system involves applying 
a fee for the variable part of the tariff which is 
based on the number of times the container is 
emptied, and on its volume;
4. 4. systems  for identifying and 
authorising the user to put out a pre-deter-
mined volume of waste: generally speaking 
these  are fixed volume calotte installed on 
press-containers, wheelie bins or bins that are 
buried underground and only accessible to 
users who identify themselves with magnetic 
badges. Recently, systems that do not call for 
the badge to be swiped inside a slot have been 
introduced (these slots are often the target of 
vandalism). Instead they need only be placed 

near the reader, using a card (like a cash card) 
or devices equipped with transponders. Some 
patents also include remote verification of the 
extent to which the container is filled, so the 
routes for emptying the bins can be planned. 
These systems, however, lead to a high inci-
dence of fly-tipping alongside wheelie bins 
and in kerbside bins used for separate waste 
collection.

Normally these are all complemented with 
identification systems adopted at recycling 
stations: this system should be viewed as being 
complementary to the previous types, given 
that it usually involves a system for applying 
a discount based on the amounts of recyclable 
materials taken to the facilities to encourage 
people to use them. Obviously, the presence 
of suitable staff members makes it possible to 
check the material is divided properly, and ac-
cordingly to ensure the goods are sufficiently 
pure to be sent for recuperation. 
The rapid spread of passive transponders is 
linked to the rapid fall in the costs of making 
transponders and reading devices, as shown in 
the following figure.

Trend in average cost of passive transponders and reader devices, in dollars

Source: Auto-ID Center; McKinsey analysis
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The cost of the passive transponders already 
mounted on the bins has dropped from 3-4 
Euro in 2003 to 0.60-0.50 Euro at present, 
for orders of around 5-10,000 items.
An analysis of the methods adopted in Euro-
pe and throughout Italy has shown that expe-
riences in volumetric quantification of waste 
are far and away the most common, as they 
are easy to apply in situations that already use 
home collection systems. Recording the volu-
me and number of times the containers (bins 
or bags) are emptied for each individual home 
also makes it possible to encourage people to 
only put their residual waste containers out 
when they are almost full, thereby achieving 

a reduction in the tariff of the individual user, 
and the optimisation of the collection servi-
ce to reduce the number of containers whi-
ch are emptied whilst intercepting the same 
amount of waste. This is because the cost for 
each user is not linked to weight, but to the 
volume of the bin emptied, which is the same 
for a container which is properly filled and for 
a half-empty one. In this way, it seems clear 
that users always try to maximise the volume 
in full, reducing the number of times they put 
our their bins (a family of three normally ma-
nages to put out a 120 litre bin around 9-10 
times a year) or by asking for a reduction in 
the number and/or volume of containers in 

an apartment block courtyard where the bins 
are put out and emptied every week, regard-
less. The table shows how Councils that in-
troduced PAYT have reached separate waste 
collection levels that are highest and, at the 
same time, the lowest management costs of 
all, taking into account street sweeping co-
sts. The Council which boasts the best ratio 
of management costs (net of street sweeping 
costs) and results achieved in terms of redu-
cing waste sent for disposal is Ponte nelle Alpi, 
which has received first prize in the last four 
editions of Legambiente’s award for councils 
that strive for outstanding recycling results.

Source: cost f igures, net of street cleaning costs, obtained from the ISPRA 2013 Waste Repor t 

Fonte: dati di costo al netto dei costi di spazzamento ricavati da Rappor to Rif iuti ISPRA 2013.

To discourage the fly-tipping phenome-
non, the rules have introduced “minimum 
emptying” requirements, which are in any 
case charged (unless people prove they have 
not lived in that home). The pricing system 
involves using bags with a passive disposable 
transponder and was introduced for the first 
time in Italy in the town of Capannori from 
December 2011 with the technical support 

of ESPER. In practice, the bill is calculated 
based on the number of times the grey bags, 
containing non-recyclables, are collected. 
These bags are fitted with an adhesive label 
which contains an RFID Tag with a chip 
inked to the user code, which is read off by 
an antenna installed on the waste collection 
vehicle. The antenna records the microchip 
code, the date and time of collection, the code 

of the vehicle and the staff member. With 
this system, each family is given a Kit of 26 
semitransparent grey bags, and the necessary 
information material. They are then encoura-
ged to select recyclable materials to reduce the 
non-recyclable urban waste to be disposed of 
to a minimum. Those that put refuse out less 
than once a week obtain a discount on their 
bill. It is a simple and effective way to reward 
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5. Source  http://www.gorent.it/rassegna-stampa-gorent/emilia-romagna-differenziata-high-technology-arrivano-i-sacchetti-col-microch
6. Source  http://www.ladige.it/articoli/2012/11/21/rifiuti-si-paghera-base-sacchi-ritirati
7. Source  http://www.venetouno.it/notizia/31307/differenziata-spinta-a-treviso-al-via-dal-prossimo-giugno
8. Source  http://thebizloft.com/raccolta-differenziata-con-rfid/
9. Source  http://www.comune.trento.it/Aree-tematiche/Ambiente-e-territorio/Rifiuti-urbani/Gestione-integrata-rifiuti/

the most virtuous users. Whilst the bags with 
UHF transponders cost more than pre-paid 
bags, the following advantages were in any 
case achieved:

• The system encourages a more respon-
sible individual attitude because it makes it 
possible to keep track of the bags the indivi-
dual user puts out, and to identify the user if 
a large number of bags is put out in front of 
an apartment block contemporarily. This op-
tion for greater control can also be exploited 
for separated waste types, and in particular for 
lightweight multi-materials;

•The system also makes it possible to ap-
ply PAYT in historical town centres where 
apartment blocks do not have the amount of 
space needed to put out bins with fixed tags;

• The operational alternative represented 
by prepaid printed bags poses the risk that 
third parties can fraudulently sell bags of the 
same colour with the same wording, above 
all when this solution is adopted on a large 
scale in major councils or consortia. With 
the use of transponders, this risk is removed 
altogether;

• The disposable UHF tag system can be 
used in conjunction with the use of bins or 
wheelie bins, where communal apartment 
block areas make it possible to place rigid 
containers there, making the collection sy-
stem more flexible than when using prepaid 
bags alone, or only rigid containers equipped 
with fixed Tags (the only two options available 
until now);

• The system can also be used for col-
lection systems which comprise several muni-
cipalities, thereby making it possible to record 
the exact number of bags collected in each 
individual Municipality. 
In the 8 areas of the south zone where the 
new system has been applied (initially on an 
experimental basis), the percentage of separate 
waste collection exceeded 85%, a result which 
was better than expected. 
The positive experience of Capannori (which 
was also Italy's first council to adopt the “Zero 
Waste” strategy) is encouraging other Coun-

cils in Italy to adopt the same system. Fol-
lowing the introduction in 2012 of bags with 
UHF Tags by HERA in Castel San Pietro  
and by AMGA in Legnano, Trento , Treviso  
and the province of Macerata are also about 
to introduce RFId  bags which are also made 
by companies other than those that initially 
developed and produced them for Capannori 
(SMP, in Barletta) thereby promoting greater 
competition amongst different producers, 
and further reducing the purchasing costs 
involved. 
The feasibility of introducing PAYT in large 
cities has also been proven recently in Italy, 
thanks to the experience witnessed in Trento 
(115,000 inhabitants) which, with the tech-
nical support of ESPER, reached a separate 
waste collection rate of 78 % in May 2013 . 
In the recent conference organised in Capan-
nori by the Association of Virtuous Councils 
and ESPER, the Environmental Council-
lor Michelangelo Marchesi stated “The link 
between PAYT and door-to-door collection 
is clearly a coherent one. With this tariff, ci-
tizens are not encouraged to cheat; quite the 
contrary in fact. Nonetheless, it is not easy to 
get the message across at first. But with a good 
communication campaign, this problem can 
be overcome.” Raphael Rossi, President of 
IREN Emilia, announced at the conference 
that Parma will also be introducing PAYT 
soon, in the wake of the outstanding results 
achieved in the town of Felino (83% separate 
waste collection) thanks also to the technical 
supervision of ATO 2 Parma which availed of 
ESPER’s services.
An examination of the various cases involved 
in activating PAYT collection services has also 
revealed that the best qualitative and quan-
titative results are those in places where the 
collection services of both the residual refuse 
collection services are personalised (essential 
for ensuring the individual concerned are ren-
dered properly responsible) as well as that of 
the main recyclable waste types (also essential 
for ensuring the quality does not worsen, as 
usually occurs if the recyclable fractions are 

collected on a kerbside basis).
The analysis of the various pricing experiences 
conducted by ESPER does not only concern 
the separate waste collection levels which can 
be achieved, as the European Union’s aim is 
not just to achieve high separate waste col-
lection levels (which in actual fact are only a 
tool for promoting recycling) but also  redu-
cing waste produced upstream, and promo-
ting high quality separate waste collection.
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Il Comune di Capannori, in Provincia di Lucca, ha 
una popolazione di 45 mila abitanti suddivisa in 40 
frazioni. Il territorio comunale, tra i più vasti della 
provincia, si estende per 156,60 km² e si compone 
di una zona centrale pianeggiante e di due fasce 
collinari. La densità abitativa di Capannori è tra le 
più basse in assoluto in Italia: 291 ab/kmq.
Nel 2004 viene avviato un percorso coraggioso 
verso l’ecoefficenza e Capannori diventa il primo 
comune in Toscana ad adottare il Green Public 
Procurement (la procedura per gli acquisti verdi 
comunali) e per questo vince il Premio Toscana 
Ecoefficente nel 2005 e nel 2010. 
Il Comune di Capannori ha affidato la gestio-
ne dei rifiuti solidi urbani all’azienda Ascit Spa, 
azienda completamente pubblica che serve 
anche altri 5 comuni limitrofi. Il modello di 
raccolta dei rifiuti solidi urbani era impostato 
unicamente sui cassonetti stradali e sui mezzi 
mono-operatore; nel 2004 la raccolta differen-
ziata era ferma a una media del 37%. 
A pochi mesi dall’insediamento della nuova 
amministrazione viene avviata una sperimen-
tazione di raccolta domiciliare dei rifiuti urbani 
“porta a porta” nella frazione di Guamo. I risul-
tati raggiunti si rivelano superiori alle aspettati-
ve più ottimistiche attestandosi al 75% di RD ed 
inducono l’amministrazione ad estendere pro-
gressivamente il servizio porta a porta all’intero 
territorio comunale. Dal 7 giugno 2010 la raccolta 
“porta a porta” raggiunge tutte le 17.932 famiglie 
e le 2.610 utenze non domestiche di Capannori. 
La percentuale di differenziata nell’intero terri-
torio è dell’82% e viene raggiunto anche grazie 

l’evoluzione
continua

Il pluripremiato Comune di 
Capannori non si accontenta 
e migliora ancora le proprie 
performance con il supporto 
tecnico del Centro di Ricerca 
Rifiuti Zero e della ESPER

di Alessio Ciacci*, Attilio Tornavacca**, Raphael Rossi***, Rossano Ercolini****

alla realizzazione di una efficace rete di centri di 
raccolta. I rifiuti conferiti nei centri di raccolta 
vengono pesati e il peso del rifiuto, a seconda del 
materiale conferito, viene trasformato in punti 
che i cittadini accumulano su una scheda magne-
tica. Coloro che a fine anno superano i 500 punti 
ricevono, come premio, un assegno da 20 euro. 
Presso i vari centri è stato installato uno specifico 
software che, collegato al database della Tariffa, 
consente di assegnare i punti utilizzando il codice 
fiscale invece della tessera. Una scelta compiuta 
per incentivare l’utilizzo dell’isola ecologica. Con 
i risparmi ottenuti per il mancato smaltimento 
dei rifiuti indifferenziati sono stati coperti i costi 
delle assunzioni necessarie per realizzare il si-
stema di raccolta “porta a porta” (circa 50 nuovi 
occupati) ed è stato possibile riconoscere una 
riduzione della tariffa ai cittadini, pari al 20% sulla 
parte variabile.
Il 14 Giugno 2007 Capannori aderisce, primo 
comune in Italia, alla strategia “Rifiuti Zero” con 
l’obiettivo di arrivare a questa meta entro il 2020 
raggiungendo il 60% di raccolta differenziata 
entro il 2008 ed il 75% entro il 2011. Contempo-

raneamente viene istituito l’Osservatorio “Rifiuti 
zero” che si riunisce assieme alla commissione 
ecologia del Comune, con l’obiettivo di moni-
torare il percorso verso il 2020. Per raggiungere 
questo obiettivo, oltre alla raccolta differenziata 
domiciliare, sono già stati avviati moltissimi pro-
getti per la riduzione dei rifiuti di cui si citano di 
seguito i più noti:
1.	 Centro	di	Ricerca	Rifiuti	Zero – Il centro, 
avvalendosi di Comitato Scientifico presieduto dal 
Prof. Paul	Connett, analizza il rifiuto residuo per 
poter individuare gli errori di progettazione dei 
prodotti non riciclabili o compostabili (ad es. le 
capsule per il caffe per le quali è stato avviato un 
proficuo confronto con i principali produttori) ed 
ha predisposto la “Mappa delle buone pratiche” 
già attive a Capannori;
2.	 Acquisti	Verdi	e	Municipio	ecologico – 
Dal 2007 il Municipio utilizza esclusivamente un 
impianto fotovoltaico che produce 25.000 kwh. 
Oltre ai contenitori interni per la RD sono stati 
messi a disposizione degli utenti contenitori per la 
raccolta di occhiali rotti, telefoni cellulari in disuso, 
pile e medicinali scaduti;

The Council of Capannori, in the province of 
Lucca, has a population of 45 thousand inha-
bitants, spread over 40 separate communities. 
The most populous is not the County Town 
of Capannori but Marlia (with around 5,000 
inhabitants) while those with the least inha-
bitants are the hill communities of Petrogna-
no and S. Pietro a Marcigliano (with around 
100 inhabitants each). The municipal area, 
amongst the largest in the province, extends 
for 156,60 km² and crosses the plain of Lucca 
from north to south, with its northern border 
at Altopiano delle Pizzorne and Monte Pisano 
to the South. The area consists of a central flat 
plain and two ranges of hills, one to the Nor-
th near Altopiano delle Pizzorne, and another 
to the south at Monte Pisano. The population 
density of Capannori is amongst the lowest in 
Italy (equal to 291 inhabitants per sq. km).
After the elections in the summer of 2004, a 
first bold attempt was made to achieving en-
vironmental efficiency when Capannori beca-
me the first Council in Tuscany to adopt Gre-
en Public Procurement (a procedure for green 
council purchasing) and was consequently 
awarded the Prize for Tuscan Environmental 
Efficiency, in 2005 and 2010.
Capannori Council entrusted its municipal 
solid waste management to Ascit Spa, an enti-
rely public company which also serves 5 other 

nearby councils. The project for the collection 
of municipal solid waste was entirely centred 
on roadside bins and single-operator refuse 
lorries for waste collection, with the level of 
waste separation at a standstill, at no more 
than 37% in 2004.
A few months after the new administration 
took over an experimental “door-to-door” 
collection service was implemented in the 
community of Guamo. The results excee-
ded even the most optimistic expectations, 
reaching 75% separate waste collection and 
encouraged the administration to extend the 
door-to-door service progressively over the 
entire area.  From 7 June 2010, door-to-do-
or collection reached all 17,932 families and 
2,610 non-domestic users in Capannori. The 
percentage of waste separation throughout 
the entire area is at 82% (the first council in 
the coastal area of Upper Tuscany to reach 
this level).  
This result was reached thanks also to an 
efficient network of waste collection points.  
Beginning with the collection site at Lammari 
in June 2011, which serves the north of Ca-
pannori area, there are now three council wa-
ste collection sites which ASCIT has created 
in the area. The waste which is taken to the 
collection sites is weighed, and according to 
the type of refuse, customers can receive poin-
ts they can accumulate on a magnetic card. 
Those who earn more than 500 points are 
rewarded with a cheque for 20 Euro.   Specific 
software has been installed at each of the cen-
tres, which when connected to the Tariff data-
base, allows the points to be awarded using a 
personal tax reference number.  This method 
was chosen as a way of rewarding those who 
use the recycling site with a token reward (a 
cheque for 20 Euro) in recognition of the en-
vironmentally sound choices they make.
With the savings from non-recycling of un-
separated waste, the cost of recruiting new 
personnel to carry out the door-to-door sy-
stem was covered (around 50 new jobs) and 

it was possible to introduce a tariff reduction 
equivalent to 20% of the variable part to the 
householder.   
On 14 June 2007, Capannori  was the first 
Council in Italy to take sign up for the “Zero 
Waste” program, with the aim of reaching 
this target by 2020, arriving at 60% recycling 
by 2008 and 75% by 2011. At the same time, 
the “Zero Waste” Monitoring Unit was intro-
duced which joined forces with the Council's 
Environmental Commission, whose objective 
was monitoring progress towards 2020
To reach this objective, in addition to sepa-
rate domestic waste collection, many other 
projects have already been launched for waste 
reduction. The following are a few of the best:
1) Centre for Research into Zero Waste – 
with the help of the Scientific Committee and 
the supervision of Professor Paul Connett, 
residual waste is analysed for inappropriate 
design of non-recyclable or organic products 
(e.g. coffee capsules, where discussions were 
initiated with the major producers) and a 
“Good Practice Map”, already in use in Ca-
pannori, was launched.
2) Green Purchasing and an Environ-
mentally-Friendly Council – From 2007 
the Council exclusively uses a photovoltaic 
power supply system which produces 25,000 
kwh. In addition to indoor containers for se-
parate waste collection, it has also provided 
containers for public use for the collection of 

The Continuing Drive Towards
Zero Waste In Capannori  

Multi-award winning Capannori Council aims  to improve its performance even 
further, with the technical support of  ESPER'S Centre for Research into Zero Waste.

Edited by Alessio Ciacci (Council-
lor for the Environment, Capannori 
Council), Attilio Tornavacca (Gene-
ral Manager ESPER), Raphael Rossi 
(Zero Waste Scientific Monitoring 
Committee, Capannori Council, 
President IREN Emilia and Ma-
naging Director, Leonia SpA) and 
Rossano Ercolini (Coordinator for 
Zero Refuse Monitoring, Capanno-
ri Council).
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broken spectacles, broken cell phones, batte-
ries and medicines which have expired;
3) Domestic composting – Around 3,000 
members of the public in Capannori have ta-
ken part in domestic composting and benefit 
from a discount on the variable part of the ta-
riff (ASCIT provides use of a free composter);
4) Water provision – Promotion of the use 
of tap water which is of high quality and is 
regularly monitored.
There are also 15 renovated drinking foun-
tains, with an ultraviolet light treatment sy-
stem for public use.
5) Milk on tap – 600 litres of fresh milk per 
day are sold using automatic dispensers al-
lowing the same container to be re-used;
6) Good quality water in school canteens 
– Children no longer drink bottled water in 
24 school canteens (around 3,000 students); 
they are given tap water instead, which tastes 
good, is safe and the quality is guaranteed.
7) Detergents on tap – 13 shops provide 
detergents on tap for dishes, washing, floor 
cleaners and dishwashers. In fourteen months 
27,000 litres of on tap detergents were sold 
using only 3,200 containers.
8) Eco-friendly festivals – Thanks to a com-
bined effort by the Council and ASCIT, as 
well as Associations which organise festivals 
and country events, a new Council initiative 
has been implemented to;
• reduce waste and packaging production
• separate all waste produced by events and 
those taking part
• use recyclable plates, cutlery and glasses or 
products made of organic materials
9) Washable nappies and sanitary items – 
Promotion of the use of washable eco-frien-
dly nappies and sanitary items, which are 
90% cotton and partly biodegradable mate-
rial. They can be washed in a washing ma-
chine and can be purchased in the Council 
chemist’s.
10) Exchange markets – Unused items can 
be useful to others. This was the idea behind 
street markets promoting the exchange and 
re-use of unwanted goods.
11) Recycling Point – In designated areas 
near the waste collection site in Lammari, 
a recycling point was introduced to receive 
items still in good condition donated by citi-
zens. They are then distributed to the poorer 
members of society. The centre is managed by 
the Bisaccia Association in cooperation with 
ASCIT, the charity Caritas and the Council 
of Capannori;
12) A ban on plastic in all canteens – Indu-

strial dishwashers, ceramic dishes and metal 
cutlery have been introduced in school and 
council canteens, with a significant reduction 
in the amount of waste generated.
13) Public Composter – The first semi-au-
tomatic community composter in Italy was 
installed in the Council canteen. It is 1m 
17cms high and almost 3m long, is capable 
of treating 20 tons of organic waste per year, 
or equivalent to the average produced by 250 
inhabitants;
14) Products on tap – 2009 saw the intro-
duction of EFFECORTA the first retail point 
to sell over 250 short-chain products (zero 
food miles) on tap;
15) Environmentally friendly accommoda-
tion – Youth hostels, a number of agriturismi, 
small hotels and B&B's have taken measures 
to reduce their consumption of environmen-
tal resources;
16) Cloth shopping bags (Porta La Sporta 
- Bring your Shopper) –Capannori Council 
took part in the campaign promoted by the 
Association of Virtuous Municipalities (www.
portalasporta.it) and 5,000 cloth bags were 
distributed to 40 shops in Capannori with 
one bag each for every one of the 17,600 fa-
milies in Capannori.
Capannori was the first council in Italy to 
introduce the “Zero Waste” programme, and 
was also the first council in Europe to adopt 
a new system for calculating tariffs by using 
semi-transparent bags fitted with a UHF di-
sposable transponder. from December 2011, 
with the technical support of ESPER.
In practical terms, a system for calculating 
bills is applied based on the number of grey 
bags collected which contain non-separated 
waste. The bags are fitted with an adhesive 
sticker containing an RFID tag which has a 
microchip containing the customer's perso-
nal code. This is read by an antenna which is 
fitted to the waste collection vehicle. The an-
tenna registers the microchip code, date and 
time of collection, the code of the vehicle and 
the service operator.
With this system each family in receipt of a 
Kit of 26 semi-transparent grey sacks and the 
necessary information material has an incen-
tive to separate recyclable materials in order 
to reduce to a minimum the amount of resi-
dual waste to be disposed of.  Those who put 
out their waste less than once a week will see 
a reduction in their bill; a simple and effective 
way to reward the virtuous customer.
In addition to Quantity-Based Tariffs, single 
material collection of glass was introduced, 

where in the past it was collected together 
with plastic packaging, tins and tetrapak on 
alternate weeks. The introduction of these 
operational changes and the Quantity-Based 
Tariffs was preceded by around twenty pu-
blic meetings promoted by the Council and 
ASCIT over the entire area to provide citi-
zens with all the information  regarding the 
new system. With both the introduction of 
the new door-to-door service, and the abo-
ve-mentioned operational changes identified 
by ESPER, a key contribution was made by 
volunteer organisations which were involved 
in the distribution of sacks and information 
leaflets.
Thanks to the use of sacks with disposable 
UHF transponders, in spite of higher purcha-
sing costs compared to pre-paid sacks with 
the Council logo, the following advantages 
were obtained:
• The system encourages greater responsibi-
lity in the individual, as it permits keeping 
track of the numbers of sacks disposed of by 
each user and user identification, even when 
a large number of sacks are collected at the 
same time from an apartment block.  It is also 
possible to have greater control over separa-
ted items and lightweight multi-materials in 
particular;
• The alternative method of prepaid pre-prin-
ted sacks presents a risk of fraudulent com-
mercialisation of similarly coloured, printed 
sacks, above all when this solution is applied 
over a wide area in large councils or coopera-
tives. This risk is completely eliminated by the 
use of transponders;
• The disposable UHF transponder system 
can be used in conjunction with the use of 
bins or wheelie-bins, wherever there's suffi-
cient space outside apartment buildings to 
allow the use of rigid containers, giving the 
collection system more flexibility than if only 
pre-paid sacks or rigid containers with fixed 
transponders are used (the only two systems 
currently available on the market);
• The system also allows the appli-
cation of quantity-based tariffs in medieval 
historic centres where there is a lack of suffi-
cient outside space necessary for positioning 
bins or buckets with fixed transponders;
• The system can also be used for 
collection rounds which cover several coun-
cils, permitting an accurate assessment of the 
number of sacks collected in each Council.

In the eight areas south of the city where the 
new system was initially experimented, the 
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percentage of separated waste exceeded 90%, 
a much better result than anticipated.
In 2012, 923 less tons of waste were produced, 
equivalent to 4.12%, compared to 2011. This 
is a very positive outcome for the Council ad-
ministrators which shows that the public are 
increasingly implementing the good practices 
we have been promoting for several years 
towards the aim of Zero Waste. Furthermore, 
an increased awareness was noted on the part 
of families in the choices they make when pur-
chasing items or their use in everyday life. For 
example, there has been a reduction in the use 
of plastic and polylaminate  packaging, with 
recyclable containers being preferred, and the 
purchase of more and more on-tap or short-
chain products, which are also cheaper and 
lead to less waste. From the 2nd January, 2013 
the quantity-based tariff system was therefore 
extended over the whole council territory, in 
order to make the tariff more equal and to act 
as an incentive to all users.  The aim is to im-
prove the downward trend in the production 
of municipal waste, begun in 2005 with the 
implementation of 'door-to-door' collections. 
As the table shows the total production of 
municipal waste went from 699kgs per inha-
bitant in 2004 to 463kgs in 2012 with a 34% 
reduction.  The quantity of unseparated waste 
sent for disposal went from 438kgs in 2004 
down to 138kg per inhabitant per year in 
2012 with a reduction of 69%.
The Sapienza University in Rome carried out 
an analysis of Capannori, Rome and Salerno 
to study the levels of satisfaction in three cases 

where domestic waste collection was imple-
mented.  According to the study Capannori 
came out top with 94% customer satisfaction 
with the waste collection service: 94% of the 
inhabitants declared themselves satisfied with 
the service offered. All the merit must go to 
the council administrators who managed to 
organise an effective communication campai-
gn and active participation in door-to-door 
collection.  In actual fact 98.6% of council 
inhabitants were informed by publicity ma-
terial being sent to their homes, while 46% 
actively took part in meetings and public con-
ferences.
The positive experience of Capannori has 
favoured the adoption of the same system in 
other Italian councils.  After the introduction 
of sacks with UHF tags by Hera in Castel San 
Pietro in 2012, and by AMGA in Legnano, 
sacks with RFId (Radio Frequency Identifica-
tion) are also about to be introduced in Trento 
and Treviso, initially produced and developed 
for Capannori by SMP, Barletta and now also 
produced by other companies, thus favouring 
greater competition between the various pro-
ducers and a further reduction in supply costs.
The Minister for the Environment has the-
refore asked Capannori for advice, ideas and 
proposals to draw up a national plan for waste 
reduction.
During a meeting of 5th December 2012 the 
Mayor and Committee Chairman for Capan-
nori presented the  ministerial technical de-
partment and directors with their recently ap-
proved Council plan for waste reduction.  The 

Administration underlined the importance of 
waste reduction by either realignment of the 
CAC (Conai Environmental Contribution) 
with the European average (e.g. the CAC for 
paper in Europe is 70 Euro/ton while in Italy 
it Is only 6 Euro/ton) to collect more resour-
ces with which to reimburse councils for their 
costs of collection of packaging, or by inclu-
ding objectives of separate waste collection 
in the  national plan, legal requirements for 
councils to reduce waste, and changing over 
to quantity-based tariffs as already implemen-
ted in other European countries (e.g. Ger-
many, Austria, Ireland, Finland etc.) or soon 
to be introduced (in France all councils must 
adopt these provisions by the end of 2014). 
It has also been shown that quantity-based 
tariffs have been proven to be the most ef-
fective instrument in achieving a reduction in 
waste collection costs, cutting residual waste 
and an incentive for virtuous behaviour not 
just relating to waste collection, but also when 
choosing purchases. The objective of the ad-
ministrators of Capannori and the other 120 
Zero Waste Communities (which administer 
more than 3 million inhabitants) is in fact to 
reduce to a minimum the percentage of resi-
dual non-recyclable waste through a process 
of continual improvement and by choosing to 
adopt quantity-based tariffs as a key element 
in their administrative policy.  The “Zero 
Waste” objective appears ever closer and this 
plan of action can no longer be labelled as just 
utopian idealism.

Evolution of the % of separated waste and the pro-capita production of urban waste in Capannori from 2000 to 2012

Year Total 
residents

Residual  
MSW
(t/year)

Total 
MSW

Residual MSW,
pro-capita
(kg/inhab.)

Total  MSW 
pro-capita

(kg/inhab.anno)

Actual
separated waste
(SW/ tot. MSW)

SW with 
sweeping 

subtracted 
(%)

2000 43,716 417 28,680 444 656 32.30% 33.60%
2001 43,984 19,065 27,961 433 636 31.80% 33.10%
2002 43,934 18,750 27,596 427 628 32.10% 33.40%
2003 44,099 18,313 28,840 415 654 36.50% 39.70%
2004 44,248 19,374 30,930 438 699 37.40% 40.60%
2005 44,527 18,911 30,887 425 694 38.80% 42.10%
2006 44,738 15,229 30,079 340 672 49.40% 53.70%
2007 45,300 14,055 30,127 310 665 53.40% 58.00%
2008 45,570 10,947 28,870 240 634 62.10% 67.50%
2009 45,855 6,696 24,353 146 531 72.50% 78.90%
2010 46,207 6,650 24,448 144 529 72.80% 79.20%
2011 46,423 6,706 22,438 144 483 70.10% 76.30%
2012 46,493 6,399 21,514 138 463 70.26%* 76.66%*

Note: 2012 not yet validated by the ARRR, the Regional body for waste recuperation
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Introduction
Law no. 967 of August 2009, also known as 
the “Loi Grenelle I”, not only stipulated the 
obligation to draw up Plans to reduce waste 
for the collectivités, which had already been 
formulated in the “Plan d’actions déchets 
2009-2012”, but also the obligation of lo-
cal authorities to implement the Tarification 
Incitative by 2014. Prior to 2009, only 30 
local authorities had adopted the Pay-as-you-
throw (PAYT) method, for a total of 660,000 
inhabitants. By 2011, 101 collectivités were 
already applying the incentivising tariff, rea-
ching 3.2 million inhabitants, and was being 
studied and/or implemented for 6.6 million 
more inhabitants distributed in 203 other 
collectivités . In 2013, a total of 5.4 million 
inhabitants were covered, divided up amon-
gst 214 collectivités . France’s “Ademe” (the 
French agency for the environment and ener-
gy, similar to Italy’s ISPRA) predicts that by 
2020 15 million inhabitants  will be involved, 
in spite of the fact that the deadline for im-
plementing the pilot project has been pushed 
back to December 2015. In order to tackle the 
goal of cutting the pro capita production of 
urban and assimilated waste by 7% in 5 years 
(from 2008 to 2013) as set out in the Grenel-
le I and II laws, Ademe has been supporting 
local authorities and even individual councils 
in recent years with the preliminary studies, 
implementation phases and in involving end 

users, funding up to 70% of the project for 
implementing PAYT. Ademe has also publi-
shed the guidelines for implementing PAYT  
and providing users with proper informa-
tion about this type of pricing . An analysis 
of cases examined between 2009 and 2011 
showed an average drop in pro capita waste 
of around 80 kg/inhab. year, whilst amongst 
Councils that have yet to adopt PAYT the 
drop was only 11% of the pro capita waste 
produced, due chiefly to the economic crisis, 
and only in part to the adoption of local waste 
reduction plans made obligatory by the Loi 
Grenelle II passed in 2010. Article 46 of Law 
3 August 2009 stipulated that by the end of 
2014, a variable fee must be introduced, to 
be quantified according to the actual use of 
the service (the “polluter pays” principle) by 
calculating the volume or weight of the waste 
and the frequency with which it is emptied. 

In the case of buildings with more than one 
user, the administrator appointed to pay the 
TEOM (Taxe d'enlèvement des ordures mén-
agères- a domestic refuse tax) had the option 
of dividing the variable part amongst all the 
occupants (Art. 195 Loi 2010-788). The 
same article 195 stated the option of imple-
menting it throughout the municipal area as 
a whole, or just a part thereof. To follow is a 
summary of some of the experiences which il-
lustrate the evolution in how the “Tarification 
incitative” (also called “Redevance Incitative”, 
hereafter RI) is applied in France. 

igien

tariffazione puntuale in europagestione

Introduzione
La legge n. 967 dell’agosto del 2009, anche 
detta Loi Grenelle I, prevedeva, oltre l’obbli-
go della predisposizione dei Piani di ridu-
zione dei rifiuti per le collectivités, peraltro 
già formulato nel Plan d’actions déchets 
2009-2012, anche l’obbligo per le autorità 
locali della messa in opera della Tarification 
Incitative entro il 2014. Prima del 2009 era-
no soltanto 30 le autorità locali che aveva-
no già adottato il metodo della Tariffazione 
Puntuale per un totale di 660.000 abitanti. 
Nel 2011, 101 collectivités già applicavano 
la tariffa incentivante, raggiungendo i 3,2 
milioni di abitanti ed era in studio e/o in 
fase di implementazione per altri 6,6 milioni 
di abitanti distribuiti in 203 altre collecti-
vités. Nel 2013 sono stati coperti comples-
sivamente 5,4 milioni di abitanti, suddivisi 
in 214 collectivités. La stessa ADEME (che 
ha le stesse funzione dell’ISPRA in Italia) 
prevede che entro il 2020 saranno coinvolti 
15 milioni di abitanti, nonostante il termine 
per l’implementazione dei progetti pilota sia 
slittato a dicembre 2015. Anche per far fronte 
all’obiettivo di riduzione della produzione 
pro capite di rifiuti urbani e assimilati del 7% 
in 5 anni (dal 2008 al 2013), stabilito dalle 
Leggi Grenelle I e II, l’ADEME ha supportato 
negli ultimi anni le autorità locali o anche i 
singoli comuni negli studi preliminari, nelle 

esperienze di “tarification incitative” 
in francia

Con questo primo articolo 
presentiamo un estratto di uno 
studio redatto dalla ESPER che 
analizza le diverse esperienze di 
tariffazione puntuale in Europa. 
Sui prossimi numeri verranno 
illustrati i risultati ottenuti nelle 
altre nazioni europee.

di Attilio Tornavacca*, Andrea Cappello* e Davide Pavan**

fasi attuative e nella fase di coinvolgimento 
dell’utenza con finanziamenti fino al 70% 
del progetto di implementazione della Ta-
riffazione Puntuale. ADEME ha inoltre pub-
blicato le linee guida per l’implementazione 
della tariffazione puntuale e per la corretta 
comunicazione agli utenti di questa moda-
lità di tariffazione. Dall’analisi dei casi ana-
lizzati tra il 2009 e il 2011 si è registrato in 
media un calo del rifiuto pro capite di circa 
80 kg/ab/anno, mentre nelle collectivités di 
Comuni che non hanno ancora adottato la 
tariffazione puntuale il calo è stato soltanto 
dell’11% della produzione pro capite; calo 
dovuto soprattutto alla crisi economica e 
solo in parte all’adozione dei Piani di ridu-
zione dei rifiuti locali obbligatori previsti 
dalla Loi Grenelle II del 2010. L’art. 46 della 
Legge del 3 agosto del 2009 prevedeva, in via 

sperimentale, l’introduzione, entro il 2014, di 
una parte variabile da quantificare secondo 
l’effettivo utilizzo del servizio (principio chi 
inquina paga) attraverso il conteggio del 
volume oppure del peso dei rifiuti e della 
sua frequenza di svuotamento. Nei casi di 
abitazioni con più utenze, l’amministrato-
re incaricato del pagamento della TEOM 
(Taxe d’enlèvement des ordures ménagè-
res) poteva eventualmente ripartire la parte 
variabile tra tutti gli occupanti (Art. 195 Loi 
2010-788). L’articolo 195 della stessa leg-
ge prevede la possibilità di implementarla 
su tutto il territorio dei comuni o su parte 
di esso. Di seguito si riporta una sintesi di 
alcune esperienze esemplificative dell’evo-
luzione dell’applicazione della Tarification 
incitative (anche denominata Redevance 
Incitative, di seguito RI) in Francia. 

Figura 1 - Comunità di comuni e singoli comuni che hanno adottato la Tarification incitative al 
2013. Dati Ademe

Experiences of “Tarification Incitative”  
in France

This first article aims to illustrate an 
excerpt of a study drafted by ESPER 
to analyse the different Pay-as-you-
throw experiences in Europe. This 
first part concerns France, and the 
following editions will illustrate the 
results achieved in other European 
nations. 

By Attilio Tornavacca, Andrea Cappello (www.esper.it) and Davide Pavan (www.ccs.to.it)

Figure 1 – Comunity of councils and individual councils that had adopted Tarif ication incitative 
by 2013. Ademe f igures
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Agglomération du Grand Besançon
This was the first large union of councils to 
apply the PAYT principle (which stands for 
“Pay-as-you-throw”) in France. It is a union 
of 59 councils of France’s Comté region, 
which numbers over 177,000 inhabitants. 
The main city is Besançon with a population 
of 120,000 inhabitants; for the remaining 
municipalities, the rest of the population is 
distributed through a number of historical 
towns and rural areas. On average, in the 
first year alone, each user saw their tariff fall 
by 3%  which corresponds with around 20 
Euro a year. “On the contrary, a lack of wil-
lingness to separate rubbish would have lead 
to a cost of 25 Euro more", states Jean-Pierre 
Taillard, vice chairman  of the Consortium 
of Councils called “Grand Besançon”. In ad-
dition, residual waste in the 59 councils of 
Grand Besançon have dropped in the space 
of just one year, from 230 kg/inhab. in 2012 
to 168 kg/inhab. in 2013 ; in the municipa-
lity of Besancon itself, from 2008 to 2012, it 
fell by 50%. There has also been a 27% re-
duction in the total annual amount of waste 
being sent for incineration. Based on these 
results, the project to build the third oven 
for the incinerator has been abandoned. This 
would have cost the public around 6 Euro a 
year per inhabitant, compared with 1.4 Euro 
a year to implement RI, given the initial in-
vestment of 5 million Euro, of which around 
half has, however, been funded by Ademe . 
This system has made it possible to rationalise 
the service as the rate at which the wheelie 
bins for residual waste are put out has fallen 

by 50 % . The composition of the tariff for 
2015 was as follows: a fixed part, called “Part 
abonnement”, depending on the volume of 
the wheelie bin chosen by the user, and a va-
riable part calculated in relation to the weight 
or frequency with which it is emptied.

The case of the Lorraine
The Lorraine is a region of north-eastern Fran-
ce where 10 out of 41 collectivités switched to 
PAYT in 2010. The comparative analysis of 
costs between collectivités applying the Reom 
(Tariff), those with the Teom (Tax) and those 

Figura 2 - Evoluzione dei volumi di esposizione del rif iuto 
residuo, anni 2012 e 2013

Figura 3 - Costi medi per abitante centro cit tà e periferia, anni 2012 e 2013
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Il caso della Lorena
La Lorena è una regione della Francia 
Nord-orientale dove 10 collectivités su 41 
sono passate alla Tariffazione puntuale nel 
2010. L’analisi comparativa dei costi tra le 
collectivités che applicano la Reom (Ta-

è stata così predisposta: una parte fissa, detta 
Part abonnement, in funzione del volume 
del carrellato scelto dall’utenza, e una parte 
variabile, calcolata in relazione al peso o alla 
frequenza degli svuotamenti. In figura 4 ven-
gono illustrate le tariffe per il 2015.

Agglomération du Grand 
Besançon
E’ stata la prima grande unione di comuni 
ad aver applicato in Francia il principio Payt 
(acronimo di Pay as You Throw). È un’unione 
di 59 comuni della regione della Franca Con-
tea che conta più di 177.000 abitanti. La città 
principale è Besançon che ha una popolazione 
di 120.000 abitanti; la popolazione, per il resto 
dei comuni, è distribuita in diversi centri storici 
e aree rurali. In media soltanto per il primo 
anno ogni utenza ha visto una diminuzione 
del 3 % della propria tariffa che corrisponde a 
circa 20 euro annui.  “Al contrario, una scar-
sa attitudine a differenziare avrebbe portato 
invece ad un costo di 25 euro in più”, affer-
ma Jean-Pierre Taillard, vice presidente 
del Consorzio di comuni Grand Besançon. 
Inoltre nei 59 comuni di Grand Besançon si 
sono ridotti i rifiuti residui in un solo anno 
da 230 kg/ab nel 2012 a 168 kg/ab nel 2013; 
nel comune di Besancon, in quattro anni, dal 
2008 al 2012 del 50%. Si è ridotto anche del 
27% il totale annuo dei rifiuti che andavano 
a recupero energetico. Proprio sulla base di 
questi risultati è stato abbondonato il progetto 
del terzo forno per l’inceneritore, che sarebbe 
costato alla collettività circa 6 euro annui per 
abitante, a fronte degli 1,4 euro annui per la 
messa in opera della RI, con un  investimen-
to iniziale di 5 milioni di euro di cui circa la 
metà sono stati finanziati dall’ADEME. Questo 
sistema ha permesso la razionalizzazione del 
servizio in quanto il tasso di esposizione dei 
carrellati per il residuo si è ridotto del 50 %. 
La composizione della tariffa per l’anno 2015 

Figura 2 - Evoluzione dei volumi di esposizione del rifiuto resi-
duo, anni 2012 e 2013

Figura 3 - Costi medi per abitante centro città e periferia, anni 2012 e 2013

Figura 4 - Tariffe in uso nell’Agglomération du Grand Besançon

Figura 5 - Analisi comparativa dei costi di gestione, anno 2013

Figure 4 – Tarif fs in use in Agglomération du Grand Besançon

Figure 5 – Comparative analysis of management costs, 2013
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who have changed to the RI  shows us that, 
with residual waste reduced by almost 50%, 
there is also a reduction in the costs in €/inhab. 
per year, totalling 40% of the residual waste. 
Compared with the total costs incurred for 
the service, which also include management 
of the “déchèterie” (the municipal collection 
centre), the glass banks (which remain kerb-
side) and the collection of other waste types 
which can be separated, the composition of 

all the service costs applied to all the councils 
that have implemented RI differs. Overall, the 
cost of the service has dropped from 81.32€ a 
year per inhabitant to 62.74€ a year in the col-
lectivités that have changed to RI . The most 
up-to-date figures for 2014  reveal that, in the 
Lorraine region overall, 334,000 inhabitants 
out of 2.3 will have switched to RI by 2015.

Sud-Grésivaudan:
voluntary contribution to PAYT in a 
rural environment
This is a group of 45 municipalities with 
40,000 inhabitants, an area which is rural 
in nature where the houses are scattered. 
The aim of the administrators was chiefly to 
contain the costs in a highly rural and di-
spersive area when they shifted to RI. The 
solution adopted involved placing a number 
of semi-buried containers for the three main 
recyclable waste types, and another container 
with controlled electronics access for residual 
waste, with a maximum capacity of 30 lt. per 
individual access. 
The main critical points included frequent 
episodes of fly tipping near the recycling bank 
areas. As a result, a door-to-door service was 
set up (PàP) for certain types of non-domestic 
users, to intercept types of waste left out of the 
recycling bank and collection centre system. 
Between 2009 and 2013, there was a 60% 
drop in the residual waste produced, (from 
253 kg/inhab. year to 100) and an increase 
in the intercepted packaging of 120%, 87.5% 
for paper and 27.5% for glass.
Inside the kerbside containers, however, there 
was a 50% increase in inappropriate mate-
rials. For the 5 years of experimentation, the 
aim of the authorities was in any case reached 
as the service cost remained virtually the same 
. Articles in the local press   however reveal 
that this system created a series of problems 
and increasing dissatisfaction in the whole 
community: rubbish piled up around the wa-
ste banks, needing constant maintenance and 
careful local supervision to prevent the contai-
ners from being blocked once the maximum 
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di 40.000 abitanti, con una forte caratte-
rizzazione rurale e tipologie abitative di 
insediamenti sparsi. L’obiettivo dell’am-
ministrazione era contenere i costi in un 
ambiente fortemente rurale e dispersivo 
durante il passaggio alla RI. 
La soluzione adottata è stata quella di 
posizionare diversi contenitori semi-in-
terrati con le tre principali frazioni rici-
clabili e un altro contenitore con accesso 
elettronico controllato per il residuo della 
capienza massima di 30 lt. per singolo 
accesso. Le criticità principali segnalate 
sono riferite ai frequenti abbandoni di 
rifiuti nei pressi delle isole ed è quindi 
stato implementato un servizio di rac-
colta porta a porta (PàP) per alcune 
tipologie di utenze non domestiche per 
intercettare alcune tipologie di rifiuto 
che rimanevano fuori dal sistema delle 
isole e da quello dei centri di raccolta. 
Tra il 2009 ed il 2013 si è riscontrata una 
diminuzione dei rifiuti residui del 60 % 
(da 253 kg/ab/anno a 100) e un aumento 
del 120 % per gli imballaggi intercettati, 
del 87,5 %  per la carta e del 27,5 % per il 
vetro. All’interno dei contenitori stradali 
è stato però riscontrato un aumento del 
tasso di materiali estranei del 50 %. Per 
i 5 anni di sperimentazione l’obiettivo 
delle amministrazioni è stato comunque 
raggiunto, in quanto il costo del servizio è 
rimasto pressoché invariato. Dalla lettura 
di diversi articoli della stampa locale , si 
evince però che questo sistema ha creato 
una serie di problemi e un malcontento 
crescente in tutta la comunità: accumuli 
di rifiuti attorno alle isole che necessi-

zione dei costi del servizio cambiano no-
tevolmente. Complessivamente il costo del 
servizio diminuisce da 81,32 € annui per 
abitante a 62,74 € nelle collectivités che 
hanno effettuato il passaggio alla RI. I dati 
più aggiornati al 2014 mostrano che entro 
il 2015 nella regione della Lorena 334.000 
abitanti su 2,3 milioni passeranno alla RI. 
Sud-Grésivaudan: apporto volontario alla 
tariffazione puntuale in ambiente rurale
Questo è un agglomerato di 45 comuni 

riffa), quelli in Teom (Tassa) e quelli che 
sono passati alla RI ci mostra che, a fronte 
di una riduzione dei rifiuti residui di quasi 
il 50%, si ha anche un diminuzione del 
40% dei costi per il rifiuto residuo. Rispetto 
al totale dei costi del servizio comprendono 
anche la gestione delle déchèteries (i centri 
di raccolta comunale), la raccolta del vetro 
(che rimane stradale) e la raccolta delle al-
tre frazioni differenziabili, ma nei comuni 
che hanno implementato la RI la composi-

Figura 6 - Costi in funzione del sistema di tariffazione, anno 2011 

Figura 8 Andamento delle tariffe, anni 2009-2012

Figura 9 - Sud-Grésivaudan

Figura 7 - Andamento delle tendenze nei flussi di rifiuti
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Figure 9 – Sud-Grésivaudan

Figure 6 – Costs according to the tarif f system, 2011 

68

10 EX AMPLES THE MOST RECENT SCIENTIFIC AND AWARENESS-R AISING ACTIVITIES



load had been reached.
These problems prompted the authorities to 
adopt a series of measures concerning the col-
lection method used. 
A telephone survey  also revealed a very low 
level of satisfaction amongst users, as “the 
disadvantages are more obvious than the ad-
vantages in this new collection system”  . A 
number of public meetings were held with 
associations with a great deal of tension, be-
cause the citizens were not only experiencing 
problems but also seeing their tariffs go up . 
Fully-fledged “revolts” against the recycling 
bank areas were staged in various municipa-
lise in the Sud-Grésivaudan. A further article 
opposite from the local press spotlights the 
critical problems .

District of Sarrebourg in Lorraine
In this district of 59,000 inhabitants and 
102 municipalities, spread out over an area 
of 1,162 km2, RI was adopted in 2009. The 
costs for managing residual waste went from 
84 Euro in 2009 to 64 Euro per inhabitant in 
2012. The residual waste went from 299 to 
130 kg/year (with a 55% reduction) and the 
rate at which recyclable materials were valo-
rised went from 34% to 55% . It should be 
noted that the Tariff was cut by 5€/inhab. per 
year, but with a considerable redistribution of 
costs amongst residual waste (which dropped 
by 31€ inhab. per year) with a resultant incre-

ase in the cost of the separated waste fractions 
(+14€) and management of the déchèteries 
(+4€).

Experiences in Alsace
In the region of Alsace, many French coun-
cils have been implementing the RI system 
since 2007. The region is divided into two 
departments, the Lower Rhine to the nor-

th and the Upper Rhine to the south. It has 
around 1.9 million inhabitants overall. There 
are differences between the two departments 
in terms of pro-capita production and % of 
recycling. Indeed whilst the Upper Rhine col-
lects 113kg/year of separated materials, in the 
Lower Rhine their collection rate is stationary 
at 89 kg; the total pro-capita amount pro-
duced also differs, from the 524 kg/a year in 
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Le esperienze in Alsazia
 Nella regione alsaziana molti comuni france-
si hanno implementato la RI già a partire dal 
2007. La regione è divisa in due dipartimenti: 
il Basso Reno a nord e l’Alto Reno a sud e 
conta complessivamente circa 1,9 milioni di 
abitanti. Tra i due dipartimenti sussistono al-
cune differenze in termini di produzione pro-
capite e di percentuale di RD: mentre l’Alto 

zione del 55 %) e il tasso di valorizzazione 
dei materiali riciclabile è passato dal 34 
al 55 %. Da rilevare che la riduzione della 
Tariffa è stata di 5 €/ab/anno,  ma con 
un’importante ridistribuzione dei costi tra 
i rifiuti residui (che sono scesi di 31 €/ ab/
anno) con conseguente aumento del costo 
delle frazioni differenziate (+ 14 €) e della 
gestione delle déchèteries (+ 4 €).

tano di manutenzione continue e di un 
attento controllo sul territorio per evitare 
i blocchi dovuti al raggiungimento delle 
quantità massime di carico. Questi pro-
blemi hanno spinto l’amministrazione ad 
una serie di accorgimenti sulle modalità 
di raccolta.
Un’inchiesta telefonica  ha mostrato an-
che un grado molto basso di gradimento 
da parte dell’utenza in quanto “sono più 
evidenti gli svantaggi che non i vantag-
gi di questo nuovo sistema di raccolta” . 
Si è dovuto procedere a diversi incontri 
pubblici con le associazioni in un clima 
di forte tensione, perché contestualmente 
ai problemi i cittadini nell’ultimo periodo 
si sono anche visti aumentare l’importo 
della tariffa . In diversi comuni del distretto 
di Sud-Grésivaudan si sono verificate delle 
vere e proprie “rivolte” contro le isole ad 
apporto volontario. A lato un ulteriore ar-
ticolo della stampa locale in cui vengono 
evidenziate le criticità .

Distretto di Sarrebourg, 
nella Lorena
 In questo distretto di 59.000 abitanti e 102 
comuni che si estende su un territorio di 
1.162 km2 si è passati alla RI nel 2009. I 
costi di gestione del residuo sono passati 
da 84 euro del 2009 a 64 Euro per abitante 
nel 2012. I rifiuti residui sono passati da 
299 a 130 kg/ab/anno (con una diminu-

Figura 10 - Isole interrate

Figura 11 – Evoluzione dei differenti flussi di rifiuti un anno dopo la messa in opera, dati Ademe 2013Figure 11 – Evolution of dif ferent waste folows one year af ter implementation - Ademe f igures, 2013

Figure 10 – Buried islands
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** Consorzio Chierese CCS

di rifiuti. Tra questi in 9 consorzi di comuni 
si contano quasi 700.000 abitanti. Dall’analisi 
dei dati emerge una drastica diminuzione dei 
rifiuti indifferenziati e un aumento delle fra-
zioni differenziate: vi sono unioni di comuni 
che fanno meglio, raggiungendo fino al 20% 
di riduzione pro-capite del rifiuto residuo in 
un solo anno. 

Reno raccoglie complessivamente 113kg/ab/
anno di materiali differenziati, nel Basso Reno 
questa si ferma a 89 kg; anche la produzione 
totale pro-capite si discosta da 524 kg/annui 
dell’Alto Reno a 614 del Basso Reno. Questo si 
spiega perché nell’Alto Reno già dal 2006 nove 
Consorzi di comuni hanno applicato la RI, 
con importanti effetti sulla produzione totale 

Glossario
ADEME: Agence de l’Environnement et de la 
Maîtrise de l’Énergie (Agenzia per l’ambiente 
e la gestione dell’energia)
OMA: Ordures Ménagères et Assimilés (Rifiuti 
urbani ed assimilati)
OMR: Ordures Ménagères Résiduelles (Rifiuti 
Urbani residui)
PàP: Porte à Porte (Raccolta domiciliare por-
ta a porta)
PAV: Point d’apport volontaire (Isole ecologi-
che stradali per la RD)
PF: Part Fixe (Parte fissa)
PV: Part Variable (Parte variabile)
REOM: Redevance d’Enlèvement des Ordures 
Ménagères (Tariffa per la raccolta dei rifiuti 
urbani)
REOMI: Redevance d’Elimination des Or-
dures (Tariffa per lo smaltimento dei rifiuti 
urbani)
TI: Tarification Incitative (Tariffazione pun-
tuale)
RI: Redevance Incitative (Tariffa Puntuale o 
Incentivante)
TEOM: Taxe d’Enlèvement des Ordures 
Ménagères (Tassa per la raccolta dei rifiuti 
urbani)
TEOMi: Taxe d’Enlèvement des Ordures Mé-
nagères incitative (Tassa per lo smaltimento 
dei rifiuti urbani)

To explore other European experiences: How is implemented Payt As You Throw 
in Europe: experiences in Germany
http://esper.it/docs/TPGermania.pdf
Results and experiences of Pay As You Throw in Belgium
http://esper.it/docs/TPBelgio.pdf 

the Upper Rhine to 614 in the Lower Rhine 
. This can be explained because in the Upper 
Rhine, nine council Consortiums had applied 
RI as early as 2006, achieving considerable 
effects on the total waste produced. These 9 
council consortiums number almost 700,000 
inhabitants. An analysis of the figures reveals 

a drastic reduction in the unseparated waste, 
and an increase in the recycled fractions: there 
are unions of councils that do better, reaching 
up to 20% pro-capita reduction of the overall 
residual waste produced in just one year.

Glossary
ADEME: Agence de l’Environnement et de la 
Maîtrise de l’Énergie (Agency for the environ-
ment and energy management)
OMA: Ordures Ménagères et Assimilés (Mu-
nicipal and assimilated waste)
OMR: Ordures Ménagères Résiduelles (resi-
dual municipal waste)
PàP: Porte à Porte (door-to-door collection)
PAV: Point d’apport volontaire (kerbside 
recycling banks)
PF: Part Fixe (Fixed part)
PV: Part Variable (Variable part)
REOM: Redevance d’Enlèvement des Ordu-
res Ménagères (Tariff for collection of muni-
cipal waste)
REOMI: Redevance d’Elimination des Or-
dures (Tariffa for disposal of municipal waste)
TI: Tarification Incitative (PAYT)
RI: Redevance Incitative (PAYT or Incentivi-
sing Tariff)
TEOM: Taxe d’Enlèvement des Ordures 
Ménagères (Tax for municipal waste col-
lection)
TEOMi: Taxe d’Enlèvement des Ordures 
Ménagères incitative (Tax for disposal of mu-
nicipal waste)
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The “Minimum Environmental Criteria”
for awarding municipal waste management services 

With the decree issued on 13 February 2014 
(Official Journal no. 58, dated 11 March 
2014), the Ministry for the Environment 
and Protection of Territory and Seas adopted 
and published the “Minimum Environmen-
tal Criteria” (hereafter MEC) for “Awarding 
Urban Waste management services”. Its aim 
is to reach 50% (in terms of both number 
and value) of “green” contracts awarded, by 
2014. The “MEC” contain general guidelines 
which aim to help public authorities rationa-
lise consumption and procurement, as well 
as considerations of an environmental natu-
re linked to the various stages of the tender 
procedure (object of the contract, technical 
specifications, valuable technical characteri-
stics linked to the method used for awarding 
the most economically advantageous bid and 
conditions of execution of the subcontract). 
These are intended to ensure the supplies 
themselves and the contracts awarded are en-
vironmentally salient for the entire lifecycle of 
the service/product.
As regards awarding the urban waste mana-
gement service, the MECs adopted by the 
Ministry basically concern collection, whilst 
the definition of minimum criteria for other 
phases of the urban hygiene service have been 
put off until future updates are made. 
One positive and distinguishing aspect of the 
Decree is the fact that it clarifies and highli-
ghts that the Prevention of Waste Production, 
as stipulated in part 4 of Leg. Decree no. 
152/2006 (known as the Unified Environ-

mental Document), constitutes the regula-
tory framework for the contractor.
In its illustrative technical report, the bidding 
party must formulate proposals to improve 
management, reduce the amounts of waste to 
be disposed of, and improve environmental 
factors. Within one year of winning the con-
tract, the contractor must present the client 
with a report detailing elements that define 
the measures adopted to reduce waste. The 
contractor must also conduct campaigns to 
raise awareness on the topic of minimising 
the environmental impact of waste, both for 
users and students of the schools indicated in 
the tender documents.
In accordance with point 3.3.4., local autho-
rities must in any case place their own “Wa-
ste prevention plan” at the disposal of those 
bidding for the contract. This plan must be 
drafted in compliance with the recent “Na-
tional waste prevention programme” adopted 
by the Ministry for the Environment last 7 
October 2013. This invites local authorities 
to “implement pay-as-you-throw (PAYT) 
mechanisms, where the user groups and col-
lection systems allow them to be applied in 
a rational manner, for urban waste systems 
(depending on the volumes or quantities 
disposed of)”. It should, however, be noted 
that the MECs would have done better to 
consider and outline the request to imple-
ment PAYT to a greater extent, whilst instead 
they have limited themselves to stating that 
the contractor must implement and adopt an 
automatic system for managing data regar-
ding the service (which must necessarily be 
combined with the Data Bank managed by 
Ancitel Energia & Ambiente SpA, without 
explaining the methods adopted or any ad-
vantage or justification thereof) which can 
provide information on the following:

• Number and type of users served;
• Number of inhabitants served;
• Range, location and method used for sepa-
rate waste collection;
• Quantity of waste collected according to 
type;
• Daily flows of users and materials in waste 
collection centres;
• Types and frequency of any problems with 
the service;
• Destination of waste types collected (cen-
tres for treating, recuperating and disposing 
of waste);
• Data on domestic and community compo-
sting;
• Number of vehicles used for waste col-
lection;
• Number of events and relevant waste pro-
duced;
• All information needed to respect the crite-
ria for “information for users” and “periodic 
service reports”.
The above information does not, however, 
include the need for identifying the volume 
of residual or recyclable waste put out by the 
individual user using an RFId or equivalent 
system. As a result, the figures which are es-
sential for applying a PAYT system properly 
are not supplied. A bonus score is only stipu-
lated in cases where at least 50% (in numeri-
cal terms) of the vehicles used to collect waste 
are equipped with automatic user identifica-
tion devices. This partial shortfall is not com-
prehensible if we bear in mind that the cost 
of identifying and monitoring the containers 
which are emptied is negligible (RFIds are 
even used on disposable dustbin bags in Ca-
pannori, as well as many other virtuous mu-
nicipalities that have followed in the footsteps 

The municipal waste service is ma-
naged on a rewards-based system, in 
keeping with published regulations 
governing separate collection of 
municipal waste

By Attilio Tornavacca, Director of ESPER
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introdotto in Italia dalla ESPER nella reda-
zione degli atti di gara è il “principio della 
responsabilità condivisa” per sviluppare e 
favorire al massimo la continua ed efficace 
collaborazione tra appaltatore e stazione ap-
paltante per il raggiungimento degli obietti-
vi non solo dal punto di vista quantitativo 
(% di RD), ma soprattutto qualitativo (pu-
rezza merceologica delle frazioni raccolte), 
proprio grazie all’adozione della tariffazione 
puntuale con l’applicazione su tutti i con-
tenitori e i sacchetti di specifici transponder 
per incentivare gli utenti e corresponsabiliz-
zarli nella massimizzazione della qualità dei 
materiali conferiti (grazie al transponder è 
molto semplice individuare l’utente che ha 
conferito in modo errato i propri rifiuti) e 
nella riduzione dei costi di raccolta grazie 
all’esposizione di soli contenitori pieni. In 
applicazione di tale principio non è stata 
prevista esclusivamente l’applicazione di 
penalità a carico dell’appaltatore in caso di 
mancato raggiungimento degli obiettivi, ma 
anche delle consistenti premialità in caso di 
superamento degli obiettivi minimi previsti. 
Viene infatti riconosciuto all’appaltatore il 
50 % dei minori oneri di smaltimento quale 
elemento premiante e incentivante (la stes-
sa percentuale applicata in caso di mancato 
raggiungimento per garantire il giusto equi-
librio tra importi delle sanzioni e valori rico-
nosciuti come premialità). Per incentivare e 
coinvolgere anche gli operatori nell’attività 
di sensibilizzazione degli utenti e controllo 
dei conferimenti è stato inoltre stabilito negli 
atti di gara che “La Ditta aggiudicataria do-

del Consiglio di Stato del 21/09/2010 in cui si 
stabiliva che “...la P.A., nella predisposizione 
del bando esercita un potere attinente al 
merito amministrativo laddove inserisce 
disposizioni ulteriori rispetto al contenu-
to minimo ex lege previsto; queste ultime, 
quindi, saranno censurabili in sede giu-
risdizionale allorché appaiano viziate da 
eccesso di potere, ad esempio per illogicità, 
irragionevolezza o incongruenza rispetto 
al fine pubblico della gara.. E’ infatti evi-
dente che il raggiungimento dell’obiettivo 
in questione (65 % di RD) non dipende 
esclusivamente dalla volontà dell’appal-
tatore, essendo condizionato in maniera 
preponderante dalla selezione dei rifiuti da 
avviare a raccolta differenziata da parte 
dei cittadini, utenti del servizio …”1. Nel-
la gara censurata dal Consiglio di Stato nel 
2010 il Comune di Cassano, senza avvalersi 
del supporto tecnico della ESPER, aveva in-
fatti stabilito che l’intero importo dei costi di 
smaltimento derivanti dal mancato rispetto 
degli obiettivi stabiliti dal Dlgs 152/2006 e 
s.m.i. fosse addebito all’appaltatore. Nella 
successiva gara indetta nel 2012 dal Comu-
ne di Cassano con il supporto tecnico del-
la ESPER è stato invece stabilito che l’I.A. 
dovesse assumersi solo il 50 % di tale oneri 
poiché anche l’amministrazione comunale, 
ai sensi della sentenza citata, doveva essere 
corresponsabilizzata al raggiungimento de-
gli obiettivi imposti agli enti locali dal Dlgs 
152/2006 e s.m.i. e non potesse ribaltare in-
tegralmente tale responsabilità sull’I.A. come 
avvenuto con la gara censurata. ll principio 

della ESPER) e tale attività consente anche 
di controllare al meglio l’effettiva corretta 
esecuzione del servizio.
E’ doveroso evidenziare che in tutti i Comuni 
italiani in cui è stata introdotta la tariffazione 
puntuale il livello di raccolta differenziata è 
aumentato solitamente di almeno 10 punti 
percentuali e i costi di raccolta risultano infe-
riori a quelli medi registrati nei contesti in cui 
non viene applicato il principio europeo “chi 
inquina paga”, come dimostrato nell’articolo 
“Raccogliere bene costa meno” pubblicato 
sul n. 1/2014 di questa rivista.
Tra le varie indicazioni fornite nel Decreto 
alle stazioni appaltanti quelle che risultano 
più importanti, condivisibili e innovative 
sono soprattutto le seguenti:
• realizzare, anche attraverso il contratto di 
affidamento del servizio di gestione dei rifiuti, 
azioni mirate a prevenire la produzione dei ri-
fiuti e l’impatto a essi associato, fermo restando 
il rispetto delle norme vigenti e la coerenza con 
il Programma nazionale di prevenzione del Mi-
nistero dell’Ambiente;
• realizzare aree per la raccolta di beni usati (an-
che denominati Centri del Riuso) e centri di rac-
colta dei rifiuti che siano adiacenti o comunque 
vicini e logisticamente connessi tra loro; 
• promuovere il compostaggio domestico e tutte 
le possibili azioni di riduzione a monte;
• garantire la disponibilità di un quadro com-
pleto di informazioni ai cittadini (attraverso la 
realizzazione di programmi e campagne di in-
formazione e sensibilizzazione degli utenti e degli 
studenti delle scuole);
• assicurare le informazioni alla stazione ap-
paltante (disponibilità di dati quali-quantitativi 
sempre aggiornati sul servizio), di informazioni 
agli offerenti esaustive (studio locale, piano di 
prevenzione).
• promuovere la massimizzazione della quantità 
e soprattutto della qualità della raccolta differen-
ziata, anche creando “economie di scopo” verso 
l’appaltatore.
In relazione all’ultimo punto la condivisione 
della scelta di favorire la creazione di “eco-
nomie di scopo” verso l’appaltatore deriva 
dall’esperienza sul campo che ESPER ha 
perfezionato negli ultimi anni grazie ad una 
formulazione innovativa degli atti di gara 
redatti per conto di varie amministrazione 
locali anche in base all’analisi della sentenza 

1 Fonte http://www.giustizia-amministrativa.it/DocumentiGA/Consiglio%20di%20Stato/Sezione%20
5/2009/200909620/Provvedimenti/201007031_11.XML

of this positive experience with the technical 
guidance of ESPER), and the fact that it also 
makes it possible to ensure that the service is 
being implemented properly. 
It is important to note that recycling levels 
have increased by at least 10 percent in every 
Italian municipality where PAYT has been in-
troduced, and that collection costs are lower 
than the average recorded in towns where 
the European “polluter pays” principle is not 
applied. This is also underlined in the article 
entitled “Raccogliere bene costa meno” (Col-
lecting waste well costs less), published in edi-
tion no. 1/2014 of GSA Urban Hygiene.
Of the various guidelines the Decree provides 
clients, the most important and innovative are 
as follows:
• Implement measures, using the waste mana-
gement service contract, amongst others, that 
prevent production of waste and its associated 
impact, notwithstanding respect for the regu-
lations in force, and ensuring they are in kee-
ping with the national Prevention Programme 
issued by the Ministry for the Environment;
• Create areas for collecting used goods (also 
known as Re-Use Centres) and waste col-
lection centres which are adjacent, or in any 
case nearby and logistically linked to one 
another; 
• Promote home composting and all possible 
upstream reduction measures;
• Guarantee that citizens have all the infor-
mation they need (by conducting information 
programmes and campaigns to raise aware-
ness amongst users and school pupils);
• Ensure the information available to the 
client (availability of qualitative and quantita-
tive data on the service which is always up-to-
date) and bidders is exhaustive (local studies 
and prevention plan);
• Promote separate waste collection to ensure 
the largest quantities are collected and, above 
all, that it is of the highest quality, not least 
by creating “economies of purpose” for the 
contractor.
In relation to the last point, the decision to 
promote “economies of purpose” for contrac-
tors is the result of the experience ESPER has 
accumulated over the years, thanks also to 
the innovative approach adopted in drafting 

tender documents on behalf of a variety of 
local authorities. It is also based on the judg-
ment passed by the Council of State, dated 
21/09/2010, which states that “...in drafting 
the call for tenders, the Public Authorities 
exercise power regarding administrative merit 
where this includes measures over and above 
the legally required minimum; the latter can 
accordingly be jurisdictionally challenged 
if they appear compromised by an excess of 
power. An example of this includes when it 
is illogical, unreasonable or incongruent with 
the public aim of the call for tenders. It is in 
fact evident that reaching the aim in question 
(65% recycling rate) does not depend exclu-
sively on the will of the contractor, as it is 
affected to a considerable extent by the way 
waste is recycled by citizens, the service’s users 
…” . In a call for tenders which was challen-
ged by the Council of State in 2010, Cassano 
Council, which did not avail of the technical 
support of ESPER, had in fact stipulated that 
the entire amount of the disposal costs resul-
ting from the failure to reach the objectives, 
as set out in Legislative Decree 152/2006 and 
subsequent amendments, should be borne by 
the contractor. In the subsequent call for ten-
ders held in 2012 by Cassano  Council, with 
the technical support of ESPER, it was instead 
established that the winning contractor would 
only bear 50 % of these expenses, because the 
municipal authorities, in accordance with the 
judgment mentioned above, needed to be 
equally responsible in reaching the objectives 
set for local authorities to reach by Legislative 
Decree 152/2006 and subsequent amend-
ments. It could not place the whole burden 
for this responsibility on the contractor, as 
had indeed occurred in the tender which was 

challenged. The principle which ESPER has 
introduced in Italy in drafting calls for tenders 
is the “principle of shared responsibility” to 
develop and promote constant and effective 
cooperation between contractor and client to 
the utmost, in order to reach objectives not 
only of a quantitative nature (% of recycling) 
but above all qualitative (purity of the mate-
rials collected). This is achieved by adopting 
PAYT and applying specific transponders to 
all bags and containers, to encourage users 
and render them jointly responsible, whilst 
maximising the quality of materials collected 
(transponders make it very simple to identify 
users who have put refuse out in an incorrect 
manner) and reducing collection costs, as only 
full containers are put out. This principle not 
only applied penalties to the contractor if the 
goals were not reached; it also stipulated con-
sistent bonuses where the minimum objecti-
ves were reached. The contractor is actually 
rewarded with 50 % lower disposal costs as 
an incentivising reward (the same percentage 
applied if the goal is not achieved, to guaran-
tee the right balance between the amounts of 
the penalties and those paid as a reward). In 
order to encourage and involve staff in their 
work to raise awareness amongst users and 
check waste is separated correctly, the call for 
tenders states that “The Company winning 
the bid must pay staff members, by way of 
an annual productivity bonus, at least 50% of 
the amount received from the client by way 
of reward.” At the same time it offers a higher 
score for technical bids in which the busines-
ses opt to pay their staff members a higher 
percentage of these bonuses by dividing them 
into appropriate work areas for the individual 
teams, undertaking to monitor the results rea-

1. Source http://www.giustizia-amministrativa.it/DocumentiGA/Consiglio%20di%20Stato/Sezione%205/2009/200909620/Provvedimen-
ti/201007031_11.XML
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ched in the individual areas being monitored. 
The decree rightly states that the contractor 
is obliged to equip itself with a system to 
verify the quality of the waste it collects, to 
register waste mistakenly put out, and notify 
the client accordingly. ESPER has, however, 
noted in its work in the field that it is virtually 
impossible to implement this checking system 
if a monitoring system is not adopted in in-
dividual areas, rewarding the most deserving 
staff members with financial bonuses. 
As regards green procurement, the decree sta-
tes that waste containers used both for kerbsi-
de bins (bags and wheelie bins) and users (bags 
and/or rigid containers) must conform with 
the Minimum Environmental Criteria for 
urban furnishings (which are, however, still 
being drawn up) and contain 30% recycled 
materials, with the exception of bags for home 
collection of compostable waste which must 
be made of compostable materials. In this 
case, it should be noted the guideline of 30% 
recycled material is too generic, as it does 
not state whether this percentage can inclu-
de pre-consumption recycled plastic (namely 
off-cuts from the production phase, which 
are always re-granulated and re-used) or, as 
would be more appropriate, only post-con-
sumption materials, to ensure materials from 
separate waste collection really are recycled. 
For a number of years now, a large number of 
industries in the sector have carried the ecolo-
gical compliance logo “Plastica Seconda Vita" 
(Second Life Plastic), created by the IPPR to 
certify the products (which the company gua-
rantees are identifiable, traceable and contain 
a percentage of recycled post-consumption 
plastics for making items or their componen-
ts), in accordance with ministerial Green Pu-
blic Procurement guidelines.
In order to obtain “Second Life Plastic from 
separate waste collection” (or other post-con-
sumption circuits) a minimum percentage of 
recycled raw materials is in fact required. The 
memorandum issued by the Ministry for the 
Environment on 4 August 2004 puts this at 
66.5 % for injection moulded containers and 
47.5 % for bags made using blow technology .
As regards the vehicles used for collecting wa-
ste and transporting it, the Decree states that 
at least 30% of the fleet of vehicles must have 

engines no older than Euro 5 or be electric, 
hybrid or run on methane or liquid gas. 
Where the contract is awarded based on the 
lowest bid (this being the preferred option, 
according to the indications of Italy’s Green 
Procurement plan), the Decree states that it 
is advisable to award at least 15 % of the total 
score to the above reward criteria.
With regard to the Municipal Collection 
Centres, the Decree rightly states that the 
contractor must carry out any work necessary 
to ensure that the collection centres housed in 
the areas indicated in the call for tender must 
be implemented and run in compliance with 
regulations currently in force. It is, however, 
unclear why the needs of the approximately 
2,000 Councils with less than 1,000 resident 
inhabitants (with over one million residents in 
total) have not been taken into account, given 
that the opening hours of these municipal 
Waste Collection Centres, involving no less 
than 12 hours a week, would prove impos-
sible to sustain from a financial standpoint; 
nor indeed would it be indispensable from a  
technical point of view. On the other hand, 
the request to keep the MWCCs open at least 
on Saturday or Sunday, to promote their use, 
is reasonable. The stipulation that the con-
tractor must provide a specific separate waste 
collection service, providing wheelie bins and 

the necessary signs on site for waste produced 
in the course of events (markets, fetes, fairs 
and periodic celebrations) and for which the 
client indicates the number and size in the 
documents of the call for tenders, is laudable 
and appropriate. 
A further innovative and distinguishing featu-
re of the MECs is the obligation to adopt do-
mestic separate waste collection (“door-to-do-
or”) which must involve at least:
• Organic waste (compostables) and residual 
waste (non-recyclable);
• 70% or 50% of users, depending on 
whether the service is provided to a total of up 
to 100,00 users or more than 100,000 users.
The Ministry for the Environment has, as 
a result, finally clarified that door-to-door 
collection is the only system that makes it 
possible to reach and even exceed the quan-
titative and qualitative recycling goals set by 
Italian and European regulations. The other 
collection methods should accordingly be 
viewed as residual collection methods, and 
should slowly be phased-out where the con-
ditions make it possible to do so. 
As for the residual non-door-to-door separate 
waste collection, the basic criteria of the decree 
state that this must only involve single-mate-
rial collection of glass, whilst for plastic and 
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ma di materie prime riciclate secondo quanto 
indicato nella circolare del Min. Ambiente del 
4 agosto 2004 pari al 66,5 % per i contenito-
ri ottenuti con stampaggio a iniezione e del 
47,5 % per i sacchetti ottenuti con la tecno-
logia del soffiaggio2.
Per quanto riguarda gli automezzi per la 
raccolta e il trasporto dei rifiuti il Decreto 
stabilisce che almeno il 30% del parco mezzi 
deve essere dotato di motorizzazione non in-
feriore a Euro 5 oppure essere elettrici, ibridi 
o a metano o a gpl.
Nel caso di aggiudicazione in base al sistema 
dell’offerta economicamente più vantaggiosa 
(quella considerata preferibile secondo le in-
dicazione dei PAN GPP) il Decreto evidenzia 
l’opportunità di assegnare almeno il 15 % 
del punteggio totale disponibile ai suddetti 
criteri premianti.
Per quanto riguarda i Centri di Raccolta 
Comunali il Decreto prevede correttamente 
che l’appaltatore deve attuare tutti gli inter-
venti necessari ad assicurare che i centri di 
raccolta, previsti nelle località indicate nei 
documenti di gara, siano realizzati e funzio-
nanti nel rispetto delle norme vigenti. Non 
si comprende però il motivo per cui non si 
è tenuto conto delle esigenze dei circa 2000 
Comuni con meno di 1.000 abitanti residenti 
(che contano più di un milione di residenti) 
in cui un orario di apertura al pubblico del 
CCR non inferiori a 12 ore a settimana sareb-
be insostenibile dal punto di vista economico 
e comunque non indispensabile neppure sot-
to il profilo tecnico. Risulta invece opportuna 
la richiesta di tenere aperto il CCR almeno il 
sabato o la domenica per favorirne l’utilizzo. 
Risulta invece lodevole e assai opportuna la 
previsione che l’appaltatore debba svolgere 
un servizio specifico di raccolta differenziata, 
predisponendo in loco i contenitori carrella-
bili e la cartellonistica necessari, per i rifiuti 
prodotti nel corso di eventi (mercati, feste, 
fiere, sagre periodiche) di cui la stazione ap-
paltante ha indicato il numero e la dimen-
sione nei documenti di gara.
Un ulteriore elemento innovativo e qualifi-
cante dei CAM è la previsione dell’obbligo di 
adozione della raccolta differenziata domi-
ciliare (“porta a porta”) che deve riguardare 
almeno:
• i rifiuti organici (frazione umida) e frazione 

conformi ai CAM per l’arredo urbano (che 
però sono ancora in corso di definizione) e 
contenere il 30% di materiale riciclato, con 
l’eccezione dei sacchetti per la raccolta domi-
ciliare della frazione organica che debbono 
essere in materiale compostabile. In questo 
caso va segnalato che l’indicazione del 30 % 
di materiale riciclato risulta troppo generica 
poiché non viene specificato se in tale percen-
tuale può essere ricompresa la plastica rici-
clata pre-consumo (cioè gli sfridi della fase di 
produzione che vengono sempre rigranulati 
e riutilizzati) oppure, più correttamente, solo 
quella post-consumo per favorire realmente il 
riciclo dei materiali già utilizzati che deriva-
no dalla raccolta differenziata. Da vari anni 
è stato infatti adottato da un grande numero 
di industrie del settore il marchio di confor-
mità ecologica “Plastica Seconda Vita”, creato 
da IPPR proprio per certificare i prodotti dei 
quali l’azienda garantisce l’identificazione, 
la rintracciabilità e il contenuto percentuale 
di materie plastiche riciclate provenienti da 
post-consumo per la produzione dei ma-
nufatti o delle loro componenti, secondo le 
indicazioni ministeriali del Green Public 
Procurement.
Per l’ottenimento dei marchi “PSV da raccolta 
differenziata” (o altri circuiti post-consumo) 
viene infatti richiesta una percentuale mini-

vrà versare agli operatori, quale premio di 
produttività annua, almeno il 50% della 
somma percepita dalla stazione appaltante 
a titolo di premialità”, prevedendo al con-
tempo un punteggio migliorativo in sede di 
valutazione delle offerte tecniche laddove 
alcune imprese decidessero di riconoscere ai 
propri operatori una percentuale maggiore 
di tali premialità attraverso una opportuna 
suddivisione in zone di intervento delle sin-
gole squadre e un relativo specifico moni-
toraggio dei risultati ottenuti nelle singole 
zone monitorate. Il decreto prevede infatti 
opportunamente l’obbligo per l’appaltato-
re di dotarsi di un sistema di verifica della 
qualità dei conferimenti, registrare gli errati 
conferimenti e segnalarli alla stazione ap-
paltante; ma la ESPER ha potuto verificare 
sul campo che risulta pressoché impossibile 
attuare realmente tale sistema di verifica se 
non viene contestualmente adottato anche 
un sistema di monitoraggio per singole zone 
di intervento propedeutico al riconoscimento 
di premialità economiche per gli operatori 
più meritevoli.
Per quanto riguarda l’ambito degli acquisti 
verdi il decreto stabilisce che i contenitori dei 
rifiuti utilizzati sia per la raccolta stradale 
(sacchi e cassonetti) sia presso l’utenza (sac-
chetti e/o contenitori rigidi) devono essere 

Mezzo doppia vasca Ecotec
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ma di materie prime riciclate secondo quanto 
indicato nella circolare del Min. Ambiente del 
4 agosto 2004 pari al 66,5 % per i contenito-
ri ottenuti con stampaggio a iniezione e del 
47,5 % per i sacchetti ottenuti con la tecno-
logia del soffiaggio2.
Per quanto riguarda gli automezzi per la 
raccolta e il trasporto dei rifiuti il Decreto 
stabilisce che almeno il 30% del parco mezzi 
deve essere dotato di motorizzazione non in-
feriore a Euro 5 oppure essere elettrici, ibridi 
o a metano o a gpl.
Nel caso di aggiudicazione in base al sistema 
dell’offerta economicamente più vantaggiosa 
(quella considerata preferibile secondo le in-
dicazione dei PAN GPP) il Decreto evidenzia 
l’opportunità di assegnare almeno il 15 % 
del punteggio totale disponibile ai suddetti 
criteri premianti.
Per quanto riguarda i Centri di Raccolta 
Comunali il Decreto prevede correttamente 
che l’appaltatore deve attuare tutti gli inter-
venti necessari ad assicurare che i centri di 
raccolta, previsti nelle località indicate nei 
documenti di gara, siano realizzati e funzio-
nanti nel rispetto delle norme vigenti. Non 
si comprende però il motivo per cui non si 
è tenuto conto delle esigenze dei circa 2000 
Comuni con meno di 1.000 abitanti residenti 
(che contano più di un milione di residenti) 
in cui un orario di apertura al pubblico del 
CCR non inferiori a 12 ore a settimana sareb-
be insostenibile dal punto di vista economico 
e comunque non indispensabile neppure sot-
to il profilo tecnico. Risulta invece opportuna 
la richiesta di tenere aperto il CCR almeno il 
sabato o la domenica per favorirne l’utilizzo. 
Risulta invece lodevole e assai opportuna la 
previsione che l’appaltatore debba svolgere 
un servizio specifico di raccolta differenziata, 
predisponendo in loco i contenitori carrella-
bili e la cartellonistica necessari, per i rifiuti 
prodotti nel corso di eventi (mercati, feste, 
fiere, sagre periodiche) di cui la stazione ap-
paltante ha indicato il numero e la dimen-
sione nei documenti di gara.
Un ulteriore elemento innovativo e qualifi-
cante dei CAM è la previsione dell’obbligo di 
adozione della raccolta differenziata domi-
ciliare (“porta a porta”) che deve riguardare 
almeno:
• i rifiuti organici (frazione umida) e frazione 

conformi ai CAM per l’arredo urbano (che 
però sono ancora in corso di definizione) e 
contenere il 30% di materiale riciclato, con 
l’eccezione dei sacchetti per la raccolta domi-
ciliare della frazione organica che debbono 
essere in materiale compostabile. In questo 
caso va segnalato che l’indicazione del 30 % 
di materiale riciclato risulta troppo generica 
poiché non viene specificato se in tale percen-
tuale può essere ricompresa la plastica rici-
clata pre-consumo (cioè gli sfridi della fase di 
produzione che vengono sempre rigranulati 
e riutilizzati) oppure, più correttamente, solo 
quella post-consumo per favorire realmente il 
riciclo dei materiali già utilizzati che deriva-
no dalla raccolta differenziata. Da vari anni 
è stato infatti adottato da un grande numero 
di industrie del settore il marchio di confor-
mità ecologica “Plastica Seconda Vita”, creato 
da IPPR proprio per certificare i prodotti dei 
quali l’azienda garantisce l’identificazione, 
la rintracciabilità e il contenuto percentuale 
di materie plastiche riciclate provenienti da 
post-consumo per la produzione dei ma-
nufatti o delle loro componenti, secondo le 
indicazioni ministeriali del Green Public 
Procurement.
Per l’ottenimento dei marchi “PSV da raccolta 
differenziata” (o altri circuiti post-consumo) 
viene infatti richiesta una percentuale mini-

vrà versare agli operatori, quale premio di 
produttività annua, almeno il 50% della 
somma percepita dalla stazione appaltante 
a titolo di premialità”, prevedendo al con-
tempo un punteggio migliorativo in sede di 
valutazione delle offerte tecniche laddove 
alcune imprese decidessero di riconoscere ai 
propri operatori una percentuale maggiore 
di tali premialità attraverso una opportuna 
suddivisione in zone di intervento delle sin-
gole squadre e un relativo specifico moni-
toraggio dei risultati ottenuti nelle singole 
zone monitorate. Il decreto prevede infatti 
opportunamente l’obbligo per l’appaltato-
re di dotarsi di un sistema di verifica della 
qualità dei conferimenti, registrare gli errati 
conferimenti e segnalarli alla stazione ap-
paltante; ma la ESPER ha potuto verificare 
sul campo che risulta pressoché impossibile 
attuare realmente tale sistema di verifica se 
non viene contestualmente adottato anche 
un sistema di monitoraggio per singole zone 
di intervento propedeutico al riconoscimento 
di premialità economiche per gli operatori 
più meritevoli.
Per quanto riguarda l’ambito degli acquisti 
verdi il decreto stabilisce che i contenitori dei 
rifiuti utilizzati sia per la raccolta stradale 
(sacchi e cassonetti) sia presso l’utenza (sac-
chetti e/o contenitori rigidi) devono essere 

Mezzo doppia vasca Ecotec

Mezzo a doppia vasca Coseco

Ecotec double tank vehicle 

Coseco double tank vehicle 
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metals both single-material and combined 
collection are acceptable. It should, however, 
be noted that the joint collection of glass and 
cans and tins is working well in a number of 
provinces and regions, so this restriction is not 
well founded. With regard to the collection 
system to be adopted for glass, the Decree 
states that “the client must request collection 
of glass packaging separated by colour (light 
glass separated from dark glass), awarding 
a higher technical score to bids that provide 
for separate collection. It should be borne in 
mind that in some regions, this reward crite-
ria is virtually useless, as cutting-edge systems 
make it possible to separate glass automa-
tically into various colours if the glass is not 
excessively shattered. In the Lazio region, for 
example, Italy’s latest and most modern glass 
processing system was opened in Supino. The 
plant, located in the province of Frosinone, 
belongs to Vetreco and can handled up to 
200,000 tonnes of raw material a year, whi-
ch can be reused to produce new bottles and 
food jars thanks to an investment totalling 
over 17 million Euro. The machinery used is 

at the technological cutting edge, because it 
not only makes it possible to transform rough 
broken pieces of glass into material ready to 
be taken to glassworks, but also to separate 
these broken pieces of glass into different co-
lours. Up until now, only green or half-clear 
containers could be obtained using mixed co-
lour recycled glass. The Supino plant, howe-
ver, is able to supply material which is entirely 
clear, thereby broadening the range of possible 
re-uses in the recycling industry . The plant’s 
production capacity (up to around 10% of 
the glass recycled in Italy each year thanks 
to separate waste collection) easily surpasses 
the needs of the entire Lazio Region. It mi-
ght have been more suitable for the Decree to 
prohibit collection systems then which shatter 
the glass excessively (as this precludes subse-
quent separation by colour, and accordingly 
its recycling) instead of addressing the merits 
of systems that separate by colour; in many 
regions these would only lead to an increase in 
collection costs, without guaranteeing any real 
benefit in terms of a higher recycling rate. By 
the same token, the decree rewards a higher 

score for vehicles which have single-material 
tanks (without properly specifying which 
types of vehicles should be rewarded with a 
higher score), whilst in some areas where the 
local populations are scattered, it would be 
better to collect separate waste with vehicles 
with two separate tanks for collecting two 
waste types contemporarily (a small side-lo-
ading tank behind the cabin for materials 
with a high specific weight, and a tank with 
compactor and rear-loading for materials with 
a lower specific weight).To follow are a num-
ber of photos by way of example, illustrating 
lightweight vehicles with a double-compart-
ment tank, belonging to various companies 
operating in the field which risk being unfair-
ly penalised as a result of the MECs.

terza paginaarrivano i CaM

rottami grezzi in materiale pronto per finire 
nei forni delle vetrerie, ma anche di separare 
questi rottami secondo i diversi colori. Finora, 
infatti, con il vetro riciclato di colore misto, 
si potevano ottenere unicamente contenitori 
verdi o mezzo bianchi. Lo stabilimento di Su-
pino, invece, è in grado di fornire materiale 
tutto bianco, ampliando così le possibilità di 
riutilizzo nell’industria del riciclo3. La capaci-
tà produttiva dello stabilimento (pari al 10% 
circa del vetro riciclato in Italia in un anno 
attraverso la raccolta differenziata) supera 
ampiamente il fabbisogno dell’intera Regio-
ne Lazio. Sarebbe quindi stato probabilmente 
più opportuno che nel Decreto fosse previsto 
un divieto all’utilizzo di sistemi di raccolta 
che provocano un’eccessiva frantumazione 
del vetro (che preclude la successiva sepa-
razione per colore e quindi il riciclaggio) 
invece di entrare nel merito della scelta dei 
sistemi di raccolta separata per colore che in 
molte regioni potrebbero comportare solo un 
aumento dei costi di raccolta senza garantire 

residua (indifferenziati);
• il 70% o il 50% delle utenze, a seconda che il 
servizio riguardi complessivamente fino a 100.00 
utenze o più di 100.000 utenze.
Il Ministero dell’Ambiente ha quindi final-
mente chiarito che la raccolta domiciliare 
è l’unico sistema di raccolta che consente 
di far raggiungere e superare gli obiettivi 
quantitativi e qualitativi di riciclaggio im-
posti dalla normativa nazionale ed europea 
di settore. Le altre modalità di raccolta vanno 
quindi considerate come modalità di raccolta 
residuali che dovranno essere progressiva-
mente dismesse. 
Per quanto riguarda la residuale raccolta 
differenziata non domiciliare i criteri base 
del decreto prevedono che questa debba 
riguardare esclusivamente la raccolta mo-
nomateriale del vetro mentre per plastica 
e metalli viene prevista sia la raccolta mo-
nomateriale che la loro raccolta congiunta. 
Va però segnalato che in molte province e re-
gioni sta funzionando altrettanto bene anche 
la raccolta congiunta del vetro e delle lattine 
e questo vincolo appare quindi non comple-
tamente condivisibile. Rispetto al sistema di 
raccolta da adottarsi per il vetro il decreto sta-
bilisce che la stazione appaltante preveda la 
raccolta degli imballaggi in vetro separata per 
colore (vetro chiaro separato da vetro scuro) 
attribuendo anche un miglior punteggio tec-
nico alle offerte che prevedono tale raccolta 
separata. Va però considerato che in alcune 
regioni tale criterio premiante risulta prati-
camente inutile poiché gli impianti di ultima 
generazione consentono di separare automa-
ticamente il vetro nei vari colori se il rottame 
non risulta eccessivamente frantumato. In 
Regione Lazio, ad esempio, lo scorso ottobre 
è stato inaugurato a Supino il più recente e 
moderno impianto di lavorazione del rotta-
me di vetro a livello nazionale. L’impianto di 
Supino (FR) della Vetreco può lavorare fino 
a 200.000 tonnellate l’anno di materia prima 
riutilizzabile per produrre nuove bottiglie e 
vasi per alimenti grazie ad un investimen-
to di oltre 17 milioni di euro. I macchinari 
utilizzati sono all’avanguardia tecnologica 
perché consentono non solo di trasformare i 

un reale beneficio in termini di maggior tasso 
di riciclaggio. Allo stesso modo il decreto ha 
ritenuto opportuno attribuire un punteggio 
premiante per i mezzi dotati di vasche mo-
nomateriali (senza però specificare debita-
mente quale tipologia di mezzi debba essere 
premiata) mentre in alcuni contesti a elevata 
dispersione abitativa risulta più opportuno 
che la raccolta venga operata con mezzi do-
tati di due vasche separate per la raccolta in 
contemporanea di due frazioni (una piccola 
vasca retrocabina a caricamento laterale per 
i materiali a elevato peso e una vasca con 
costipatore e caricamento posteriore per i ma-
teriale a basso peso specifico). Di seguito ven-
gono riportate alcune foto esemplificative dei 
mezzi leggeri a vasca con doppio scomparto 
di varie azienda del settore che rischiano di 
essere impropriamente penalizzati a seguito 
dell’emanazione dei CAM.

*Direttore Ente di Studio per la Pianifica-
zione Ecosostenibile dei Rifiuti

2 Fonte: http://www.ippr.it/come-ottenere-il-marchio-plastica-seconda-vita-psv/requisiti
3 Fonte: http://www.energymanagernews.it/articoli/0,1254,51_ART_156047,00.html

Mezzi Officina Porcelli 

Mezzo multi-tank Officine PillaMulti-tank  vehicle made by Of f icine Pilla 

Vehicle made by Of f icine Porcelli 

2. Source http://www.ippr.it/come-ottenere-il-marchio-plastica-seconda-vita-psv/requisiti
3. Source http://www.energymanagernews.it/articoli/0,1254,51_ART_156047,00.html
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Electromechanical proximity 
composters

What are small-scale
electromechanical composters
With reference to technologies to treat orga-
nic waste on a small scale (such as communi-
ties, small isolated island and mountain villa-
ges) it is worth noting that electromechanical 
composters have recently been developed and 
marketed in Italy as well . This technology is 
generating a great deal of interest owing to its 
ability to treat organic waste for small com-
munities, businesses that produce organic wa-
ste (hotels, restaurants, canteens and catering 
companies), apartment blocks and estates.
The nature of Italy’s landscape and the presen-
ce of many small municipalities located long 
distances from composting facilities make 
this a particularly interesting solution, not 
least from the economic standpoint, above 
all for the smaller islands and small mountain 
communities. electromechanical composters 
are commonplace in northern Europe where 
they have been available on the market for 
around 20 years, and thousands of operating 
systems are in use. It should, however, be bor-
ne in mind that in northern Europe, organic 
kitchen waste does not account for more than 
20-25% of the composition of domestic wa-
ste (in Italy it varies from 30 % in the north 
to 50 % in southern Italy) and plant waste 

(leaves and cuttings) are far greater, reaching 
in excess of 100 kg/inhab per year (in Italy, 
the amount of leaves and cuttings intercep-
ted is far smaller, particularly in central and 
southern Italy).
From the technological point of view, electro-
mechanical composters are quite simple: ge-
nerally speaking they have a rotating cylinder 
with electric motors which turn the organic 
material for around 1-2 minutes every 1-2 
hours. The aeration and turning are per-
formed automatically. The end compost is 
gradually expelled into a waiting bag or con-
tainer. Some machines have different options 
for more demanding production requiremen-
ts, such as hoists for wheelie bins, power sup-
plies with a shredder for woody materials, and 
a remote link-up to view temperature sensor 
data on a PC.
This equipment can be placed under a roof 
or inside closed premises with an electrical 
system (three or single-phase power supply). 
The only manual work required is the addi-
tion of sawdust, shredded branches or pellets 
for around 6-10% of the organic waste placed 
inside the machine. If the temperature increa-
ses too much it is necessary to add sawdust or 
pellets. If it is too low, more needs to be added 
to absorb water. 
Proper treatment of kitchen waste requires the 
automatic or manual addition of carbon-rich 
structuring material such as sawdust, pellets 
or shredded waste in proportions varying 
from 6 to 10%, depending on the degree of 
humidity and type of organic waste treated. 
The machines can accordingly be fitted with a  
bio-shredder for garden waste. When it leaves 
the semiautomatic composter, the compost 
can be refined with a suitable sieve. 
The models currently on the market have ca-
pacities ranging from a minimum of 200 kg/

week (10 t/year) to a maximum of 2100 kg/
week (110 t/year) for each module of the se-
miautomatic composter, which amount to in-
tercepting the weekly organic waste of around 
1,300 inhabitants (considering around 80 kg/
inhab. year). The largest capacity models are 
around 5 metres in length, and 1.4 in width.
It should however be noted that more hi-
gh-powered machines have also recently been 
developed. Naturally they also take up more 
space, but they are able to handle from 120 to 
780 t/year  of organic waste, corresponding 
with the expected production of communi-
ties of 1,500 and 8,000 people respectively, 
for the plant with the maximum capacity. 
It is necessary to bear in mind that several 
modules of this kind of machine, placed in 
parallel, could even meet the kitchen waste 
treatment needs of small cities. The organic 
material added each day becomes part of 
the normal aerobic transformation process, 
which in a short space of time takes it to the 
minimum temperature of 55°C for at least 
three days, as stipulated in Ministerial Decree 
5/2/1998.
These machines have an atmospheric dischar-
ge device which generates little odour. The 
latter can be completely eliminated by instal-
ling small biofilters downstream. 
The Piedmont Region has recently taken part 
in the trans-frontier ALCOTRA programme, 
with a project called R2D2. The project in-
volved  experimenting with an electromecha-
nical composter for treating organic waste ge-
nerated by the public structure at Pracatinat 
in Fenestrelle (province of Turin), which has a 
catering facility providing around 130 meals 
a day. The Regional authorities promoted the 
initiative by overseeing the experimentation 
of this new method for treating kitchen wa-
ste, in order to gauge its ability to transform 

There are many cases in which 
small-scale composting is consi-
derably more advantageous than 
actually collecting organic waste 
and sending it to a large-capacity 
composting facility. An experiment 
conducted by the Province of Turin 
has provided new figures and several 
technical innovations.

By Attilio Tornavacca, Director of ESPER
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Compostaggio di Comunità teCnologie

La collocazione ideale 
nel ciclo di trattamento
Va poi considerato che tali attrezzature, per 
massimizzare la propria resa, dovrebbero es-
sere utilizzate soprattutto per la prima fase del 
compostaggio aerobico, quella cosiddetta di 
“maturazione accelerata”, per eliminare i pro-
blemi igienico-sanitari e di tipo agronomico 
del materiale organico prodotto. Il materiale 
in uscita dal macchinario, non ancora arrivato 
a maturazione fi nale, può essere stoccato in 

costo di gestione per i modelli da 70 t/anno 
sono pari a circa 20-22.000 €/anno, com-
prensivi del costo di ammortamento dell’in-
vestimento. Nella Tabella 2 si riporta invece 
il conteggio dei risparmi ottenibili mediante 
l’uso di una compostiera semiautomatica da 
70 t/anno effettuato dall’ENEA.
Va comunque evidenziato che il personale 
che gestisce tali attrezzature deve essere ade-
guatamente formato e, in caso di necessità, 
deve poter contare su una professionale e 
tempestiva consulenza esterna 
poiché, al pari di altri sistemi 
elettromeccanici di uso co-
mune nella nostra società 
(come un ascensore, o 
una pompa dell’acqua), 
ne va sempre garantita 
la piena funzionalità e, in 
caso di guasto, il sistema 
deve tornare operativo al 
massimo entro uno-due 
giorni dalla chiamata per 
evitare l’insorgenza di proble-
mi igienici e di odori molesti. 

seguendo operativamente la sperimentazione 
di questo nuovo metodo di trattamento degli 
scarti di cucina al fi ne di valutarne la capacità 
di trasformare, in tempi relativamente brevi, 
il rifi uto organico in fertilizzante secondo ele-
vati standard di qualità, tenendo conto anche 
degli aspetti economici, organizzativi, logisti-
ci e amministrativi. La Regione ha incaricato 
l’IPLA di Torino di analizzare sia il rifiuto 
organico in uscita dal compostatore semiau-
tomatico, sia il rifi uto indifferenziato residuo 
(per evidenziare i margini di miglioramento). 
Il positivo esito della sperimentazione è stato 
illustrato in un recente Seminario a Pracatinat 
dal titolo “Il compostatore elettromeccanico 
è una valida alternativa per il trattamento di 
scarti organici? L’esperienza presso il labora-
torio didattico ambientale di Pracatinat”2.
Il compostaggio di comunità si sta quindi 
sempre più diffondendo in Italia e le istal-
lazioni già realizzate sono indicate nella ta-
bella 1.
Il costo dei macchinari oscilla dai 18-20.000 
euro per i moduli da 5 t/anno ed arrivano a 
superare i 50.000 euro per i moduli da 70 t/
anno. I costi di gestione del macchinario da 5 
t/anno sono stati recentemente stimati  dalla 
Regione Piemonte in 2.600 €/anno mentre il 

2 Fonte http://extranet.regione.piemonte.it/ambiente/rifi uti/dwd/documentazione/seminari/2011/
Pracatinat25Nov2011.pdf

Comune Ente Provincia Macchina Provenienza scarti

Rosola Gruppo Loccioni Ancona Joraform Mensa

Capannori Comune Lucca Joraform Mensa

Fenestrelle (Pracatinat) Regione Piemonte Torino Comar Mensa

Villa San Giovanni in Tuscia Comune Viterbo Big Hanna RD porta a porta

Cuccaro Vetere Comune Salerno Joraform Conferimento cittadini

Roma ENEA CR Casaccia Roma Joraform Mensa

San Antonio di Susa Comune Torino Joraform Mensa

Barone Canavese Comune Torino Joraform RD porta a porta

Tab. 1. Iniziative di compostaggio di comunità attive in Italia al 1 ottobre 2012

Tab. 2 Confronto tra costi di gestione e risparmi ottenibili dall’uso di un modulo da 70 t/anno

Scarti
umidi

Rifi uti
annui

Costo
di gestione

annuo

Costo raccolta 
e trattamento

Costo
Evitato
Annuo

Differenza tra costo
di gestione e costo

evitato all’anno

€/t t/anno €/anno Euro/t €/anno €/anno

Medi e grandi centri 320 70 22.400 220 15.400 -7.000

Piccoli centri montani 320 70 22.400 382 26.740 -4.340

Isole minori 320 70 22.400 565 39.550 -17.150

tempestiva consulenza esterna 
poiché, al pari di altri sistemi 
elettromeccanici di uso co-
mune nella nostra società 

evitare l’insorgenza di proble-
mi igienici e di odori molesti. 

organic waste into high quality fertiliser in a 
short space of time, whilst taking economic, 
organisational, logistical and administrative 
aspects into account. The Regional authori-
ties decided to have both the organic waste 
produced by the semi-automatic composter 
and the unseparated residual waste analysed 
by the Turin IPLA (Institute for Wood Plants 
and the Environment), with an end to reve-
aling any potential room for improvement. 
The positive outcome of the experiment was 
illustrated in a Seminar held on 25 November  
2011 at Pracatinat entitled "Is the electrome-
chanical composter a valid alternative for trea-
ting organic waste? The experience of the Pra-
catinat environmental didactic laboratory" .
Community composting is increasingly ta-
king hold in Italy, and installations currently 
stand as follows:
The cost involved in buying the machines va-
ries from 18-20,000 Euro for modules of 5 t/
year, and can exceed 50,000 Euro for modules 
of 70 t/year. The costs involved in running the 
5 t/year machine were recently estimated by 
the Piedmont Region as 2,600 €/year, whilst 
the cost for running the models that handle 
70 t/year total around 20-22,000 €/year in-

cluding investment depreciation costs. To fol-
low is the final calculation of savings which 
can be achieved by using a semiautomatic 70 
t/year composter (calculation by ENEA).
It should in any case be noted that the staff 
members which run these pieces of machinery 
must be suitably trained and, in case of need, 
must be able to count on prompt professional 
consultancy. As with other electromechanical 
systems commonly used in our society (such 
as lifts and water pu-
mps), they must be 
guaranteed to ope-
rate in full, and 
in the event of 
a breakdown 
the system 
must again be 
operative wi-
thin one or two 
days at most 
from the time of 
the call, to ensure 
hygiene problems 

and unpleasant odours do not arise. It is also 
necessary to bear in mind that, to maximise 
yield, this equipment should be used above 
all for the first phase of aerobic composting, 
known as “accelerated maturation”, to over-
come any health-and-hygiene or agronomic 
problems in the organic material produced. 
The material leaving the machine which has 
not yet reached final maturation can be stored 
on site and covered with semi-permeable she-

Municipality Organisation Province Machine t/year Origin of waste

Rosola Gruppo Loccioni Ancona Joraform 15-18 Canteen

Capannori Council Lucca Joraform 15-18 Canteen

Fenestrelle (Pracatinat) Reg. Piedmont Turin Comar 6-9 Canteen

Villa San Giovanni in Tuscia Council Viterbo Big Hanna 28-32 Door-to-door waste collection

Cuccaro Vetere Council Salerno Joraform 15-18 Supplied by citizens

Roma ENEA Casaccia Roma Joraform 15-18 Canteen

San Antonino di Susa Council Turin Joraform 15-18 Canteen

Barone Canavese Council Turin Joraform 15-18 Door-to-door waste collection

Community compositing initiatives operational in Italy as at 1 October 2012

Comparison between management costs and savings which can be achieved using a 70 t/year module

Kitchen
waste

Annual
waste

Annual manage-
ment cost

Cost of 
collection and 

treatment

Annual cost 
avoided

Difference between 
management cost and 
annual avoided cost

€/t t/ year €/ year Euro/t €/ year €/year 

Medium and large centres 320 70 22,400 220 15,400 7,000

Small mountain centres 320 70 22,400 382 26,740 -4,340

Small islands 320 70 22,400 565 39,550 -17,150

2. Source http://extranet.regione.piemonte.it/ambiente/rifiuti/dwd/documentazione/seminari/2011/
Pracatinat25Nov2011.pdf
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ets (such as Goretex) or be subsequently tran-
sferred to any composting plant to complete 
maturation and final refinement. If the E.C.s 
are only used for the accelerated maturation 
phase, the averaging composting time taken 
inside the machines is 4-5 weeks.
Italian regulations currently in force do not 
call for an authorisation procedure for using 
and installing these machines which differs 
to that required for traditional composting 
plants. Responsibility for authorisation cur-
rently falls to the provincial authorities. The 
main approaches of the different authorities 
are currently as follows.
1) Own management of organic waste by 
individual users: both the Ministry for the 
Environment and the provinces of Turin and 
Rome state that, where individuals manage 
their own organic waste on site and also use 
the compost produced on site, the waste is 
reduced at source and does not require any 
authorisation. This is because the methods for 
producing, composting and using the com-
post place this food and wood-cellulose waste 
outside of the guidelines governing waste, gi-
ven the very definition of waste provided by 
Legislative Decree 152/2006. In effect, there 
is no real “will” to get rid of organic waste and 
the entire process occurs in the same place in 
which it is produced. In practical terms, those 
purchasing an electromechanical composter 
to treat their own organic waste can also 
use the compost it produces on site without 
asking for authorisation. It is also necessary 

to bear in mind that municipal regulations 
often state that users who prove they reduce 
their waste at source can, upon presenting a 
specific application,  request a discount in the 
fees paid;
2) Own management of organic waste in 
apartment buildings: installation in apart-
ment buildings represents around 50% of 
all machines installed abroad. In apartment 
blocks the residents supply the waste directly 
on a daily basis, and the machine is managed 
by an individual (can include cleaning com-
panies, gardener, volunteer, person appointed 
by the building manager). This solution is of 
great economic interest because it eliminates 
the costs involved in collection as well as tran-
sportation and treatment. It is, however, evi-
dent, that two requisites must apply in order 

for this practice to spread in Italy as well:
• Simple authorisation procedures and clear 
responsibilities, along the same lines as tho-
se used for domestic composting, though at 
present these have yet to be outlined on a na-
tional level. Only the Province of Turin has 
decided of its own accord to view apartment 
buildings along the same lines as domestic 
composting. Accordingly  it decided to issue 
a call, which expired in June 2011, to allocate 
funding for collective composting experiences 
using automatic and/or semi-automatic ma-
chines, to be set up in hotels, canteens, apart-
ment buildings or waste collection centres. 
The Provincial authorities funded up to 80% 
of the investment, up to a maximum of 20 
thousand euro per project. The funding was 
awarded to the Councils of Barone Canavese 
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La collocazione ideale 
nel ciclo di trattamento
Va poi considerato che tali attrezzature, per 
massimizzare la propria resa, dovrebbero es-
sere utilizzate soprattutto per la prima fase del 
compostaggio aerobico, quella cosiddetta di 
“maturazione accelerata”, per eliminare i pro-
blemi igienico-sanitari e di tipo agronomico 
del materiale organico prodotto. Il materiale 
in uscita dal macchinario, non ancora arrivato 
a maturazione fi nale, può essere stoccato in 

costo di gestione per i modelli da 70 t/anno 
sono pari a circa 20-22.000 €/anno, com-
prensivi del costo di ammortamento dell’in-
vestimento. Nella Tabella 2 si riporta invece 
il conteggio dei risparmi ottenibili mediante 
l’uso di una compostiera semiautomatica da 
70 t/anno effettuato dall’ENEA.
Va comunque evidenziato che il personale 
che gestisce tali attrezzature deve essere ade-
guatamente formato e, in caso di necessità, 
deve poter contare su una professionale e 
tempestiva consulenza esterna 
poiché, al pari di altri sistemi 
elettromeccanici di uso co-
mune nella nostra società 
(come un ascensore, o 
una pompa dell’acqua), 
ne va sempre garantita 
la piena funzionalità e, in 
caso di guasto, il sistema 
deve tornare operativo al 
massimo entro uno-due 
giorni dalla chiamata per 
evitare l’insorgenza di proble-
mi igienici e di odori molesti. 

seguendo operativamente la sperimentazione 
di questo nuovo metodo di trattamento degli 
scarti di cucina al fi ne di valutarne la capacità 
di trasformare, in tempi relativamente brevi, 
il rifi uto organico in fertilizzante secondo ele-
vati standard di qualità, tenendo conto anche 
degli aspetti economici, organizzativi, logisti-
ci e amministrativi. La Regione ha incaricato 
l’IPLA di Torino di analizzare sia il rifiuto 
organico in uscita dal compostatore semiau-
tomatico, sia il rifi uto indifferenziato residuo 
(per evidenziare i margini di miglioramento). 
Il positivo esito della sperimentazione è stato 
illustrato in un recente Seminario a Pracatinat 
dal titolo “Il compostatore elettromeccanico 
è una valida alternativa per il trattamento di 
scarti organici? L’esperienza presso il labora-
torio didattico ambientale di Pracatinat”2.
Il compostaggio di comunità si sta quindi 
sempre più diffondendo in Italia e le istal-
lazioni già realizzate sono indicate nella ta-
bella 1.
Il costo dei macchinari oscilla dai 18-20.000 
euro per i moduli da 5 t/anno ed arrivano a 
superare i 50.000 euro per i moduli da 70 t/
anno. I costi di gestione del macchinario da 5 
t/anno sono stati recentemente stimati  dalla 
Regione Piemonte in 2.600 €/anno mentre il 

2 Fonte http://extranet.regione.piemonte.it/ambiente/rifi uti/dwd/documentazione/seminari/2011/
Pracatinat25Nov2011.pdf

Comune Ente Provincia Macchina Provenienza scarti

Rosola Gruppo Loccioni Ancona Joraform Mensa

Capannori Comune Lucca Joraform Mensa

Fenestrelle (Pracatinat) Regione Piemonte Torino Comar Mensa

Villa San Giovanni in Tuscia Comune Viterbo Big Hanna RD porta a porta

Cuccaro Vetere Comune Salerno Joraform Conferimento cittadini

Roma ENEA CR Casaccia Roma Joraform Mensa

San Antonio di Susa Comune Torino Joraform Mensa

Barone Canavese Comune Torino Joraform RD porta a porta

Tab. 1. Iniziative di compostaggio di comunità attive in Italia al 1 ottobre 2012

Tab. 2 Confronto tra costi di gestione e risparmi ottenibili dall’uso di un modulo da 70 t/anno

Scarti
umidi

Rifi uti
annui

Costo
di gestione

annuo

Costo raccolta 
e trattamento

Costo
Evitato
Annuo

Differenza tra costo
di gestione e costo

evitato all’anno

€/t t/anno €/anno Euro/t €/anno €/anno

Medi e grandi centri 320 70 22.400 220 15.400 -7.000

Piccoli centri montani 320 70 22.400 382 26.740 -4.340

Isole minori 320 70 22.400 565 39.550 -17.150

tempestiva consulenza esterna 
poiché, al pari di altri sistemi 
elettromeccanici di uso co-
mune nella nostra società 

evitare l’insorgenza di proble-
mi igienici e di odori molesti. 
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senza necessità di richiedere nessuna auto-
rizzazione. Bisogna inoltre considerare che i 
regolamenti comunali prevedono spesso che 
le utenze che dimostrano di ridurre alla fonte 
i propri rifiuti abbiano la possibilità, con una 
specifica domanda, di richiedere uno sconto 
tariffario;
2) Gestione scarti organici in proprio nei 
condomini: l’installazione nei condomini 
rappresenta circa il 50% del parco macchine 
installate all’estero. Nei condomini il confe-
rimento avviene direttamente da parte dei 
residenti, con frequenza giornaliera, e la 
macchina è gestita da un addetto (azienda 
pulizie, giardiniere, volontario, incaricato 
dall’amministratore di condominio). Questa 
soluzione risulta molto interessante dal punto 
dell’abbattimento dei costi, perché si elimina-
no i costi di raccolta, oltre a quelli di trasporto 
e trattamento. E’ però evidente che devono 
sussistere due precondizioni per garantire la 
diffusione di tale pratica anche in Italia:
• procedure autorizzative semplici e re-

sponsabilità chiare, assimilabili a quelle 
tipiche del compostaggio domestico, che 
però, al momento, non sono ancora state 
individuate a livello nazionale. Solo la Pro-
vincia di Torino ha deciso autonomamente 
di considerare le situazioni condominiali 
assimilabili al compostaggio domestico e 
ha deciso di pubblicare un bando, scadu-
to nel giugno 2011, per l’assegnazione di 
contributi alle esperienze di compostaggio 
collettivo attraverso l’utilizzo di macchine 
automatiche e/o semiautomatiche da rea-

Ministero dell’Ambiente che le Province di 
Torino e Roma ritengono che, nel caso in cui 
un soggetto gestisca i propri scarti organici 
in loco e utilizzi sempre in loco il compost 
prodotto, si configuri una riduzione alla 
fonte del rifiuto e non necessiti di nessuna 
autorizzazione. Questo in quanto le modalità 
di produzione, di compostaggio e di utilizzo 
del compost prodotto pongono tali scarti 
alimentari e materiali ligneo-cellulosici al di 
fuori della disciplina dei rifiuti proprio alla 
luce della definizione stessa di rifiuti data dal 
D.Lgs.152/2006. In effetti manca la “volontà” 
di disfarsi degli scarti organici e l’intero pro-
cesso avviene nello stesso luogo di produzio-
ne. In pratica chi acquista una compostiera 
elettromeccanica per trattare propri scarti 
organici e risulta in grado di utilizzare in loco 
anche il compost prodotto può procedere 

loco e coperto da teli semipermeabili (tipo 
Goretex) oppure essere successivamente tra-
sferito in un qualsiasi impianto di compostag-
gio per completare la fase di maturazione e 
raffinazione finale. Se i compostatori elettro-
meccanici vengono utilizzati solo per la fase 
di maturazione accelerata il tempo medio di 
compostaggio all’interno delle compostiere 
è di 4-5 settimane.
La normativa italiana attualmente in vigore 
non prevede una diversa procedura di auto-
rizzazione dell’uso e dell’installazione di tali 
macchinari rispetto a un impianto di com-
postaggio tradizionale. Le competenze auto-
rizzative sono a oggi assegnate alle Province. 
Gli orientamenti prevalenti dei diversi enti 
competenti sono attualmente i seguenti.
1) Gestione in proprio dei propri rifiuti or-
ganici da parte di una singola utenza: sia il 
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senza necessità di richiedere nessuna auto-
rizzazione. Bisogna inoltre considerare che i 
regolamenti comunali prevedono spesso che 
le utenze che dimostrano di ridurre alla fonte 
i propri rifiuti abbiano la possibilità, con una 
specifica domanda, di richiedere uno sconto 
tariffario;
2) Gestione scarti organici in proprio nei 
condomini: l’installazione nei condomini 
rappresenta circa il 50% del parco macchine 
installate all’estero. Nei condomini il confe-
rimento avviene direttamente da parte dei 
residenti, con frequenza giornaliera, e la 
macchina è gestita da un addetto (azienda 
pulizie, giardiniere, volontario, incaricato 
dall’amministratore di condominio). Questa 
soluzione risulta molto interessante dal punto 
dell’abbattimento dei costi, perché si elimina-
no i costi di raccolta, oltre a quelli di trasporto 
e trattamento. E’ però evidente che devono 
sussistere due precondizioni per garantire la 
diffusione di tale pratica anche in Italia:
• procedure autorizzative semplici e re-

sponsabilità chiare, assimilabili a quelle 
tipiche del compostaggio domestico, che 
però, al momento, non sono ancora state 
individuate a livello nazionale. Solo la Pro-
vincia di Torino ha deciso autonomamente 
di considerare le situazioni condominiali 
assimilabili al compostaggio domestico e 
ha deciso di pubblicare un bando, scadu-
to nel giugno 2011, per l’assegnazione di 
contributi alle esperienze di compostaggio 
collettivo attraverso l’utilizzo di macchine 
automatiche e/o semiautomatiche da rea-

Ministero dell’Ambiente che le Province di 
Torino e Roma ritengono che, nel caso in cui 
un soggetto gestisca i propri scarti organici 
in loco e utilizzi sempre in loco il compost 
prodotto, si configuri una riduzione alla 
fonte del rifiuto e non necessiti di nessuna 
autorizzazione. Questo in quanto le modalità 
di produzione, di compostaggio e di utilizzo 
del compost prodotto pongono tali scarti 
alimentari e materiali ligneo-cellulosici al di 
fuori della disciplina dei rifiuti proprio alla 
luce della definizione stessa di rifiuti data dal 
D.Lgs.152/2006. In effetti manca la “volontà” 
di disfarsi degli scarti organici e l’intero pro-
cesso avviene nello stesso luogo di produzio-
ne. In pratica chi acquista una compostiera 
elettromeccanica per trattare propri scarti 
organici e risulta in grado di utilizzare in loco 
anche il compost prodotto può procedere 

loco e coperto da teli semipermeabili (tipo 
Goretex) oppure essere successivamente tra-
sferito in un qualsiasi impianto di compostag-
gio per completare la fase di maturazione e 
raffinazione finale. Se i compostatori elettro-
meccanici vengono utilizzati solo per la fase 
di maturazione accelerata il tempo medio di 
compostaggio all’interno delle compostiere 
è di 4-5 settimane.
La normativa italiana attualmente in vigore 
non prevede una diversa procedura di auto-
rizzazione dell’uso e dell’installazione di tali 
macchinari rispetto a un impianto di com-
postaggio tradizionale. Le competenze auto-
rizzative sono a oggi assegnate alle Province. 
Gli orientamenti prevalenti dei diversi enti 
competenti sono attualmente i seguenti.
1) Gestione in proprio dei propri rifiuti or-
ganici da parte di una singola utenza: sia il 
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and Sant’Antonino di Susa as well as the En-
vironmental Park;
• Councils must apply a discount to the refuse 
tax which can make the installation, mana-
gement and depreciation of the equipment 
financially appealing. 
3) Management of organic waste collected 
door-to-door: no authorisation is required 
beneath a specific treatment capacity in fo-
reign countries (for example, in France under 
1,000 kg/day, equal to 365 T/year) whilst in 
Italy the threshold has yet to be set. The Lazio 
region, in a recent interpretation, indicated 
its provinces should follow Article 208 “Sin-
gle authorisation for new waste disposal and 
recuperation plants” from Legislative Decree 
152/06 as the authorisation procedure. This 
is also known as the “ordinary procedure” and 
is typically used for authorising waste treat-
ment plants. The simplicity of installation,  
if carried out in suitable premises equipped 
with rainfall collection systems, such as in an 
existing waste collection centre, makes it pos-
sible to fulfil the authorisation process fairly 
quickly. Other provinces, such as Salerno, 
indicate that if the manager requests a simpli-
fied authorisation procedure for the machine, 
as per Ministerial Decree 5 February ’98 and 
amended by Ministerial Decree 186/2006, 
this offers a solution. The minimum requisite 
is that the party concerned is enrolled in the 
Chamber of Commerce’s Roll of Environ-
mental Managers. If, in the space of 3 mon-
ths, the relevant authority should not reply, it 
may be taken as tacit assent and the plant may 
be installed and operated. 
It should also be noted that the Senate recent-
ly approved Decree 3162 “Amendments to le-
gislative decree 3 April 2006, n. 152 and other 
environmental provisions” (9 May 2012, now 
being discussed in parliament) which introdu-
ces Article 213-bis (Treating waste with aero-
bic composting and anaerobic digestion). This 
article would make self-composting possible, 
as the treatment involves biodegradable waste 
from kitchens and canteens in quantities that 
do not exceed 80 t/year. This law proposal is 
currently being assessed by the environmental 
commission of the Chamber of Deputies. 
In short, the use of semiautomatic compo-
sters, particularly once the regulatory fra-
mework governing their use has been defined, 
can provide the following results:
• From an environmental and formative/cul-

tural standpoint, proximity composting can 
provide a solution which is physically near to 
the place in which the problem involved in 
managing this particular type of waste arises. 
This has the benefit of making users more 
aware.
• It reduces financial and environmental co-
sts involved in managing waste, as the unse-
parated residual waste can be collected less 
frequently.
• It reduces the costs for the public at large. 
However if this is not acknowledged in finan-
cial terms, it risks compromising any future 
development in proximity composting.
• It improves the quality of the organic waste 
collected by making the users more responsi-
ble, as they may also be the end users of the 
compost obtained.     
The experimentation conducted by the Pied-
mont Region also made it possible to identify 
the following guidelines which might further 
improve how the models currently on sale 
function:
• By-passing the shredding system to speed 
up insertion of organic waste which does not 
need to be shredded (e.g. leftovers of first 
course dishes);
• Possibility of including an automatic system 
for recording the average daily temperature 
and kg of waste added each day;
• Automatic progress and aeration system ba-

sed on the quantities added.
• Possibility of altering the temperature cycli-
cally;
• Automatic humidification of at least the se-
cond half of the composting chamber.

To follow are photos of some of the models 
produced in Italy or imported from abroad 
and which are currently also sued by Universi-
ties and research centres (e.g. Imperial College 
London in the UK, McGill University, Mon-
treal, in Canada). 

To conclude, it is expected that in the co-
ming years we will probably see the spread 
of community composting. This should help 
consolidate production of these machines in 
Italy further (at present only one company in 
Tuscany produces them) with a resultant re-
duction in the cost of producing and buying 
this equipment. 
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modelli attualmente in commercio:
• By-pass del sistema di triturazione, per 

accelerare l’inserimento di scarti organici 
che non necessita di triturazione (es. per 
avanzi di primi piatti);

• Possibilità di inserire un sistema di registra-
zione automatica della temperatura media 
giornaliera e dei kg di scarti umidi inseriti 
giornalmente;

• Sistema automatico di avanzamento e di 
aerazione in base ai quantitativi conferiti.

• Possibilità di modificare ciclicamente la 
temperatura;

• Umidificazione automatica almeno della se-
conda metà della camera di compostaggio.

Vengono qui riportate le foto di alcuni model-
li che vengono prodotti in Italia o importati 
dall’estero che attualmente vengono utilizzati 
anche da Università e centri di ricerca (ad es. 
l’Imperial College di Londra nel Regno Unito, 
la McGill University di Montreal in Canada). 

In conclusione si ritiene che nei prossimi anni 
si assisterà probabilmente ad una ampia dif-
fusione del compostaggio di comunità che 
dovrebbe favorire l’ulteriore consolidamento 
della produzione nazionale di questi macchi-
nari con conseguente diminuzione del costo di 
produzione ed acquisto di tali attrezzature.

*Direttore ESPER

permetterebbe l’auto compostaggio quando 
l’oggetto del trattamento è costituito da rifiuti 
biodegradabili di cucine e mense in quantità 
non eccedente le 80 t/anno. In definitiva l’uso 
dei compostatori semiautomatici, soprattutto 
dopo che saranno stati definiti dal legislatore 
i vincoli regolamentari del loro utilizzo, può 
garantire i seguenti risultati:
• Da un punto di vista ambientale e forma-

tivo/culturale, il compostaggio di prossi-
mità può essere in grado di assicurare una 
soluzione fisicamente vicina al luogo ove 
sorge il problema della gestione di questo 
particolare rifiuto. Questo ha il pregio di 
consapevolizzare l’utenza coinvolta.

• Riduce i costi economici e ambientali della 
gestione dei rifiuti poiché il rifiuto indiffe-
renziato residuo può essere raccolto più 
sporadicamente.

• Riduce i costi per la collettività, elemento 
che se non riconosciuto economicamente 
rischia di compromettere ogni sviluppo 
futuro del compostaggio di prossimità.

• Migliora la qualità del rifiuto organico 
raccolto grazie alla maggiore responsabi-
lizzazione degli utenti che possono così 
coincidere con gli utilizzatori finali del 
compost ottenuto.

La sperimentazione condotta dalla Regione 
Piemonte ha inoltre permesso di individua-
re i seguenti accorgimenti che potrebbero 
ulteriormente migliorare la funzionalità dei 

lizzarsi presso strutture ricettive, mense, 
condomini o centri di raccolta rifiuti. La 
Provincia finanzia fino all’80% dell’investi-
mento, nel limite massimo di 20mila euro 
per progetto. I finanziamenti sono stati 
assegnati ai Comuni di Barone Canavese e 
Sant’Antonino di Susa nonché all’Environ-
ment Park di Torino;

• il riconoscimento da parte dei Comuni 
di uno sconto sulla Tarsu/Tia (la futura 
TARES), che possa rendere conveniente 
installazione, gestione e ammortamento 
dell’attrezzatura. 

3) Gestione scarti organici da raccolte porta a 
porta: all’estero non viene richiesta nessuna 
autorizzazione al di sotto di una specifica capa-
cità di trattamento (ad esempio in Francia sotto 
i 1.000 kg/giorno pari a 365 T/anno) mentre in 
Italia tale soglia non è ancora stata definita. La 
regione Lazio, in una recente interpretazione, 
ha indicato alle Province come procedura au-
torizzativa da seguire l’art. 208 “Autorizzazione 
unica per i nuovi impianti di smaltimento e 
recupero dei rifiuti” del D.Lgs 152/06, la cosid-
detta procedura ordinaria, tipica per l’autoriz-
zazione di impianti di trattamento dei rifiuti. La 
semplicità dell’installazione, se realizzata pres-
so spazi idonei che sono già dotati di sistemi di 
raccolta delle acque di prima pioggia, come ad 
esempio un’isola ecologica preesistente, per-
mette di risolvere l’iter autorizzativo in modo 
abbastanza veloce. Altre province, come ad 
esempio Salerno, indicano come soluzione la 
richiesta da parte del gestore della macchina di 
un’autorizzazione in procedura semplificata ai 
sensi del D.M. 5 febbraio ’98 come modificato 
dal D.M 186/2006. La condizione minima è che 
il soggetto sia iscritto alla Camera di Commer-
cio e all’Albo gestori ambientali. Nell’arco di 3 
mesi, in caso di silenzio-assenso dell’ente com-
petente, si può procedere all’installazione ed 
alla gestione. 

Una normativa in fieri
Va infine segnalato che il Senato ha recente-
mente approvato il Decreto 3162 «Modifiche 
al decreto legislativo 3 aprile 2006, n. 152 e 
altre disposizioni in materia ambientale» (9 
maggio 2012 ora in discussione alla Camera) 
che introduce l’articolo 213-bis (Trattamen-
to di rifiuti tramite compostaggio aerobico 
e digestione anaerobica). Questo articolo 
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The National Waste Prevention Program

In compliance with the expiry date for imple-
mentation of EU Directive 2008/9/CE of 12 
December 2013, the Minister of the Environ-
ment and Territorial and Maritime Conserva-
tion adopted the National Waste Prevention 
Program with a Ministerial Decree issued on 
7 October 2013 .
Directive 2008/98/CE, implemented by 
Italy in December 2010, had already intro-
duced the requirement of waste prevention 
planning centred on the entire life-cycle of 
products and materials.  Specific objectives 
were also identified to actually implement 
the concept of decoupling as outlined by the 
Sixth programme of EU action and topical 
strategies; in other words the “uncoupling” of 
waste production from economic growth so 
that the latter should not automatically affect 
the former. The aim, therefore, is to separate 
economic growth from the environmental 
impact of waste production. Within a year 
the Regions are required to incorporate the 
recommendations of the National Program-
me into their territorial plan.  
According to the Ministry of the Environ-
ment, based on data provided by ISPRA (Go-
verning Institute for Environmental Research 
and Protection) there are three main preven-

tion aims to be achieved by 2020 (compared 
to those registered in  2010):
• A 5% reduction in the production of mu-
nicipal waste for every percentage point of 
GDP. During the process of monitoring the 
above, the trend of the municipal waste/fa-
mily consumption indicator will also be taken 
into consideration;
• A 10% reduction in the production of ha-
zardous waste for each percentage point of 
GDP;
• A 5% reduction in the production of spe-
cial  non-hazardous waste for each percentage 
point of GDP. In the event of new informa-
tion regarding the production of special waste 
this objective may be reviewed.
The “General Recommendations” of the 
Prevention Programme include: sustainable 
manufacturing, Green Public Procurement, 
re-use (recycling), information and aware-
ness, promoting research and economic in-
struments (taxation and regulations).  With 
regard to the latter in particular, the Ministry 
considers the introduction of the following a 
matter of urgency:
• implementation of PAYT (Pay As You 
Throw) for disposal of municipal waste (ac-
cording to volume and quantity) wherever 
catchment area and waste collection systems 
permit;
• application of the principle of extended 
producer responsibility for waste flows other 
than those already in force, as well as wide-
ning responsibility to include prevention of 
waste creation;
• the introduction of taxation systems or fi-
nancial incentives for production processes 
which are environmentally more efficient and 
produce less waste;
• revised taxation mechanisms for waste di-

sposal at collection sites, and an increase in 
the tax quotas which the Regions must allo-
cate to promote waste prevention measures.
These instruments largely follow the propo-
sals put forward by the National Association 
of Virtuous Councils (AVC) during talks 
with CONAI (National Association of Packa-
ging), and the Government. Amongst the ten 
proposals put forward by the Association 
with the technical support of ESPER, the fol-
lowing in particular must be noted:
1. The AVC has requested that the Ministry 
of the Environment issue an act of amend-
ment of the TARES regulations (Waste and 
Services Tax) to reintroduce the EU “Polluter 
Pays” principle, with a clearer policy to en-
courage virtuous behaviour in waste mana-
gement, and provision  for the application 
of PAYT connected to the actual volume of 
municipal waste disposal as the main objecti-
ve. Alternatively, until PAYT is introduced, 
an estimated tax based on square meters can 
be applied. Implementation of the decree to 
establish a single method of calculating the 
actual percentage of recycling of municipal 
waste (the EU does not require information 
regarding % of separate waste).
2. Considering the volume of purchasing by 
public authorities in Italy is worth 130 billion 
Euro annually,  if 30% was invested in green 
purchasing – suggested as an objective to be 
met by 2009 by the EU - this would represent 
a gain of 40 billion Euro per year. The AVC 
has therefore asked ANCI (the National Asso-
ciation of Italian Councils), partly in order to 
safeguard the interests of councils as investors 
in raw materials and biomasses, to commit to 
the introduction of a system for the promo-
tion of products made from materials which 
are either recycled and/or locally sourced. 
Additionally, to introduce reward mechani-
sms by reconverting Green Certificates from  
incentives for the reduction of energy costs, 

In compliance with the expiry date 
for implementation of EU Directive 
2008/9/CE of 12 December 2013, 
the Minister of the Environment 
and Territorial and Maritime Con-
servation adopted the National 
Waste Prevention Program with a 
Ministerial Decree issued on 7 Oc-
tober 2013 .

Edited by Giuseppe Miccoli
Centre for Research into Environmentally Sustainable Waste Planning (E.S.P.E.R)

2. Source http://extranet.regione.piemonte.it/ambiente/rifiuti/dwd/documentazione/seminari/2011/
Pracatinat25Nov2011.pdf
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piano nazionale prevenzione rifiuti

riciclaggio e il compostaggio in proporzione 
al risparmio di emissioni climalteranti effet-
tivamente garantito;

L’ACV ha inoltre proposto di introdurre 3. 
anche in Italia il sistema di declinazione 
del CAC (Contributo Ambientale Conai), già 
adottato in Francia, che penalizza pesante-
mente le tipologie di imballaggi classificate 
come perturbatrici del riciclaggio, applicando 
una penalizzazione del 100% che raddoppia 
l’entità del contributo e, di converso, di appli-
care una riduzione che favorisca le aziende 
che adottano iniziative virtuose di introdu-
zione di imballaggi che consentono minori 
costi di riciclo.
Tale proposte vanno valutate anche alla 
luce delle recente approvazione da parte 
del Parlamento europeo della “Decisio-
ne su un programma generale di azione 
dell’Unione in materia di ambiente fino al 
2020 (7° Paa)” n. 1386 del 20 novembre 
2013, propedeutica alla concreta applica-
zione del VII° Programma d’azione europeo 
per l’ambiente intitolato «Vivere bene entro 
i limiti del nostro pianeta». Il programma 
impegna l’Unione sulle strategie ambientali 
UE fino al 2020 con riguardo a nove obiet-
tivi prioritari:2 (vedi box a lato)
La gestione dei rifiuti è stata inserita all’interno 
della quarta area prioritaria del programma. 
Secondo gli obiettivi previsti, migliorare l’ap-
plicazione della legislazione esistente porterà 
numerosi benefici per l’ambiente, per la nostra 
salute e per l’economia. Secondo le stime del-
la Commissione Europea, la piena attuazione 
della legislazione sui rifiuti farebbe risparmiare 
all’Europa oltre 72 miliardi di € all’anno, au-
menterebbe il fatturato annuo del settore della 
gestione e del riciclaggio dei rifiuti di circa 42 
miliardi di euro, creando oltre 400.000 nuovi 
posti di lavoro entro il 2020.
Riguardo ai nuovi obiettivi europei di rici-
claggio, va segnalato infine che lo scorso 
18 Gennaio 2014, in linea con quanto ri-
chiesto dalla decisione della Commissione 
europea 2011/753/EU, il Ministero dell’Am-
biente italiano ha scelto e comunicato alla 
Commissione stessa il metodo di calcolo da 
utilizzare in Italia per la verifica del rag-
giungimento dell’obiettivo di riciclaggio dei 
rifiuti urbani imposto dalla direttiva euro-
pea 2008/98/CE. Con la decisione 2011/753/ 2 http://ec.europa.eu/environment/newprg/proposal.htm

I nove obiettivi prioritari del VII° Programma d’azione europeo per l’ambiente
1. Natural capital: “Nurturing the hand that feeds us” (Capitale naturale: “Coltivare 
la mano che ci nutre”) al fine di salvaguardare e valorizzare la biodiversità dell’Unione 
europea.
2. Resource-efficient economy: “Doing more with less” (Un’economia efficiente delle 
risorse: “Fare di più con meno”) obiettivo volto a creare un economia basata su un uso 
efficiente delle risorse e a basse emissioni di anidride carbonica
3. Healthy environment and people: “Taking care of the environment is taking 
care of ourselves”( Popolazione e ambiente: Prendersi cura dell’ambiente significa 
prendersi cura di noi stessi” ) per proteggere i cittadini dell’UE dai rischi ambientali 
che ne minacciano la salute.
4. Improved implementation: “good for the environment, our health and our wallets” 
(Migliorare l’attuazione: “buono per l’ambiente, per la nostra salute e per il nostro por-
tafogli): ottimizzare l’applicazione della legislazione esistente porterà numerosi benefici 
per l’ambiente, la nostra salute e l’economia.
5. Increased information: “best decisions based on latest data” (Maggiore informazio-
ne: “Migliori decisioni basate su dati più recenti) per migliorare la base di conoscenze 
per la politica ambientale
6. Secured investments: “green incentives mean green innovations” (Investimenti 
garantiti: “incentivi verdi significano innovazioni verdi) per promuovere gli investimenti 
nella politica per l’ambiente e il clima, e stabilire prezzi giusti. 
7. Better integration: “tackling multiple challenges with one approach” (Migliore 
integrazione: per affrontare molteplici sfide con un medesimo approccio) obiettivo fi-
nalizzato a integrare i fattori ambientali in tutti i settori politici e rafforzare la coerenza 
delle politiche stesse. 
8. Sustainable cities: “Working together for common solutions” (Città sostenibili: 
“Lavorare insieme per soluzioni comuni”) per contribuire a fare in modo che le città 
europee siano più sostenibili e le informazioni ambientali più accessibili ai cittadini.
9. Tackling international challenges: “Living well, within the limits of our planet” 
is a global aim (Affrontare sfide internazionali: “Vivere bene, entro i limiti del nostro 
pianeta” è un obiettivo globale): vincola l’Unione Europea e gli Stati membri a una 
maggiore efficacia nel lavoro con i partner internazionali verso l’adozione di obiettivi 
di sviluppo sostenibile.

to those aimed at promoting recycling and 
composting in direct proportion to a guaran-
teed reduction in climate changing emissions;
3. AVC has also proposed the in-
troduction of the CAC declension system in 
Italy (Conai Environmental Contribution), 
already adopted in France, which heavily 
penalises the types of packaging classified as 
recycling unfriendly by applying a 100% fine, 
which doubles the amount of tax, and conver-
sely, a reduction for companies which adopt 
virtuous packaging initiatives which reduce 
recycling costs.
Waste management has been included in the 
programme's fourth objective. In accordance 
with projected aims, improving the applica-
tion of existing legislation will bring many 
benefits for the environment, our health and 
the economy. According to European Union 
estimates, full implementation of waste legi-
slation would save Europe more than 72 bil-
lion Euro per year, increase annual turnover 
of waste management and recycling by 42 
billion Euro, and create more than 400,000 
new jobs by 2020.
With reference to the new European recycling 
objectives it must be noted that last 18th 
January 2013, in line with the recommen-
dations of the European Commission's reso-
lution 2011/753/EU, the Italian Minister of 
the Environment informed the Commission 
of the selected method of calculation to be 
used in Italy for verification of municipal wa-
ste recycling objectives imposed by European 
Directive 2008/98/CE. In fact, the European 
Commission indicated four different methods 
of calculating these objectives (resolution 
20117753/EU), and left it up to Member 
States to decide which method to use. All 
are within the legal framework of the treaty 
on European Union operational procedures, 
as well as Directive 2008/98/CE of the Eu-
ropean Parliament and Council (19 Novem-
ber 2008), relating to waste and the repeal 
of various Directives.  Regarding the latter in 
particular, article 11, paragraph 3, the Com-
mission defined detailed implementation and 
calculation methods aimed at setting objecti-
ves to be reached by 2020, in preparation for 
the re-use and recycling of municipal waste 
and assimilates equal to 50%. The 4 methods 
proposed by the Commission vary according 

These proposals should be evaluated in the light of recent approval by the European 
Parliament of the “Agreement on a programme of general action by the EU in envi-
ronmental matters until 2020, no. 1386 of 20th November, 2013 – in preparation for 
the actual application of the VII European Action Programme for the Environment 
entitled “Living well within the limits of our planet”. The programme commits the 
Union to EU strategies on the environment until 2020 with nine main objectives:   
1. Natural capital: "Nurturing the hand that feeds us" with the aim of safeguarding and 
promoting the biodiversity of the European Union.
2. Resource-efficient economy: "Doing more with less" with the objective of creating an 
economy based on efficient use of resources and low carbon dioxide emissions.
3. Healthy environment and people: "Taking care of the environment is taking care of 
ourselves" to protect EU citizens from environmental hazards which threaten our health.
4. Improved implementation: "good for the environment, our health and our wallets" 
optimising the application of existing legislation will bring numerous benefits for the envi-
ronment, our health and the economy.
5. Increased information: "best decisions based on latest data" to improve the database for 
environmental policy.
6. Secured investments: "green incentives mean green innovations" to promote investment 
in policies for the environment and climate, and to establish fair pricing.
7. Better integration: "tackling multiple challenges with one approach" aimed at integra-
ting environmental factors in all policy sectors and to reinforce policy consistency. 
8. Sustainable cities: "Working together for common solutions" to contribute towards 
making European cities more sustainable, and environmental information more available 
to citizens.
9. Tackling international challenges: "Living well, within the limits of our planet" is a 
global aim binds the European Union and member States into more effective collaboration 
with international partners towards adopting the aim of sustainable development.

2.  http://ec.europa.eu/environment/newprg/proposal.htm
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to the type of waste (household or municipal), 
and the components which may be included 
in the calculation. The method chosen by the 
Ministry is the one indicated as method 2 by 
the Commission and the component factors 
are solely the following: paper and cardboard, 
plastics, metals, glass, wood, organic waste.
Further changes in taxation of waste have 
been made as a result of the Law of Stabili-
ty,  no.147 of the 27th December 2013.“Re-
commendations for the creation of an an-
nual and consolidated State budget (Law of 
Stability 2014 (13G00191) (OJ no.302 of 
27/12/2013- Suppl. Ordinance n. 87)”.
Paragraph 704 establishes the repeal of 
TARES (refuse tax) , article 14, Legislati-
ve Decree 201/2011, converted to law no. 
214/2011. Paragraph no.626, on the other 
hand, introduces the new single Council 
Tax (IUC) which in addition to the tax on 
second homes (IMU), also includes a service 
tax subdivided into two components: the first, 
(known as TASI) is aimed at covering the cost 
of indivisible services in local council admi-
nistrations.  The second component (known 
as TARI) according to paragraph 640-668 of 
the regulations, represents the total cost of 
waste management services.  With regard to 
TARES there is no change.  However, some 
changes have been made regarding the criteria 
for establishing taxation levels, although still 
based on surface square meters (a uniquely 
Italian anomaly).  There has been a very small 
alteration regarding setting the tariff in com-

mas 651 and 652: councils must take into 
account the criteria defined by the regulation 
of Legislative Decree no. 158 of the 27th 
April 1999.  Alternatively, on the principle 
of “the Polluter Pays”  (Article 14, Directive 
2008/98/CE of the European Parliament and 
Council of 19 November 2008 regarding wa-
ste), local authorities may calculate the tariff 
by means of the quantity and average quality 
of waste produced per surface unit, in respect 
to usage and type of activity carried out, in 
addition to the waste service costs. The tariff 
for each category (or uniform subcategory) 
can be calculated by the Council multiplying 
the ascertained taxable surface unit by one or 
more coefficients of quantity and quality ba-
sed waste production, based on cost forecasts 
for the following year.
As stipulated in paragraphs 667-668, Coun-
cils which introduce the PAYT (Pay As You 
Throw) waste system may, according to the 
regulations in article 52, of Legislative De-
cree no. 446 of 1997, implement the appli-
cation of a tariff fee in place of the TARI. In 
calculating the tariff, the Council can take 
into account the established criteria of Presi-
dential regulation 158/1999, which includes 
details such as type of activity and the natu-
re of services.  The tariff fee may be applied 
and collected by the authority responsible for 
municipal waste management. However, the 
tariff will be established by another regulation 
to be introduced by the Government in June 
2014, according to article 17, paragraph 1, of 

the law passed on 23 August 1988, no.  400, 
and subsequent amendments, as proposed by 
the Minister of the Environment and Territo-
rial and Maritime Conservation, in agreement 
with the Minister of Economy and Finance 
and in consultation with the City-State Con-
ference and local authorities.

Option of which Article 3, page 1, of 
the present resolution

Method of Calculation Specific requirements for reporting on implementation by 
Member States

Preparation for re-use and recycling of 
domestic waste, comprised of paper, 
metal, plastic and glass and other types of 
domestic waste or similar.

Method of calculation 2

Rate of domestic waste recycling 
and similar waste; in % =

Quantity of domestic recycled 
waste consisting of paper, metal, 
plastics and glass and other 
domestic waste flow, or similar/
quantity of total production of 
domestic waste consisting of paper, 
metal, plastics and glass and other 
specific domestic refuse flows, or 
similar waste.

Member States can make use of National Statistics.  Data  
recorded for other waste-related purposes can be used and adapted 
to suit national conditions.  Together with the data, Member 
States must provide a report to illustrate which materials are 
included and the activities they derive from, marking the relevant 
box in the table contained in  attachment II of this resolution; 
furthermore, they must indicate the method of calculating the 
quantities produced and recycled.  If a Member State includes 
domestic compost waste in its calculations, the method of 
calculation and the quantities produced and recycled must be 
indicated.
Additionally, the report must illustrate the connection between 
these quantities and data on domestic waste and other commercial 
activities, which must be communicated in compliance with 
resolution (CE) no. 2150/2002
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Ogni anno la Fondazione Cariplo pubblica 
bandi finalizzati al sostegno di azioni volte ad 
aumentare la sostenibilità della comunità in 
cui si svolgono. Nel 2012 è stato pubblicato il 
bando “Costruire comunità sostenibili”.
Partendo dall’assunto che “l’attuale mo-
dello di sfruttamento delle risorse naturali 
ed energetiche, oltre a produrre sprechi, 
inefficienze e squilibri, comporta notevoli 
impatti di natura ambientale. E’ quindi 
opportuno favorire un cambiamento nei 
comportamenti individuali e collettivi per 
realizzare modelli di consumo e di produ-
zione più sostenibili nel tempo e più attenti 
ai diritti delle generazioni future”1, il bando 
era finalizzato a “contribuire allo sviluppo 
di iniziative finalizzate a una gestione 
del ciclo delle risorse efficiente e sosteni-
bile nelle comunità locali, la cui efficacia 
possa essere sperimentata, documentata e 
applicata in altri contesti. In particolare, 
verranno sostenuti progetti che propongano 
soluzioni efficaci e condivise alle problema-
tiche ambientali legate ai cicli integrati di 
acqua, energia e rifiuti”2.
ESPER ha dunque proposto al Comune di 
Novara di partecipare al Bando, coinvolgendo 
nella progettazione dello stesso l’Associazione 
Mille Città del Sole3 di Milano (già attiva sul 
territorio novarese sulle tematiche relative 

un esperimento
di conversione ecologica

Con un progetto cofinanziato 
da Cariplo, la città di Novara 
ha dato inizio a una serie di 
interventi che fanno risparmiare 
consumi energetici ed emissioni 
climalteranti, riducono 
la produzione di rifiuti e 
promuovono il coinvolgimento di 
tutta la cittadinanza.

di Giulio Rigotti1, Emidio Panna2, Franco Bontadini e Anna Bruneri3, Sergio Capelli4

all’energia) e la Cooperativa Sociale la Rin-
ghiera4 di Albino (BG) da anni operativa nel 
campo dei servizi ambientali, che ha assunto 
il ruolo di capofila del progetto in quanto 
ente no profit. Altri partner e finanziatori del 
progetto sono Novamont5, ASSA6 (l’azienda 
che si occupa di raccolta e trasporto RSU a 
Novara), Consorzio Bacino Basso Novarese - 
CBBN7, Società Cooperativa La Terra Promes-
sa8, Fondazione Comunità Novarese Onlus9 e 
Acqua Novara VCO10. 
Viene steso un progetto che si articola in varie 
azioni, che interessano i temi del risparmio 
energetico, del corretto utilizzo dell’acqua 
con conseguente risparmio di risorse, dei 
rifiuti, partendo dalla riduzione della produ-
zione fino al tema della raccolta. Il progetto 
viene approvato dalla Fondazione Cariplo, 
che lo finanzia con 88.000 €, pari al 41% del 
totale dei costi del progetto.
Il progetto, denominato CEN – Comunità 
Ecosostenibile Novarese, prende il via uffi-
cialmente il 13 aprile 2013, con la festa di 
inaugurazione del punto sostenibilità, loca-
lizzato presso la ex sede ASSA di viale Cur-
tatone 15, che sarà il baricentro di tutto il 
progetto, ospitando lo Sportello Energia e il 

Mercatino del Riuso. Il termine formale del 
progetto era il 28 febbraio 2014. In realtà 
molte delle azioni sono state adottate come 
permanenti dal Comune di Novara.
La misurabilità dei risultati ottenuti era uno 
dei requisiti principali richiesti dalla Fonda-
zione Cariplo. Alla semplice contabilità lega-
ta alle azioni messe in campo si è deciso di 
calcolare anche l’impatto in termini di gas 
climalteranti. A tale scopo si è deciso per l’uti-
lizzo di uno strumento che fosse disponibile 
a chiunque e che fosse validato da un ente 
terzo. La scelta è caduta su WARM11, web-ap-
plication creata e validata da EPA – United 
States Environmental Protection Agency .

Queste le azioni messe in campo 
e i risultati ottenuti
Rifiuti – Ecofeste. Le feste, le sagre e le varie 
manifestazioni sul territorio del Consorzio di 
Bacino Basso Novarese sono numerose e rac-
colgono moltissime adesioni. Il momento di 
aggregazione è quindi strategico per proporre 
comportamenti ecosostenibili e per ridurre le 
grandi quantità di rifiuti che si producono. 
Agli organizzatori vengono proposti un di-
sciplinare e una serie di azioni12 finalizzate 

Each year the Cariplo Foundation invites 
tenders aimed at supporting an increase in 
sustainability in the communities it covers. 
In 2012,  tenders for "Building Sustainable 
Communities” were invited.  It outlined the 
following proposal: “the present model of 
using natural and energy resources, in addi-
tion to creating waste, inefficiency and im-
balances, will also have a significant impact 
on the environment. It is therefore desirable 
to encourage changes in individual and col-
lective behaviour to develop more sustainable 
models of consumption and production over 
time which will be more respectful of the ri-
ghts of future generations  . The aim of the 
tender was to “contribute towards developing 
initiatives with the objective of managing 
the life-cycle of resources efficiently and su-
stainably within the local communities, and 
effectiveness  that is is tested, recorded and 
applied in other contexts. Projects which 
propose efficient and shared solutions to en-
vironmental issues linked to integrated water, 
energy and refuse cycles will be particularly 
encouraged.”  
ESPER therefore proposed that the Council 
of Novara should take part in the tender, with 
the involvement of the Milan based planning 
association “Mille Città del Sole”   (already 
active in the Novara area in the energy field) 
and the Social Cooperative “la Ringhiera”   of 
Albino (Province of Bergamo), which has 

been providing environmental services for 
many years and took over the role of project 
management due to its non-profit status.
Other partners and financial supporters of the 
project are Novamont , ASSA  (the company 
responsible for the collection and transport 
of Municipal Solid Waste (MSW) in Novara, 
CBBN , the Consortium of the Lower Basin 
of Novara, the Cooperative society 'La Terra 
Promessa' , the Novara Community Chari-
table Foundation  , and Novara Water VCO .
A project was drawn up involving various ini-
tiatives geared towards energy saving, efficient 
use of water and consequent saving of resour-
ces, ranging from reductions at production 
level stage right up to waste collection. The 
project was approved by the Cariplo Foun-
dation, which provided funding of 88,000 
Euro, equal to 41% of the total cost of the 
project.
The project, known as CEN – (Environmen-
tally Sustainable Community of Novara) 
officially got under way on 13 April 2012, 
with the inauguration of the sustainability 
facility, housed on the former ASSA premises 
at 15 Viale Curatone. These premises beca-
me the focal point of the whole project, and 
are home to the Energy Helpdesk and the 

Recycling Market. The project was formally 
concluded on the 28th February 2014. Many 
of the measures have in fact been adopted 
permanently by Novara Council.
The ability to measure the results obtained 
was one of the main requirements requested 
by the Cariplo Foundation. In addition to 
data relating to the initiatives which were 
implemented, it was also decided to calcu-
late the impact of climate-changing gases. 
With this aim in mind, a tool which would 
be available to all and could be verified by a 
third party was decided on. A web application 
created and approved by EPA the United Sta-
tes Environmental Protection Agency, called 
WARM , was selected.

The following are details of the initia-
tives and their outcome:

Waste – Environmentally friendly events. 
Many festivals, fairs and celebrations are held 
in the Bacino Basso Novarese consortium 
area and they are extremely popular. The 
planning stage is therefore the ideal time to 
propose environmentally sustainable appro-
aches that help reduce the large quantity of 
waste generated.  A disciplinary code and a 

An Experiment
in Environmental Conversion

A Edited by Giulio Rigotti, Coun-
cillor for the Environment – Novara 
Council), Emidio Panna (President 
of La Ringhiera Social Cooperati-
ve), Franco Bontadini and Anna 
Bruneri (Mille Città del Sole Asso-
ciation) and Sergio Capelli (ESPER 
technical advisor).
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non immesse in atmosfera. Anche la scel-
ta di utilizzare acqua in brocca, andando 
a eliminare le bottigliette da 0,5 litri ha 
avuto risultati significativi. Su un totale di 
366.471 pasti sarebbero state servite agli 
alunni 549.706 bottigliette (dati forniti dal-
la società appaltatrice), molte delle quali 
poi abbandonate sul tavolo ancora con-
tenenti dell’acqua, per un totale di circa 
13,7 tonnellate di PET. Convertito in gas 
climalteranti, risulta che con questa opera-
zione si sono evitate emissioni per 8,5 tonn 
di CO

2
 equivalenti (che se le bottigliette 

fossero destinate ad incenerimento diven-
terebbero 46,9, secondo WARM).
Rifiuti – Mercatino no profit del riuso. 
In linea con altre esperienze attive sul ter-
ritorio italiano e piemontese, si è deciso di 
mettere in piedi un Mercatino del Riuso. 
Obiettivo di queste azioni è non solo quello 
di intercettare beni ancora validi dal punto 
di vista funzionale prima che vengano con-

l’utilizzo delle stoviglie permanenti sareb-
be stato antieconomico e i giorni in cui per 
qualche emergenza si era costretti a usare 
stoviglie monouso. Si è scelto di bonificare 
queste “piccole” sacche di in-sostenibilità 
con l’utilizzo di stoviglie compostabili in 
Mater-Bi. Non solo, si è scelto di passare in 
tutte le scuole comunali di Novara all’ac-
qua in brocca. Tali scelte non solo hanno 
interessato l’anno scolastico 2013-2014, 
ma sono state istituzionalizzate e inseri-
te nel nuovo bando per l’affidamento del 
servizio mensa nelle scuole novaresi. In 
questo caso i numeri sono decisamente più 
importanti: nel solo primo quadrimestre 
dell’anno scolastico 2013-2014 sono stati 
serviti 360.704 pasti in stoviglie permanen-
ti e 5.767 in stoviglie compostabili, per un 
totale di 22.000 kg di stoviglie di plastica 
non utilizzate e 78.500 kg di scarti alimen-
tari recuperati. Tali quantità si traducono 
in circa 85 tonnellate di CO

2
 equivalenti 

alla minimizzazione dell’impronta ecologica 
della festa stessa, con particolare attenzione 
alla riduzione dei rifiuti prodotti nell’ambi-
to della sagra. A fronte della sottoscrizione 
del disciplinare e della conseguente presa 
d’impegno nel mettere in campo le azioni 
sottoscritte, agli organizzatori viene concesso 
il permesso di utilizzare il logo “ECOFESTE 
CEN”, di poter sfruttare i canali della comu-
nicazione istituzionale, avendo così maggior 
visibilità, ma, soprattutto, di vedere coperti gli 
extra costi dovuti alle scelte verdi con una 
fornitura di stoviglie in Mater-Bi pari a un 
massimo di 2.500 coperti.
Nel corso del 2013 nove fra feste di piaz-
za, manifestazioni culturali e sagre hanno 
chiesto di accedere al progetto Ecofeste-CEN 
(Inaugurazione CEN, Street Games, Veg Fe-
stival, Festa SEL, Novara in PiAzza, NovarAr-
chitettura, Festa dei Popoli, Ecososteniamoci, 
Gara Ciclopodistica Settembre) per un totale 
di 30.000 coperti.  Numeri che significano 
1.800 kg di plastica risparmiata, ma non solo: 
utilizzando stoviglie compostabili, quindi 
conferibili direttamente nell’umido, è possi-
bile recuperare tutti gli avanzi, quantificabili 
in 200g a pasto13, per un totale di 6.000 kg di 
organico recuperato. In termini di emissioni 
di gas serra, significa la mancata emissione di 
circa 5 tonnellate di CO

2
 equivalenti.

Rifiuti – Mense sostenibili Quando è 
iniziata la fase di progettazione, le mense 
scolastiche novaresi rappresentavano già 
un esempio virtuoso. L’amministrazione 
comunale già aveva percorso la via della 
sostituzione delle stoviglie monouso con 
quelle lavabili in gran parte delle scuole. 
Rimanevano una scuola più piccola dove 
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non immesse in atmosfera. Anche la scel-
ta di utilizzare acqua in brocca, andando 
a eliminare le bottigliette da 0,5 litri ha 
avuto risultati significativi. Su un totale di 
366.471 pasti sarebbero state servite agli 
alunni 549.706 bottigliette (dati forniti dal-
la società appaltatrice), molte delle quali 
poi abbandonate sul tavolo ancora con-
tenenti dell’acqua, per un totale di circa 
13,7 tonnellate di PET. Convertito in gas 
climalteranti, risulta che con questa opera-
zione si sono evitate emissioni per 8,5 tonn 
di CO

2
 equivalenti (che se le bottigliette 

fossero destinate ad incenerimento diven-
terebbero 46,9, secondo WARM).
Rifiuti – Mercatino no profit del riuso. 
In linea con altre esperienze attive sul ter-
ritorio italiano e piemontese, si è deciso di 
mettere in piedi un Mercatino del Riuso. 
Obiettivo di queste azioni è non solo quello 
di intercettare beni ancora validi dal punto 
di vista funzionale prima che vengano con-

l’utilizzo delle stoviglie permanenti sareb-
be stato antieconomico e i giorni in cui per 
qualche emergenza si era costretti a usare 
stoviglie monouso. Si è scelto di bonificare 
queste “piccole” sacche di in-sostenibilità 
con l’utilizzo di stoviglie compostabili in 
Mater-Bi. Non solo, si è scelto di passare in 
tutte le scuole comunali di Novara all’ac-
qua in brocca. Tali scelte non solo hanno 
interessato l’anno scolastico 2013-2014, 
ma sono state istituzionalizzate e inseri-
te nel nuovo bando per l’affidamento del 
servizio mensa nelle scuole novaresi. In 
questo caso i numeri sono decisamente più 
importanti: nel solo primo quadrimestre 
dell’anno scolastico 2013-2014 sono stati 
serviti 360.704 pasti in stoviglie permanen-
ti e 5.767 in stoviglie compostabili, per un 
totale di 22.000 kg di stoviglie di plastica 
non utilizzate e 78.500 kg di scarti alimen-
tari recuperati. Tali quantità si traducono 
in circa 85 tonnellate di CO

2
 equivalenti 

alla minimizzazione dell’impronta ecologica 
della festa stessa, con particolare attenzione 
alla riduzione dei rifiuti prodotti nell’ambi-
to della sagra. A fronte della sottoscrizione 
del disciplinare e della conseguente presa 
d’impegno nel mettere in campo le azioni 
sottoscritte, agli organizzatori viene concesso 
il permesso di utilizzare il logo “ECOFESTE 
CEN”, di poter sfruttare i canali della comu-
nicazione istituzionale, avendo così maggior 
visibilità, ma, soprattutto, di vedere coperti gli 
extra costi dovuti alle scelte verdi con una 
fornitura di stoviglie in Mater-Bi pari a un 
massimo di 2.500 coperti.
Nel corso del 2013 nove fra feste di piaz-
za, manifestazioni culturali e sagre hanno 
chiesto di accedere al progetto Ecofeste-CEN 
(Inaugurazione CEN, Street Games, Veg Fe-
stival, Festa SEL, Novara in PiAzza, NovarAr-
chitettura, Festa dei Popoli, Ecososteniamoci, 
Gara Ciclopodistica Settembre) per un totale 
di 30.000 coperti.  Numeri che significano 
1.800 kg di plastica risparmiata, ma non solo: 
utilizzando stoviglie compostabili, quindi 
conferibili direttamente nell’umido, è possi-
bile recuperare tutti gli avanzi, quantificabili 
in 200g a pasto13, per un totale di 6.000 kg di 
organico recuperato. In termini di emissioni 
di gas serra, significa la mancata emissione di 
circa 5 tonnellate di CO

2
 equivalenti.

Rifiuti – Mense sostenibili Quando è 
iniziata la fase di progettazione, le mense 
scolastiche novaresi rappresentavano già 
un esempio virtuoso. L’amministrazione 
comunale già aveva percorso la via della 
sostituzione delle stoviglie monouso con 
quelle lavabili in gran parte delle scuole. 
Rimanevano una scuola più piccola dove 

series of measures   are suggested to the or-
ganisers aimed at reducing the environmental 
footprint of the festival to a minimum, with 
particular attention to reducing the amount 
of waste produced on the festival grounds. 
On signing up to the disciplinary code and 
consequently undertaking to carry out the 
agreed measures, the organisers are allowed 
use of the “ECOFESTE-CEN” logo, which 
provides access to the authority’s communi-
cation channels, providing greater visibility, 
but above all covers the extra costs involved in 
choosing environmentally friendly products 
for provision of crockery made of Mater-Bi 
(biodegradable plastic material) up to a maxi-
mum 2,500 diners.  
During the course of 2013, there were 
nine requests to take part in the ECOFE-
STE-CEN project, from town celebrations 
and cultural initiatives to festivals (Inaugura-
tion of CEN, Street Games, Veg Festival, SEL 
Festival, Novara in Piazza, NovarArchittetura, 
Festa dei Popoli, ECOSOSTENIAMOCI, 
September walking/cycling race) for a total of 
30,000 diners. These figures represent a saving 
of 1,800 kg of plastic waste. In addition the 
biodegradable plates can be disposed of with 
organic waste making it possible to recover 
any leftover food which can be quantified at 
an average of 200 grams per meal , making a 
total saving of 6,000 kg. of recovered organic 
waste. In terms of greenhouse gas emissions, 
this represents non-emission of around 5 tons 
of CO2 equivalent.

Waste – Sustainable Canteens. From the 
early planning stages, the school canteens of 
Novara were already an example of virtuous 

approaches. Council administrators had pre-
viously taken the route of substituting dispo-
sable plates with washable ones in the majo-
rity of schools.  In the case of just one small 
school, the use of standard crockery would 
have been uneconomic, in addition to certain 
days when owing to special circumstances, the 
use of disposable plates was necessary. These 
isolated instances of non-sustainability were 
corrected by introducing the use of biodegra-
dable Mater-Bi plates. Furthermore, a deci-
sion was taken to switch to water jugs in all 
Novara's council schools.
These initiatives did not just apply to the 
school year 2013-2014, but were adopted and 
included in the tender for the provision of 
school meals in the Novara area.
Consequently, the numbers involved were 
truly impressive: in just the first term of the 
2013-2014 school year, 360,704 meals were 
served in standard crockery and 5,767 in bio-

degradable plates, equivalent to a total saving 
of 22,000 kg. of plastic plates and 78,500 
kg. of recovered food waste. These quantities 
translate to non-emission of 85 tons of CO2 
equivalents into the atmosphere.
Furthermore, the choice to use water jugs and 
eliminate 0.5 litre bottles has led to significant 
results. With a total of 366,471 meals being 
served, students should have been provided 
with 549,706 bottles (data supplied by the 
meal providers), many left unfinished on the 
tables, making a total of 13.7 tons of PET. 
Converted to quantity of climate-changing 
gas, these measures have led to the saving of 
8.5 tons of emissions of CO2 equivalents 
(which, in the event of disposal by incinera-
tion would have become 46.9, according to 
WARM).

Waste– Non-profit recycling market. 
In line with similar experiences implemen-
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profilo dell’utente stesso. Per gli utenti più 
avvezzi all’utilizzo di strumenti tecnologi-
ci si è provveduto alla smaterializzazione 
della card utilizzando un QR code sullo 
smartphone dell’utente stesso, attraverso 
il quale è possibile accedere al suo profilo 
personale.
Gli orari di accesso al pubblico del mer-
catino sono i seguenti: giovedì dalle 11.00 
alle 13.00 e dalle 15:00 alle 19:00 e sabato, 
dalle 10:00 alle 13:00 e dalle 15:00 alle 
18:00. Fra l’aprile 2013 e il febbraio 2014 
ci sono stati 456 accessi al mercatino, per 
un totale di 2.122 oggetti (1.620 kg) de-
positati. Sono stati evitate 16 tonnellate 
di CO

2
 equivalenti. Il Mercatino no profit 

del Riuso continua la propria attività an-
che dopo la fine del progetto CEN, ed è 
tutt’ora aperto, grazie alla collaborazione 
fra l’amministrazione comunale, ASSA e 
l’Associazione Mille Città del Sole

Rifiuti – Recupero energetico della 
frenata
I mezzi utilizzati per la raccolta rifiuti sono, 
al pari di tutti gli altri mezzi con motore a 
scoppio, fonte di emissioni inquinanti e cli-
malteranti. In particolare in Comuni in cui 
si effettua la raccolta domiciliare, le conti-
nue frenate e ripartenze a cui sono costretti 
gli automezzi, fa aumentare sia i consumi di 
carburanti, sia le emissioni inquinanti. Nello 
specifico l’impianto frenante è sottoposto a 
un elevato stress operativo, facendo rilevare 
un rapido deterioramento delle componenti 
usurabili e richiedendo una manutenzione 
molto frequente. Proprio per queste ragioni 
è diventato abbastanza comune il montaggio 
su mezzi dediti alla raccolta rifiuti di sistemi 
denominati “Retarder” che utilizzano l’indu-
zione magnetica per frenare il veicolo evitando 
di sollecitare troppo il sistema frenante tradi-
zionale e ridurne così i costi di manutenzione. 
Allo stesso modo sono ormai disponibili sul 
mercato mezzi ibridi con il recupero energe-
tico della frenata per la ricarica delle batterie 
dell’automezzo stesso. Con l’assistenza tecnica 
di ESPER e della Cooperativa Sociale La Rin-
ghiera, è stata proposta la sperimentazione, 
su due dei mezzi costipatori leggeri da 5 mc 
di capienza impiegati per la raccolta “porta 
a porta”, di prototipi dei sistemi di frenatura 

rire i beni che non intendono più usare e 
che sarebbero destinati a diventare rifiuti 
pur essendo ancora funzionalmente validi 
(mobili, piatti, posate, elettrodomestici, 
manufatti, oggetti elettronici...). Tali beni, 
selezionati, puliti e, quando possibile re-
staurati, venivano valutati dal gestore del 
mercatino. L’oggetto viene fotografato e 
caricato nel database e sul sito del mer-
catino17. L’utenza ha dunque la possibilità 
di scegliere e prenotare gli oggetti presenti 
direttamente da casa propria. Ovviamente, 
trattandosi di mercatino no profit, la valu-
tazione consiste in Eco-Stelline. Per ogni 
oggetto portato, dunque, il cittadino riceve 
ecostelline che può riutilizzare nell’”ac-
quisto” di altri beni presenti al mercatino. 
L’accesso ai servizi del mercatino è stato 
possibile grazie a una tessera di riconosci-
mento personale, che ogni utente è tenuto 
a presentare. Attraverso questo supporto è 
possibile caricare in caso di deposito, sot-
trarre in caso di acquisto, “ecostelline” sul 

feriti come rifiuti, ma quello di avvicinare 
la cittadinanza attraverso il coinvolgimen-
to e la condivisione al tema della corretta 
gestione dei rifiuti. Per la formazione del 
personale che gestisce il mercatino ci si 
è rivolti ad un soggetto leader a livello 
nazionale come la torinese Triciclo14, dal 
1996 gestori di mercatini del riuso sul 
territorio del capoluogo piemontese. Non 
solo: ci si è consultati con Occhio del Ri-
ciclone15, responsabile tecnico del PRISCA 
- Pilot project for scale re-use starting from 
bulky waste stream16, un progetto finanzia-
to dalla Commissione Europea attraverso il 
programma Life Plus Ambiente 2011 che si 
propone di dimostrare la fattibilità di due 
Centri di Riuso, realizzati a Vicenza e a San 
Benedetto del Tronto, deputati ad avviare a 
riutilizzo i beni riusabili presenti nel flusso 
dei rifiuti solidi urbani e che, in assenza 
di una filiera organizzata, attualmente 
sono destinati perlopiù allo smaltimento. 
I cittadini novaresi possono quindi confe-

ted all over Italy and the Piedmont area, 
a Recycling Market was introduced. The 
aim of this initiative was not just to recover 
items which are still viable from a functional 
point of view before they are disposed of as 
waste, but also to approach citizens through 
involvement and participation in the correct 
methods of waste disposal.
To help with training personnel who manage 
the market we approached a national leader 
in the field, Triciclo  of Turin, which has been 
running recycling markets in the Piedmont 
capital since 1996. Furthermore, we approa-
ched Occhio del Riciclone , technical advisers 
to PRISCA - Pilot project for scale re-use star-
ting from bulky waste stream , a project which 
was financed by the European Union through 
its Life Plus Ambiente 2011 programme. This 
aimed to demonstrate the viability of two 
Recycling Centres set up in Vicenza and San 
Benedetto del Tronto, dedicated to encou-
raging re-use of items present in municipal 
solid waste and which, in the absence of an 
organised supply chain, are currently mainly 
destined for disposal.
The citizens of Novara can therefore dispose 
of goods which they no longer intend using 
which would otherwise be sent for disposal 

even though still functionally viable (furnitu-
re, plates, cutlery, electrical goods, manufactu-
red goods, electronic items….). These goods, 
once selected, cleaned and restored where 
possible, are valued by the market managers. 
A photograph of the object is taken and loa-
ded onto the database as well as the market's 
website . Customers then have the possibili-
ty of choosing and reserving items from the 
comfort of their homes.  Being a non-profit 
market, the value is set by using EcoStars. 
For each item, the customer receives Ecostars 
which can be re-used to purchase other goods 
present in the market.
Access to market services is made possible by 
a personal identity card which every user must 
produce. This card allows points to be put on 
the card when an item is left at the store, and 
for Ecostars to be taken off the user’s profile 
when making a purchase.
For users who are more averse to using tech-
nology, the card may be transferred using a 
QR code to the customer's Smart-phone to 
permit access to his personal profile.
Opening hours are as follows: Thursday from 
11.00 am to 13.00 pm and from 15.00 to 
19.00 pm. Saturdays from 10.00 am to 13.00 
pm and from 15.00 to 18.00

Between April 2013 and February 2014  456 
users have accessed the market, for a total of 
2,122 items (1,520 kg deposited). This has 
resulted in avoidance of 16 tons of CO2 equi-
valent.
The non-profit re-use market continues to 
run even now the CEN project has ended, 
and is still open thanks to cooperation betwe-
en the council administration, ASSA and the 
Mille Città del Sole Association.

Waste – energy saving during braking
Vehicles used for waste collection are, along 
with all other combustion engine vehicles, 
a source of polluting and climate changing 
emissions.  In councils which practice do-
or-to-door collection in particular, the con-
tinual stop/start these vehicles are obliged to 
make increases fuel consumption and pollu-
ting emissions. The braking system in particu-
lar is subject to high levels of operational stress 
causing rapid wear and tear, and and requiring 
frequent maintenance. For this very reason it 
has become  the norm to fit systems known as 
“retarders” to waste collection vehicles. These 
use magnetic induction to brake the vehicle, 
avoiding excessive use of traditional braking 
and thus reducing maintenance costs.
At the same time, there are now hybrid vehi-
cles on the market which use the braking 
energy recovered to recharge the vehicle's 
batteries.
With the technical assistance of ESPER and 
the co-operative La Ringhiera, an experiment 
was proposed for prototypes of regenerative 
braking systems planned in association with 
the Milan Polytechnic, on two light com-
pactor vehicles of 5 m³ capacity used for do-
or-to-door collection.

At present, similar experiments on regene-
rative braking are underway in various parts 
of the world (Berlin, Baltimore, New York, 
Miami) although on larger vehicles (bio-com-
pactors of 26m³) the energy used for braking 
the vehicle is stored in a pressurised hydraulic 
tank and is used in acceleration. These sy-
stems have been developed simultaneously by 
Bosch Rexroth in partnership with Mercedes 
and Volvo , the English company Eaton  in 
partnership with Crane Carrier , and Parker's 
RunWise in partnership with Iveco .
During the course of trials carried out by the 
American EPA (Environmental Protection 
Agency) on UPS vehicles, it was ascertained 
that these systems reduced CO2 emissions by 
around 40% .
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lazione e l’uso del kit stesso, chiedendo ai 
cittadini un impegno nel monitorare i reali 
risparmi conseguiti con l’adozione del kit 
(consumi idrici e consumi energetici). 
La distribuzione dei kit è iniziata con 
l’inaugurazione dello spazio sostenibilità, 
il 13 aprile 2013 ed è ancora in corso.

Acqua – Meno acqua minerale in bot-
tiglia
In collaborazione con Acqua Novara VCO 
e il Comune di Novara, CEN ha supportato 
l’avvio di tre “case dell’acqua” presso cui i 
cittadini possono riempire le proprie bot-
tiglie con acqua filtrata fresca, naturale o 
gassata con un costo di 0,05 euro al litro. 
Il risultato è stato assai incoraggiante, si 
distribuiscono oggi settimanalmente  ven-
timila litri di acqua dell’acquedotto tratta-
ta, cui corrisponde almeno il 50% di litri di 
acqua minerale in bottiglia di plastica  che 
non vengono più trasportate né smaltite.

1 Assessore all’Ambiente – Comune di 
Novara
2 Presidente Cooperativa Sociale La Rin-
ghiera
3 Associazione Mille Citta del Sole 
4 Tecnico E.S.P.E.R.

mentazione, ulteriori e consistenti margini di 
miglioramento ottimizzando ulteriormente 
la tecnologia di accoppiamento e lavoro in 
sincrono tra il motore a dinamo alimentato 
da condensatori ad alta capacità e il motore a 
scoppio dell’automezzo. Restano da valutare i 
risultati in termini di emissioni di inquinanti 
di gas serra e soprattutto quanto e come il kit 
influisce sulla manutenzione del mezzo.

Energia – Condominio sostenibile
E’ un’azione di informazione e formazione di 
condòmini, amministratori, proprietari di case. 
In collaborazione con ANACI (Associazione am-
ministratori di Condominio), Mille Città del Sole 
individua condomìni intenzionati ad effettuare 
opere di manutenzione importanti, informando 
i rappresentanti degli stessi relativamente a quali 
opere si possano effettuare al fine di riqualificare 
anche dal punto di vista energetico lo stabile in 
questione. E’ stata dunque sviluppata un’azio-
ne di presentazione e discussione delle possibili 
forme di riqualificazione energetica (cappotto, 
isolamento coperture, impianti a pavimento, si-
stema di ventilazione con recupero di energia, 
ecc.), cui segue l’assistenza passo dopo passo alle 
diverse fasi dell’intervento deciso dall’assemblea 
condominiale, dall’analisi dei preventivi per le 
opere alla gestione delle pratiche burocratiche 
volte all’ottenimento degli incentivi disponibili, 
dal monitoraggio dei lavori in corso fino al col-
laudo finale e al monitoraggio a regime.

Acqua – Meno acqua calda negli scarichi
In collaborazione con AMFAG sono stati 
distribuiti ai cittadini di Novara dei kit 
rompigetto. Si è provveduto a informare 
correttamente la cittadinanza sull’instal-

rigenerativa, progettati con la collaborazione 
del Politecnico di Milano. 
Al momento sono in corso sperimentazioni 
su analoghi sistemi di frenatura rigenerativa 
in varie parti del mondo (Berlino, Baltimora, 
New York, Miami) ma su mezzi di maggiore 
dimensione (autocompattatori da 26 mc) dove 
l’energia utilizzata per la frenata dell’automezzo 
viene immagazzinata in un serbatoio a pressio-
ne idraulica e viene utilizzata in fase di accele-
razione. Questi sistemi sono stati sviluppati in 
parallelo sia dalla Bosch Rexroth in partnership 
con Mercedes e Volvo18, che della inglese EA-
TON19 in partnership con Crane Carrier20, che 
dalla Parker’s RunWise in partnership con Ive-
co21.  L’agenzia americana EPA (Environmental 
Protection Agency), nel corso della sperimenta-
zione in atto su mezzi della UPS, ha certificato 
che tali sistemi riducono le emissioni di anidride 
carbonica del 40 % circa22. 
La particolarità più interessante è quella che 
questi sistemi possono essere applicati anche 
su un parco mezzi già esistente, migliorando 
i parametri di emissioni, risparmiando carico 
al motore termico (allungando la vita del vei-
colo) e limitando l’uso dei freni (allungando 
la durata dell’impianto frenante). Si è dunque 
provveduto alla installazione del kit progettato 
dal Politecnico su due mezzi per la raccolta, 
uno che svolgesse il proprio servizio in città 
(ASSA) e uno che lo svolgesse fuori (CCBN). 
Dopo l’installazione del kit sono stati rilevati 
a banco consumi di carburante inferiori del 
32% rispetto ai consumi standard dei mezzi 
impiegati su percorsi misti. Un risultato in 
linea con quello delle esperienze similari 
condotte in Europa e negli Stati Uniti, ma 
che presenta, secondo i partner della speri-

1 Dal testo del bando – pag 19 http://www.fondazionecariplo.it/portal/
upload/ent3/1/BANDI_FONDAZIONE_CARIPLO_2012_web.pdf
2 Dal testo del bando – pag. 19
3 http://www.millecittadelsole.it/
4 http://www.laringhiera.org/
5 http://www.novamont.com/
6 http://www.assanovara.it/
7 http://www.cbbn.it/
8 http://www.laterrapromessa2.it/
9 http://www.fondazione.novara.it/
10 http://www.acquanovaravco.eu/
11 http://www.epa.gov/epawaste/conserve/tools/warm/index.html
12 http://www.cenovara.it/linox/wp-content/uploads/2013/06/ECOFESTE_CEN.pdf

13 Fonte: Linee guida nazionali sulla prevenzione e minimizzazione 
dei rifiuti urbani (Federambiente e Osservatorio Nazionale Rifiuti)
14 http://www.triciclo.com/
15 http://www.occhiodelriciclone.com/
16 http://www.progettoprisca.eu/
17 http://www.cenovara.it/linox/pagina-di-esempio/
18 Fonte http://www.youtube.com/watch?v=o0qeeikH67c
19 http://www.eaton.com/ecm/groups/public/@pub/@eaton/@corp/do-
cuments/content/pct_330122.pdf
20 Fonte http://www.cranecarrier.com/Products/hhv.htm
21 Fonte http://www.epa.gov/otaq/technology/research/research-hhvs.htm
22 http://www.epa.gov/otaq/technology/research/research-hhvs.htm

The most interesting aspect was that these sy-
stems can be applied to existing vehicle fleets 
improving emission parameters, saving wear 
and tear on the combustion engine (lengthe-
ning the life of the vehicle) and limiting use of 
the brakes (lengthening the life of the braking 
system).
Installation of the Polytechnic's project kit 
was therefore arranged on two waste col-
lection vehicles, one serving the inner city 
(ASSA), and one in the outer areas (CCBN). 
After the kits were installed a reduction of 
32% fuel consumption  was observed during 
bench testing against standard consumption 
on mixed routes. This result was in line with 
similar trials carried out in Europe and the 
United States by other partners in the experi-
ment, showing further and consistent margins 
for improvement in the efficiency of torque 
technology and the dynamo motor powered 
by high capacity condensers and the vehicle's 
combustion engine. Greenhouse gases are still 
to be measured in terms of pollutant emis-
sions, and more importantly, how and to what 
extent maintenance was affected by the kit.

Energy – Condominium (apartment buil-
ding) sustainability
This initiative is aimed at informing and trai-
ning residents, administrators and proprie-
tors. Together with ANACI (Association of 
Condominium Administrators), Mille Città 
del Sole identifies residents who intend car-
rying out significant maintenance work and 
contacts their representatives to inform them 
which improvements may be carried out from 
an energy-saving viewpoint on the relevant 
building. With this in mind, a plan for the 
presentation and discussion of possible forms 
of energy improvement was developed (exte-
rior thermal insulation, roof insulation, un-
derfloor heating, energy-saving ventilation sy-
stems, etc.). It provides step-by-step assistance 

during the various stages of the improvements 
decided by the residents, from analysing work 
estimates to managing bureaucratic procedu-
res aimed at taking advantage of available tax 
incentives,  and checking work in progress 
right up to final inspection and authority ap-
proval.   

Water – less hot water wastage
In partnership with AMFAG, the citizens of 
Novara were provided with aerator kits (spray 
end). Citizens were informed about how to 
use and install the kits correctly, asking for 
their assistance in monitoring actual savings 
made by use of the kits (water and energy con-
sumption). Distribution of the kits coincided 
with the inauguration of the sustainability site 
on the 13th April 2013 and is still ongoing.

Water – Less bottled mineral water
In partnership with Acqua Novara VCO and 
Novara Council, CEN has inaugurated three 
“water huts” where citizens can fill their own 
water bottles with fresh filtered water, either 
natural or carbonated, at a cost of  0.05 euro 
per litre. Results have been very encouraging. 
To date, each week twenty thousand litres of 
treated water from the aqueduct are distribu-
ted, which represents a saving of at least 50% 
of the litres of mineral water in plastic bottles 
which no longer need to be transported or 
disposed of.
la singola utenza può beneficiare direttamen-
te del risultato del suo impegno nel ridurre i 
rifiuti residui potendone valutare gli effetti in 
relazione all’importo tariffario che è tenuta a 
corrispondere annualmente, calcolato in base 
al grado di utilizzo non solo del servizio di rac-
colta del rifiuto residuo ma anche dell’umido 
e del verde (incentivando così al massimo il 
compostaggio domestico o l’uso del centro 
comunale di raccolta per il conferimento di-
retto del verde). 

Fin dal 1990 l'Environmental Protection 
Agency (EPA), dopo una fase di studio, ha 
deciso di incoraggiare e promuovere ufficial-
mente il ricorso alla tariffazione volumetrica 
attraverso la predisposizione di un apposito 
manuale (Lessons leamed about Unit Pricing, 
Washington, 1994.). Tre stati (Minnesota, 
Washington, Wisconsin) hanno reso obbliga-
toria la tariffazione volumetrica ed altri sette 
stati ne incoraggiano ufficialmente l'uso fin 
dal 1996. Nel manuale dell'EPA, si affermava 
che la tariffazione volumetrica consente una 
riduzione dei rifiuti destinati allo smaltimento 
compresa tra il 25 e il 45% (atri studi4 indica-
vano invece una riduzione media del 20%). 
Anche in Italia si registra una riduzione com-
plessiva del 15-20% dei quantitativi conferiti 
nei Comuni in cui è stata adottata la tariffa 
a volume.

1 From the tender – pag 19 http://www.fondazionecariplo.it/portal/upload/ent3/1/
BANDI_FONDAZIONE_CARIPLO_2012_web.pdf 
2 From the tender – pag. 19
3 http://www.millecittadelsole.it/ 
4 http://www.laringhiera.org/ 
5 http://www.novamont.com/ 
6 http://www.assanovara.it/ 
7 http://www.cbbn.it/ 
8 http://www.laterrapromessa2.it/ 
9 http://www.fondazione.novara.it/ 
10  http://www.acquanovaravco.eu/ 
11 http://www.epa.gov/epawaste/conserve/tools/warm/index.html
12 http://www.cenovara.it/linox/wp-content/uploads/2013/06/ECOFESTE_CEN.pdf 

 13 Source: NATIONAL GUIDELINES FOR PREVENTING AND MINIMISING 
MUNICIPAL WASTE (Federambiente and the National Waste Observatory)
 14 http://www.triciclo.com/ 
 15 http://www.occhiodelriciclone.com/ 
 16 http://www.progettoprisca.eu/ 
 17 http://www.cenovara.it/linox/pagina-di-esempio/ 
 18 Source http://www.youtube.com/watch?v=o0qeeikH67c
 19 http://www.eaton.com/ecm/groups/public/@pub/@eaton/@corp/documents/con-
tent/pct_330122.pdf 
20 Source http://www.cranecarrier.com/Products/hhv.htm
21 Source http://www.epa.gov/otaq/technology/research/research-hhvs.htm 
22 http://www.epa.gov/otaq/technology/research/research-hhvs.htm 
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