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1. Introduction

This paper provides an analysis of the actual &iracand recent
developments of the management of solid waste aty.ItFollowing
Massarutto (2006), the main theoretical problemsmered herein is the
understanding of how the changing focus of wast@agament policy
(from simple collection and removal to safe dispesal to the sustainable
management of materials flow through the econonayg) impacted on the
economic nature of the industry, the public servaaigations that
characterize it and the opportunity to involve thevate sector in a
competitive market.

For this purpose we consider a value chain compdsedhree main
activities (collection, disposal and recycling) dodus the attention on the
governance of transactions along and among eadepha

After a short historical overview of the evolutidaring the last 30 years
(par. 2), the paper will provide a background asialyf relevant figures
(par. 3) of the institutional setting that frambse sector (par. 4) and of the
key economic figures (par. 5). We move then toftlweis of the paper, by
discussing the industrial organization (par. 6, mhicro-foundations of the
regulatory framework and governance of transactiQres. 7) and the
changing role of the private sector (par. 8). la toncluding section, we’ll
discuss the main emerging issue, that is in ouw uiee “asymmetric
regulation” needed in order to find a compromiséwieen the public
service obligations lying on the disposal operatuith the necessary push
towards recycling and valorization of waste flows.

For a better understanding of the paper, Appendprdvides some key
figures and facts concerning the Italian administeastructure.

2. Historical evolution of waste management regimes

As in most other countries, MWM in Italy until th#®s was substantially
concerned with collection and removal of waste framban areas.
Quantities were reasonably small, and the comjposdf waste was by far
dominated by organic materials; disposal therefzas hardly perceived as
a problem (Ascari et al., 1992).



The obligation for municipalities to organize gagbacollection services
was introduced in 1941; for this purpose they walewed (but not
obliged) to raise a levy calculated on a cost reppbase and scheduled in
proportion of size and value of property. In cdserevenues from the levy
would not match the cost, municipalities would aovke difference
through own budget.

Disposal was supplied quite straightforward by Il market. Landfills
used to be little more than confined dumping srealized in the areas
previously occupied by quarries. In the phase ofsswa& urban
development that took place after WW2, availabtessgrew faster than
waste, guaranteeing an abundance of supply fooapp®0 years.

In a few cases municipalities operated directlyrthiges when cheaper; but
in most cases landfills were owned and operatedgrbgll local private
companies, usually the same that developed theaitthe extraction of
building materials.

Collection services were typically low-skill labeumtensive activities,
organized with a mixture of direct labour and caoting out to small local
companies. However, especially in the urban centérsorthern and
central Italy, where the tradition of creating nuipally-owned companies
had been started since 1903, this management fasralgo often adopted
for garbage collection as well as for gas, eleitytiovater and public
transport. Until the 90s, municipal companies wdtde more than
separated budgets within the local administratibawever they were
guaranteed at least some management continuitkgtarthe possibility to
develop a professional management structure andjetwerate cross-
subsidies between different services. In the mortuhate cases, these
management structures were also able to investdhnical systems and
innovation, often taking advantage from the operatf different services.

The 70s can be identified as the period when thasition from this
traditional model started. The transformation wesmpted by the growth
of waste quantity, the transformation of its compaos, as well as the
increasing difficulties faced by urban areas irdifig landfills nearby. In
the meanwhile, the EU started putting focus on #mvironmental
consequences of waste dumping and disposal fasilibegun to be
regulated and controlled.

The first set of EU regulations was transposed Wi 915/82. This law
continued to invest municipalities with the duty ofganizing waste
collection and to find an appropriate solution ft& disposal. The law



introduced disciplines setting the minimum qualgéyandards to be
respected. Regions — newly introduced in the hasidministrative system
— became responsible for planning, with the ainemsuring that enough
disposal capacity was put in place.

Regional plans had the aim of forecasting wastevd]oset targets for
separate collection and identify management salati@and disposal
facilities to which each municipality would addreg®ir waste flows.
Facilities would have to be realized by local auties, ev. associated for
the purpose, with Regions sometimes acting as ysasabf the process
(Bertossi et al., 2000).

This top-down approach, in fact, generated a latodflies and paperwork,
but only in a few cases was able to produce coa@etl timely solutions.
In many cases, regional plans either remained querpar promoted

investment in technologies that would not perforogaas expected. This
was especially the case of mechanical sorting amiposting, that many
plans adopted as a preferred option. In fact neitoenpost nor refuse-
derived fuels (RDF) were ever easily marketed afeds, and most of the
outputs had thus to be landfilled anyway. Especiallthe North of the

country, where the siting of new landfills was beoag difficult, this gave

origin to a consistent shipment of waste to othegians, where these
materials could be exported thanks to the fact titegtted waste could be
considered as commercial waste. Regions were tAudrém able to

provide a long-term sustainable solution, and veeteally forced to strive

for emergency solutions, with a short term approach

At an aggregate scale, the unsuccessful recorelgodmal plans was patent.
Despite the aims of DPR 915, still 90% of MW endedandfill in 1995.
The areas that were able to escape this situatesa those in which waste
management companies (mostly those created by paliies, formerly
organized as municipal enterprises under public BEvd in the 90s
increasingly adopting legal status and private cencmal profile) were
able to integrate downwards and realize their awatiment facilities, later
ratified by the plans. This occurred for exampleaimumber of medium-
large cities located in the North. These companiese often able to
promote and realize treatment facilities and tonmte innovative
management practices enabling them to achievesamahble degree of self
sufficiency. Evidence of the superiority of a masagnt model inspired
by integration of responsibility led municipal coames to achieve a sort
of “cultural leadership” that still lasts today,camspired the philosophy of
the reform adopted in 1997 (Dlgs 22/97).



This was dominated by the idea of integrated mamagé and industrial
approach to MWM. Motivated by the need to transpgbsepackage of EU
directives approved in the 90s, introducing theoniy ladder, extended
producer responsibility, self sufficiency and ptdiupays principles as the
cornerstones of MWM strategy (Cima and Sbanda9).9

Dlgs 22/97 transposed these principles by intrauythe target of banning
untreated waste landfilling, introducing mandatdeygets for separate
collection (35%, later elevated to 50% and 65%) astiablishing a
collective responsibility for municipalities withieach district Provincia)
to achieve self sufficiency. The law also introdidi@efar-reaching reform
of charging (Massarutto, 2001). The former wastdecton tax was
transformed into a charge aimed at compensatingptbeision of the
service intended on a commercial base (althoughr&ndatory). Together
with the obligation to recover all costs throughftaevenues, responsible
entities were also allowed to structure the chadedule according to the
guantity of waste and/or to the willingness to adaptuous practices (eg
domestic composting, separate collection).

The approach to self-sufficiency was rigid, at tems the appearance;
although, this rigidity applied basically to “rawtiaste; exporting treated
waste from one area to another continued to beipeac more or less in an
official way. In fact the boundary between munitipaste (belonging to
the public service, and for which there is an diiabd obligation to
supply) and business waste remained permeable.

On the industry organization side, the reform ispired by the idea of
integrated industrial management. Municipalitieg dorced to find a
cooperative solution, if not leading to the creataf a joint company, at
least by fostering an integrated management sysWinle remaining
responsible for the provision of service, muniaiges thus delegate to own
companies the task of operating it, adopting thehrielogical and
organizational choices and realizing investmenkss Thodel of separating
(collective) municipal responsibility, as enactedy mewly created
intermunicipal agencies (so called “ATO”, acronyon fambito territorial
ottimale”, meaning “optimal territorial unit for maging services”), from
operation (delegated to professional specializechnsercial companies
becoming responsible for the integrated serviced imegely modeled on
the parallel reform of water utilities, startedli®94 (Massarutto, 2002).

Dlgs 22 also provided for the establishment ofestil’e systems aimed at
implementing the EPR principle, with particular pest to packaging
waste. The chosen approach, rather different thainadopted in other EU



countries, was that of creating a mandatory asgogja with the
participation of industry producing and commeraialg packaged goods
and financed through a charge levied on raw paockadi similar structure
had been already experienced with good successhar fields such as
used oils and batteries since the 80s.

The following reforms — and especially the reorgahon of the whole
environmental legislation with Dlgs 152/06 did nmting forward but
marginal innovations to this general framework.

3. Waste management in Italy today

Table 1 summarizes some key figures concerningyémeration of waste.
For a better interpretation, one should take intxoant that the
“municipal” waste flow also includes other categsriof waste that are
legally assimilated and collected by the publicvee, namely waste
arising from public spaces and commercial wasté #ra compulsory
associated to the public service. In turn, “comnadtavaste also include
flows that originate from public activities, name$ewage sludge and
residuals from the treatment of municipal wasteer€his then a small
double counting (the same waste is counted as mpahiwaste first and
later as commercial waste after treatment).

Table 1 — Generation of waste in Italy, 2007 (,685)

Municipal | Commercial Hazardoys C&D | Total
North-West 8.275 15.782 2.483 14.094 40.634
North-East 6.327 17.583 1.751 15.034 40.695
Center 7.363 8.932 685 8.282 25.262
South 6.978 9.642 484 5.386| 22.440
Islands 3.579 3.709 502 3.108 10.898
Italy 32.522 55.648 5.905 45.854| 139.929

Source: Osservatorio nazionale rifiuti



Figure 1 — Composition of total waste flow, 2007
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Focusing on MWM only, the quantity generated peitearanges from 496
to 638 kg/year (average 560). A comparison is hatightforward, since
municipal waste also includes waste arising frommm@rcial activities that
are included within the public service regime, whig often the case where
small business and laboratories are present. Whteexplains the huge
differences between different regions, it also g to be cautious as far
as international comparisons are regarded. Itaynseio have a generation
rate that is slightly below both the EU and Oecdrage; in turn, it is also
interesting to note that the intensity of wastetlbea GDP has increased
between 2000 and 2005 from 24,5 to 25,5 kg perafm@DP. During the
same period, the indicator has been reducing ferQECD as a whole
(from 26 to 24) and remarkably in countries liker@any (from 26,6 to
21,3) or Finland (from 19,4 to 16,4).

Composition of MW has fundamentally changed, asegnthe typical
mixture of developed countries, with a substanteduction of organic
materials and a rapid growth of plastics, especltaicause of the incidence
of packaging waste (fig. 2).
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Table 2 — Generation of municipal waste per caigdyear) in Italy
and international comparison

North-West 529
North-East 565
Center 638
South 496
Islands 536
Italy 550

North America 660
Europe 560
EU15 570
OECD 580

Figure 2 — Composition of MW in Italy in 1975 (lgéind 2005 (right)
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Source: elaboration on Massarutto, 2009

Waste management practices are also interesticgrtgpare. As we can
see from table 3, Italy has made considerable pesgiin the period 1995-
2005 it shows the highest reduction in landfill tuavithin the Oecd
(-39%); nonetheless, still 294 kg per capita/yearlandfilled, almost half
of which is untreated raw waste. The reduction ug do a significant
increase in separate collection and recycling andmall progress in
incineration, while most of the waste treated inchamical sorting-
composting plants is later landfilled.

Figure 4 provides a more detailed material balaimmving the destination

of waste flows, also clarifying the interrelatidmt the MWM market has
with the commercial waste sector. It is also imaotrtto note that the
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average national figure actually hides a high wgr@ solutions in the
different parts of the country. While Southernyltaind the Islands still
seem not to have changed significantly since tiiarfahe landfill” times,
the situation in the NorthWest looks quite simiiarthe rest of continental
Europe; Center and North-East, instead, have lessdration but
compensate it with recycling and/or mechanicalisgrt

Table 3 — Management of MWM in Oecd countries

Recycled Mech - | Incineration Landfill Reduction of
biological landfill quota
treatment 1995 — 2005
kaly per
% % % % capita %
USA 24% 8% 14% 54% 407 -3%
JPN 17% 0% 74% 3% 14 -8%
AUT 27% 45% 21% 7% 38 -30%
BEL 31% 23% 34% 12% 51 -36%
Ccz 1% 3% 14% 80% 223 n.d.
DK 26% 15% 54% 5% 34 -12%
SF 30% 0% 10% 609 273 -5%
FRA 16% 14% 34% 36% 195 -9%
D 33% 17% 25% 18% 104 n.d.
GRE 8% 0% 0% 92% 392 -1%
ITA 16% 23% 10% 51% 294 -39%
NL 25% 23% 32% 2% 11 -29%
NOR 34% 15% 25% 269 98 n.d.
POR 9% 6% 21% 649 301 n.d.
SPA 9% 33% 7% 52% 277 -29%
SWE 34% 10% 50% 5% 23 -30%
SUl 34% 16% 50% 1% 3 -12%
UK 17% 9% 8% 64% 373 -19%

Source: Oecd and own elaboration

Still a lot remains to be done. Other EU countriast also Japan, have
managed to reduce to nearly zero the quantity steMandfilled.

The relative underperformance of Italy can be pHytiexplained by the
dynamics of landfill prices. In the lack of an effige regulation, landfill
prices have been subject to market evolution, jag@uddenly from the
equivalent of a few Euros per ton to 100-150 astl@athe most congested
areas such as Lombardia. This sudden increase atidalfow for an
adjustment, since the far higher cost of altereatiiad discouraged them
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until the landfill price remained low. The explosi@f prices in a very
concentrated time, mostly due to the scarcity r@etermined the explosion
of emergency crises. It took almost 10 years to hamia to come out with
an integrated set of facilities, while other areltained similar results by
investing strongly in separate collection. Durihg transition phase, as we
argued earlier, waste from the North simply wagdley masked” in order
to be landfilled in the South. The same stratagems wot available to
Southern regions when it became their turn to theeemergency, and this
is not a secondary reason behind the well-knowsiscthat affected the

area of Naples during 2008.

Figure 3 — Waste management solutions in the @iffieitalian sub-regions

North West North East Center

— 3 % & 3% § 8§

Source: Osservatorio Nazionale Rifiuti, 2008

Table 4 — Waste packaging recovery: targets an8 2&gult (%)

Target Result 2008 Diff.
Glass 60,0 61,4 1,4
Paper 60,0 70,6 10,6
Plastic 26,0 29,5 3,5
Wood 35,0 54,4 19,4
Steel 50,0 66,7 16,7
Aluminium 50,0 56,4 6,4
Total 55,0 57,7 2,7

Source: Conai
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Therefore, it is apparent that neither planningharities nor the market
had been able to anticipate the scarcity of lalsgfWaiting until the very
last moment for starting the transition.

The relative underperformance of MWM is somewhahgensated by the
high degrees of recycling in the sector of comnatrand business waste.
In this field Italy — a country that is historicalpboor in terms of raw

materials and domestic sources of energy — hadamaea strong tradition

in the recycling of many waste flows, as for metaid plastics. As a result,
roughly 56% of business waste is recycled, whifarther 5% is used for

energy recovery.

This particular situation also can partially expl#éhe relative success that
has been obtained in the field of packaging wasghere the Italian system
has outperformed the EU targets, but this goodlresumpensates the
(relative) poor performance in the urban wastedfielith the excellent
results obtained in the commercial packaging field.

4, Institutional setting

Figure 4 outlines the institutional structure ofsteamanagement in Italy.
We can distinguish 3 separate institutional reginidse first one is the
public service, which applies to household wastd assimilated waste
flows. Here services are provided under the respibbg of local
authorities on a compulsory base, and a legal magapises. The second
Is the commercial and business waste, which is albynprovided in a
market regime, although the public sector provigieslity regulations and
entry in the market is subject to authorization andtrol. The third is the
parallel regime that has been created for prionsiste flows (packaging
waste, used oil, batteries, electronic waste €fbe three markets are
separate and operate with own rules, yet therenargy links that in fact
wrap the whole system together.

As far asmunicipal waste(MW) is concerned, local authorities have the
legal obligationto provide collection systems and the correspandight

to impose a local tax aimed at cost recovery. Mpaliies enjoy some
freedom about how to fulfil this responsibility, ttrdugh binding
regulations and guidelines imposed by national amgional law and
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implemented by regional plans dictate minimum tegge be achieved (eg
for separate collection) and other quality and emmental standards.

Figure 4 — The three institutional regimes for wasanagement and
their relations

= Legal monopoly ( = Compliance schemes

= Free market (subject to env regulation)
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The operators to which municipalities entrust tbkection service become
legally responsible for the waste they collect, drade to dispose of it
according to the prescriptions of regional planspiactice, this means that
the plans single out the facilities to which primnaraste flows have to be
addressed. Waste that remains from treatment tesiviall materials
originating from it (eg compost and rdf), as wellraaterials that have been
collected separately remain the responsibilityhef bperator, who has to
ensure a proper destination (as well as any othaduger of industrial
waste). This means that these materials can eiihebe recycled or
recovered in some way or (ii) become a part ointldestrial waste flow.

Regional planning has the legal responsibility teswre that all waste
collected will find a destination. It must be sted that this applies to
“raw” waste only. For example, the plan might f@eshat undifferentiated
waste has to be addressed to an incineration plduile ashes generated by
the incinerator belong to the operator of the fgcdnd will be disposed of
as industrial waste. Plans normally should incladdist of authorized
facilities and ensure a proper destination to akt® collected by the public
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service. In case the regional plan fails and anrgemey occurs, the
national government as a last resort can deprizedfion of authority and
appoint a commissioner; according to the difficutythe case, the law
concedes special powers to the commissioner aondnady authorize him
to derogate to the existing legislation.

Companies operating services under this first regmormally enjoy a legal
monopoly, that is exploited in agreement with thanmipality. Local
authorities can use one of the management formsateaforeseen in the
law, and are increasingly framed within the EU itnsibnal setting. The
Italian law used to identify “services having ardustrial nature” (an
expression that was not clearly defined, however)ywhich municipalities
are obliged to choose among alternative kinds ofroercial companies,
either publicly or privately owned. Along time, shcategory is becoming
close to what the EU now defines as “services afegd economic
interest”. Until 2008, municipalities could freebhoose among in-house
delegation or tendering; law 112/2008 now oblides to tender anyway,
while publicly owned companies can participate lte tender. In-house
delegation without tender remains as a last reg@twe’ll see later on,
however, this legislative provision is far from bgifully implemented, and
the praxis is quite different from the ideal seajtioreseen in the law. This
also occurs because legislation has evolved ineqaitchaotic manner,
repeatedly changing and contradicting itself anchegating cases for
exceptions, derogations and postponements immédaiter a general law
was approved.

For business wastehe regime is based on the legal responsibifityaste
owners to dispose of them in an authorized way,eharfi) running their
own treatment and disposal phases or more easilgrirusting them to
specialized operators. Companies providing thesdacges operate on the
national market under a regime of authorizationallncases, in harmony
with Eu waste legislation, the law foresees classibn criteria, duties of
care, technical prescriptions etc. Authorizations subject to the possess
of certain features and the provision of guaranteesno special privileges
are foreseen. As a result, waste management semgchcated to business
waste can be assumed as a fairly competitive ingusis repeatedly
certified by the Competition Authority. In this segnt, a significant
interexchange can also be detected. According &e-Assoambiente
(2009), 1,3 million tons of non hazardous industsiaste (2% of total) and
0,5 million tons of hazardous waste (10% of tota® exported to other
countries (90% in the EU), while 1,4 million arepanted. A breakdown of
this data shows that exported waste are mainlgigposal and treatment,
while imported waste are for the largest part &ycling: this is a further
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demonstration of the specialization of Italian istgly in the recovery of
materials, while treatment and disposal (especfaliyhazardous waste) is
often purchased abroad, with Germany representieg destination of
nearly the 50% of exported hazardous waste.

The legal definition of waste had to be harmonieéti the EU and caused
a lot of problems. The Italian definition in thespavas focused on the
intention of the owner of a certain thing to get of it (subjective), while
the EU definition is more based on the nature efrtiaterial. According to
the former Italian norm, a material intended fading was excluded from
the definition and could be mobilized with moreddem; this facilitated
recovery of by-products — something that has beetohg in the tradition
of Italian industry — but also created the oppatiurior abuses, for
example by creating fake trading and processing jos avoiding
regulations (Massarutto, 2009). After a long andnglicated phase of
harmonization, the national norm is now closerhi® EU regime, even if
there are still controversies.

The distinction between municipal (MW) and specreste (SW) is
fundamental, although the boundary between theégones is permeable.

First of all, municipalities have thegght to oblige certain categories of SW
to join the collective service and pay the corresjiog tax. Recently,
national legislation has fixed a dimensional parta&m@. of employees and
surface), above which waste producers have the tighe recognized as
eligible customers. Municipalities have as well thay to provide a last-
resort service to business waste handlers if regdeés do so; in this case
they can charge the amount they prefer.

Second, as we just said, all waste that remains faeeatment of the

primary waste flows is legally a business wastas Tireans in practice that
the waste owner becomes the company who runsehsrtent facility; this

is responsible to find a proper destination onrttaeket. This also allows a
legal way to “transform” household waste into bess waste, and
therefore escape the provision of the self-sufficieprinciple. Here again
the Italian regime had to be harmonized with the, Bldere the crucial

distinction is between disposal and recovery.

One last institutional regime, that crosses thenbawy of the first two, is
the one originating from the application of the emxded producer
responsibility over priority waste flows. The em# created for these
purpose shared some typical features: creationntifies having legal
status and responsibility over the target; compylsadhesion by the
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obliged subjects (companies and traders alongdhes\chain), payment of
a fee. Responsible entities have then some freedarinoose the preferred
organization. They usually finance separate catlactcoordinate the
processing of materials on a contracting-out besa| the resulting
materials on the market or make settlements wittyaleng industries.
Newly, in the case of electronic waste, a diffeneaidel has been created,
more open to competition.

5. Economics of municipal waste management in Italy

According to the detailed statistical surveys carted by Istat, the total
expenditure for waste management in Italy accoutbed@l billion € in
1997 (table 5); it was 11 billion in 1997.

Table 5 — Annual expenditure for waste managenmeltaly in 2007

(million of €)
Households 6.556 31%
Public administration 54 0,3%
Business 12.093 58%
Investments 2.317 11%
Total 21.020

Source: Istat
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Figure 5 — Main economic flows within the ItalianViM system in 2007
(million €)
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The economics of MWM can be described in greatéaillehanks to the

documented economic statistics provided each ygathb ONR. The

annual cost in 2008 was approx. 8,3 billion €, egponding to 257 €/t.
This cost is a net figure, arising from the comggtem of tariffs, charges
and revenues for recovered materials. In fig. Shaee tried to summarize
the most important flows. While comparing this figuvith table 1, one
should consider that the public service also rexei@ certain amount of
business waste.

As we can see, the total cost (8,3 billion) camatbebuted to residual waste
for roughly 50%; the remaining is due to the cyofeseparate collection,
processing and recycling (1,7 billion), street nieg (1,1 billion) and
common costs (1,2 billion). The recovery of thistces fundamentally
derived from the levy paid by households. Many MVgbtvices, but still
not the majority, have already implemented thdfteggime set up in 1997
(TIA). In these cases, the service is charged thyrdyy operators, while
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others still remain with the traditional municipalaste tax (TARSU),
collected by municipalities and used for compengathe operators on a
bulk base).

The residual remaining on local general budget Ibesn substantially
reducing after cost recovery has become compuldomyortant financial
flows also originate from the packaging waste méamya system
(430 million, approx. 25% of total costs for separaollection and
recovery). Another 180 million corresponds to theentives provided to
non fossil fuels above the market price of enerthgt also include
Incineration of waste among the beneficiaries.

MWM costs have increased in real terms by 60% sif@@4 (Utilitatis,
2006). Treatment (and especially landfill) cost® dor a good deal
responsible for this; disposal costs account nawrfore than a half of the
cost of managing residual waste and roughly 25%otafl costs, while it
was only 5-10% or less in the early 90s (Ascaalgtl992).

The use of economic instruments with an incentiveppse has been
introduced during the 90s and has acquired someriexge. Among the
main economic instruments we can cite:

o Landfill tax. It is levied by Regions in proportion of the gtign
landfilled. The rate varies among regions with aimam of 25 €/t.
Revenues are earmarked to the financing of regienalronmental
agencies (namely, the branches in charges withramwvental
control activities). Some Regions have introducqekaalty system,
according to which the levy is higher in case a aggment unit is
unable to achieve self sufficiency and requirespsu@f landfill
capacity from other areas.

» Waste collection taxas anticipated above, this tax was introduced
with a pure cost recovery target since 1941, ans based on the
size and value of properties, resulting in no eftecall in terms of
incentive. DIgs 22/97 provided for a transformatmithe Garbage
tax into a tariff, owed directly to the operatordharge of running
the public service on a commercial base, although some fiscal
elements (compulsory charge, public enforcement éiiter 1997,
municipalities that decided to implement the newnfftacheme were
also allowed to structure the charge in order tonmmte separate
collection and penalize undifferentiated waste.haligh not all
municipalities have adopted the new scheme yeteth® some
diffusion especially in the North-East of incentistearging schemes,
often based on a pay-per-bag system or similangements. There
iIs some evidence that this charging scheme has dpgtn effective
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in accompanying the more demanding curbside cadlecichemes
like those adopted in places where the separatectioh rate has
reached even 75-85%.

» Deposit-refunds and product tax@sich as the levy on plastic bags)
have been popular in the past, but are now resesgpdcially to
specific waste categories and generally absorbekinvthe EPR-
based systems. The scheme adopted for exhaussethatileries and
packaging is about being extended to other categoas well
(eg. electronic equipment).

6. Industrial organization of MWM

During the last 15 year a significant evolution kalsen place with regard
to the industrial organization of MWM. Two mainnds can be identified
behind this evolution. The first is more generallgked with the
transformation of local utilities, started with [aw42/90, and is
fundamentally dominated by corporatization of mamagnt units,
increased private sector participation and morenapeourse to contracts
and tenders; the second is more related to thegolg@mdustrial nature of
MWM, and regards the increasing complexity of tredue chain, with
extensive processes of outsourcing, specializadiwh vertical integration
as well as an increasing role for the market egfigan the field of waste
recovery.

Table 6 provides a first overview documenting thearc trend towards a
progressive abandonment of direct labour orgamaatieither with respect
to the number of undertakings or to population. Mafsthe management
systems that abandoned direct labour have optethdéocreation of public
limited companies or the integration with alreadisgng ones.

The publicly owned limited company derives fromemwlution started by
law 142/90. Before that, as already said, municipaimpanies were
separated organizations within the public admiaigin, with a separate
structure and budget but limited decisional autoypoamd almost no
capacity to operate on the market. Law 142 digogalithe possibility to
create municipally owned corporate companies fonagang industrial

services, either under public law or under privaemercial law; in both
cases the company would acquire legal status amoh@my, and its

relation with the parent municipality would be r&gad by contracts. Later
on, public law establishments were eliminated. Rlypbwned companies
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started to be transformed into commercial compaiaies this gave start to
a process of transformation, still not concluded.

Table 6 — Evolution of management forms

Municipalities Population
1995 2005 1995 2005
n. % n. % ml % ml %
Direct labour 3.629 45% 1.606 20% 19,8 34%% 6,b 11%
Public company 2.536 31% 3.704 46% 22,8 40% 34,2 % 58
Contracted out 1.936 24% 2.791 34% 14,8 26% 17,8 % 3D
Total 8.101 | 100% 8.101 100% 56,9 100D 585 100%

Source: Utilitatis, 2008

Among the most typical trends, we can cite merdegveen nearby
companies, partial privatization through quotatsod/or selling of quotas
to industrial partners, establishment of complearsholding structures
including local institutions (banks, public entttialifferent from public
administration, industrial associations, chambé&mmerce).

Especially those companies that originated from ioipal enterprises
previously set up as multiutilities also operatinghe energy field rapidly
became leaders in this process. Among the leadesaw cite:

* AZ2A, resulting from the merger between ASM Bres@&iBM Milano
and AMSA Milano, with a strong partnership with ERQRrough
Edison;

« HERA, resulting from the creation of a holding owndy
municipalities in the area surrounding Bologna, Eioa and Ferrara;

« ENIA, similar structure but centered around Parf&cenza and
Reggio Emilia;

* Acegas-APS, resulting from the merger of the myakenterprises
of Trieste and Padova.

These companies, besides operating in the home eimark owner
municipalities, also operate on the open markeiudpn the participation in
PPPs with other municipalities.

Beside this process of concentration, mostly takiplgce through
agreements and integration, what table 6 doesmmoediately show is the
increasing complexity of the value chain. The quotavalue added that
principal operators produce within their own orgation is changing as

22



well. Once focused on low-skill labour-intensivetigties, municipal
enterprises seem today much more focused on tagrated organization
of the system. Labour intensive tasks are moremaock often contracted
out, while ownership of treatment facilities (evamaged under project
finance arrangements with private companies) irremsingly the rule
especially for larger and more complex plants sashincinerators. The
market of landfills still exhibits the presence pfivate companies
(especially in the field of business waste, buthaee argued before that
this is also the destination of municipal wastacsi after treatment they
might acquire the legal status of commercial waste)

A representative example is offered by the CSRpomsartium serving
35 municipalities in the district of Udine, and app 125.000 inhabitants,
with a peak demand in summer due to the largestairarea of Lignano.
CSR handles approx. 40.000 t/year of waste thataltected and handled
in the own treatment facility (mechanical sortingdacomposting plant).
The whole structure employs only 6 people, with hiecal and
administrative functions. All activities are cordrad out through separate
management contracts for undifferentiated collegtiseparate collection
and treatment. For managing the treatment plaBER has been developed
with a private company running the facility anditekcare of maintenance.
Sale of marketable products is also outsourcedhtermediaries, while
disposal of residuals is supplied partly by a ldhttat is co-owned with
other public entities and partly by the market.

This evolution is important to understand, alsosidering the increasing
integration of municipal and commercial waste flowkhe territorial
integration at the regional and multi-regional leweakes it possible for
managing companies to employ a network of facdiiiended as part of
an integrated system, de facto bypassing the semtirements for self
sufficiency in each management unit; in turn thisves more flexibility to
the system and encourage market transactions.

Integration of commercial and municipal waste tagkse in the field of

recycling. Once the industry is structured withobaus on materials (rather
than on the origin of waste), it makes sense toamearjointly flows of

similar materials arising from different flows atalintegrate them in order
to achieve materials of definite chemical and ptejischaracteristics. An
example of the first case regards packaging waskdere in fact glass,
paper and plastics are treated as such, regardtess derive from

municipal or commercial waste; an example of theosd case concerns
for example the production of materials used aspmrants of cements
and bricks, or as a foundation for roadbeds, wharaicipal waste can be
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mixed with other waste flows; or the production &DF, where
combustible materials contained in commercial wlstes is used in order
to enhance the caloric power of materials arisnegnfmunicipal waste. A
further factor triggering integration arises fronetdestination of residues
of processing and selection plants to incinerators.

As a result, around the main operators in chargeimfing the integrated
system, an increasingly open market is developingding of services as
well as trading of materials create market oppatiesn for many

specialized industrial actors, often SME, while onagompanies are also
increasingly proposing themselves as competitorsspacialized fields
(eg waste to energy).

In table 7 we try to summarize the most importaahngactions that occur
along the value chain and their most typical coynates.

The most lively developments have nonetheless cedun the field of

recycling, around the dual systems establishedrdieroto implement the
EPR principle. According to Bianchi (2008), the uistty of recycling has
experienced a formidable development since 199&:niimmber of units

increased to 2.460 (+47%), employed persons to002(642%). Value

added amounts to 779 million (+86%) and total twardo 4.183 (+124%);

this development is particularly relevant considgrthat during the same
period the Italian manufacturing industry has deadi by 2%.

In more recent times, also as a result of the dgweént of EU policies in
the field of services of general economic inte&EEI), the discipline
regulating local public services and public entisgs has been repeatedly
modified. It is quite difficult to summarize, sinadot of reforms have been
announced, few of them also approved, other matifiefore the previous
ones could produce effects. Regional legislatios tfien contributed to
complicate the picture, sometimes integrating dicgrating, sometimes
contradicting the national law. The resulting pretus leopard-skin and
piecemeal.

The adoption of the EU framework based on the quncé in-house
provision has repeatedly resulted in a clash vhth fire-1997 regime: in
particular, the possibility for public corporate ngoanies to acquire
services from other municipalities and to operatecampetitors in the
market (either the “core” market in which they ftamhally operate or the
many side activities that compose it) were chakehgoy private
companies. As a matter of fact, the well known Btdettlement of 1999,
giving start to the whole process, took place inilBrRomagna and
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regarded

the entrustment of market

services (camugpr global

maintenance) from a municipality to a public compeaaiready operating
in the same area for gas, waste and water services.

Table 7 — The most typical transactions in the vasinagement market

Market / object of
transaction

Who is on the demand
side

Leading operators

—

1 | Commercial waste Industrial and commerciabpecialized private

activities companies

2 | Delegation of Municipalities (ev. See table 6
integrated MWM associated)

3 | Disposal of MW (if | Companies collecting Owners of disposal and
not integrated as in | waste for municipalities | treatment facilities (mostly
(2) 2 public)

4 | Collection and Operators in charge for | Specialized SME on a
separate collection | integrated management (2ontracting-out base

5 | Landfill of ultimate | Owners of treatment Owners of landfill (mostly
waste facilities (3) public, sometimes private

especially in the south)

6 | Treatment of Industrial and commercial| Specialized companies (mote
commercial waste | activities, intermediaries | concentrated than (1)). Ofte

publicly owned companies

7 | Intermediation of Industrial and commercial Specialized traders, brokers
commercial waste | activities and consultants; often

integrated with (1)

8 | Processing of Municipalities (ev. Main municipal companies
combustible waste in associated) Sometimes constructing
WTE facilities Regional plan companies operating facilitie

Owners of commercial on BOT base
waste

9 | Processing of Responsible entities for | Specialized SME (eg
materials from EPR processing of plastics and
separate collection | Intermediaries and paper; composting)

collectors of SW (1-7)

10 | Recycling of Responsible entities for | Recyclers

materials EPR
Processors (9)
11 | BOT and similar Municipal companies (2) Specialiradional and

multinational companies
often construction,
engineering or large
companies operating in othe

=

markets
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National legislation did not limit itself to transging this set of rules, but
tried to impose a transition towards compulsory petiive tendering.
Behind this strategy, a common discredit on theymarhouse companies
created out of the previous direct labour orgaionat

In the original design, both private and public gamies would compete
for the market, abandoning progressively the diretiouse delegation.

A further issue that caused clashes between ltatl tae EU concerns
mixed-venture companies and public-private partmpss Mixed
companies were already diffused in Italy in the, 30l repeatedly met the
criticism of the EU. When lastly the EU admittedH3Pas a convenient
form of private sector involvement in local sengcé also established the
obligation to adopt competitive tendering and taidvthe creation of
companies that would later be able to propose th@s as competitors on
the market. The idea contained in the Green BookPBRs is strongly
focused on the concept of risk-sharing and typycadinsiders partnerships
in which the private sector supplies industrial,nagerial and financial
capabilities. On the contrary, Italian PPPs, asedgbove, often start from
pre-existing public companies already having indailstand managerial
competencies, while the opening to private partrisrsearched as a
strategy aimed at corporate growth, merger withrlmeadompanies or
creation of governance structures that involvellpca&ate subjects such as
banks, industrial associations or private comparnies own strategic
assets. This sort of PPPs does not arise for thmpoge of managing
delegation contracts in an alternative way buteatbr strengthening the
market potential of already established companiesas a vehicle for
stakeholder involvement.

7. Governance of transactions along the value chain

Figure 6 summarizes the structure of the industnd a@he main
arrangements along the value chain.

The system is organized as a multiple layer chidetional government

defines the rules, and the general targets, wadenal government details
rules and targets in a more specific way (eg idemiie overall treatment

capacity that is needed). Both regional and nakigogernment have the
power to intervene as commissioners in case thal Isgstem fails to

deliver — this has occurred for example in the afedaples, where a State
commissioner has been managing the system foasthegeéars.
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Provinces have the duty to organize the whole mamagt system in order
to comply with objectives imposed by State and Begiand with the
ultimate responsibility of guaranteeing that all siea generated is
appropriately managed. The responsibility to seang@ operate collection
services lies on municipalities, that arrange fervee management
according to the authorized management forms; theseat the moment
dominated, as shown above, by in-house delegatiatsivarious forms
(ranging from 100% own companies to quoted multiigs), with an
approx. 30% of delegation to private companies wroatsourcing base.
Management companies, even when publicly owneduéetly delegate
operational tasks to private companies as welle@aply labour-intensive
activities.

Municipalities used to have some freedom in thdaghof the extension of
the public service to commercial and industrialivatoeeés. Sometimes,
certain activities were compulsory included in theblic service domain
(thus, obliged to use the public service and payétated charge), while in
other cases they have the faculty (but not thegabbtin) to ask to be
included in the public service. Recently, the laas Iput limits to this
practice, by establishing a size threshold, oveiclwhbusiness waste
producers cannot be obliged to join the public iserv
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Figure 6 — The structure of the value chain oidmaMWM industry
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The provincial plan should guarantee that all wastéected finds a proper
destination. In practice, this takes place througdrious types of

contractual arrangements between municipalitieBeaors and disposal
companies. There is an increasing trend towardscaklnntegration; in

many cases, municipalities run their collectionve®s individually and

later confer waste to facilities whose ownershipsigred with other
municipalities; sometimes companies originally getfor collection have

also invested for realizing their own treatment amty. Provinces also
sometimes have a direct role as co-owners or apsradf disposal

facilities, often with the creation of dedicatedhouse companies. When
facilities are privately owned (especially landfjliregional and provincial
plans normally allocate waste flows to existingiliaes and regulate

prices.

For the construction and operation of treatmentlifies there are also
examples of PPPs with construction companies; dbigtion is in recent
times preferred to the more traditional turnkeytcacts.

Collection and disposal costs are supposed to beveeed through the

waste collection charged levied on all residentsetvolds and commercial
activities that rely on the public service. The lagtablishes that revenues
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cover the costs, but does not put in place regylateentives aimed at
promoting cost reduction. Despite the provision &olopting a price-cap
mechanism, therefore, revenues of operators arently determined on a
cost-plus base. In the case of disposal, provinglahs are nominally
empowered to determine maximum prices; howeverwdnethis power is
exercised is not overall clear nor homogeneougd3ial prices result from
a negotiation between planners, municipalities @nders of facilities; this
negotiation is most of the times opaque and infteeinby local politics as
well as by the market power that owners of faeiitexercise de facto.

As far as packaging waste and other specific witsies are concerned, the
law has established the creation of mandatory &ssmts of producers, on
which the responsibility to achieve targets is posé the case of
packaging, for example, Conai (the national comsm)} signs an
agreement with municipalities fixing a negotiatett.

This price is established on a FOB base (trangpdreatment facilities is a
responsibility of the consortium); this is intendedorder to minimize the
total cost and let the consortium some freedorhénchoice regarding both
the location of sorting facilities and the areasemhto concentrate efforts.
In fact, the price results roughly from a natioaskrage and is aimed to
compensate the differential cost between separaiectton and
undifferentiated collection and disposal. Sincenlibe cost of disposal and
the efficiency in separate collection are still welifferentiated across the
country, the convenience to engage in separatectioh is therefore
maximum in the areas where disposal is more caatig/or separate
collection is cheaper. This can help to explainrgeson why performance
of separate collection has experienced so far hiifferences between
North and South.

After collection, Conai ensures that separatelyectéd waste is addressed
to sorting facilities and recycled. It does not oamnd operate directly;

rather, there are a number of private companiegatipg under a complex

range of contracts. Sometimes the ownership of maédeand the economic

risk of successive marketing remains on Conai, evbilivate companies

operate on a manufacturing account base; but #@lss frequent that

materials are transferred in a definitive way, wptocessing companies
assuming also the risk of marketing.
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8. Role of the private sector

Prior to 1990, the contribution of private secmithe MWM industry was
fundamentally based on the supply of disposal agp&mostly landfill)
and on the contracting out of collection servicespecially by small
municipalities. In both cases, the market was midetlal. Landfill owners
were typically arising from the quarrying industmyhile contractors of
collection services were local SME. Recycling wéso asupplied by the
market, but in a residual way. Private collectdrsayap materials, diffused
in the past, had been gradually fading out thankhé economic growth
and the increase of salaries; separate collectias Mmited to “easiest”
materials such as paper, glass and metals, forwbicycling market was
already developed.

The first market shock was represented by the eotryhe American
multinational Waste Management International in A48ertossi et al.,
2002). The strategy was based on the anticipatiom duture market
development driven by the need to comply with iasmegly demanding
environmental and quality standards; in order guae from the beginning
a significant market share, WMI started an aggvesacquisition campaign
that in a few years led it to control most of thevgte companies operating
as contractors for municipalities as well as ownefslandfills and
treatment facilities, offering purchase prices mablove the market value.
WMI assumed that this premium price would be comspérd in the
medium run by an expected increase of the valuecdaddven by the need
to comply with stricter environmental and qualigquirements; as the
incumbent operator, WMI expected to gain a sigaiiic competitive
advantage. WMI also started lobbying for introdgctighter regulations
(with the aim of creating difficulties to unprofémsal operators, including
local authorities) and force the development of tharket, proposing
themselves as integrated operators, able to manage from the bin to
the disposal plant.

This strategy was actually a failure, for many cess The development of
guality standards was much slower than expecteacedly in the South —

where the critical point was represented by thapacity to implement and
enforce correctly the rules; thus operators supglyhigher quality at

higher costs were easily overcome by those offequnglity below standard
with poor control (Brusco et al., 19xy). But it wasfailure also because
once municipalities had to start innovating, theyally preferred to run

and operate the system directly through the cneatigoublic companies.
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After a few years, WMI decided to retire from thialian market by selling
all assets separately — an indirect proof of thenpiete failure of the
strategy, since it demonstrates that the percewadde of goodwill was
negative.

The private companies that succeeded operatinghéen MWM were,

instead, those able to propose themselves as ctudlacounterparts of
public companies, rather than a competitor to thdinus, the most
remarkable successes have been obtained by comspaperating as
outsourcers of labour intensive activities or sy specialized services
such as treatment of specific waste flows sucHastips. At the same time,
the increasing integration between the municipal aommercial waste
market also favored opportunities to trade and ecatfpve agreements.
Landfills for business waste have thus complemerttesl supply of

disposal capacity especially for treated waste ansold compost and
RDF, while incinerators for MW have often treatesiduals from sorting
plants treating commercial and municipal packaging.

The increasing technical and industrial complexigs also favored the
development of suppliers of equipment, machineryd apecialized
services.

An interesting market trend also shows the emergiagket leaders in the
field of MW (the partially privatized former mungal companies such as
A2A and Hera) adopting an aggressive strategy fmereng the business
waste market. Thus A2A has acquired Ecodeco (thgesh company

operating in the field of business waste), whilgdHalso is very active in

the field, also including hazardous waste.

Last but not least, the private sector is represeby companies that have
developed management systems for their parent groapd later have

developed an autonomous capacity for proposing sk&ms on the

market, such as Pirelli Ambiente, that started ftbemmanagement of used
tyres and is now active in the field of RDF; or Rivaa medium company
operating in the furniture industry, that startingm the management of
wood and plastics originated by its productive egclhas developed
innovative solutions for plastics recovery.
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9. The changing boundary between public service an@egulated)
market

Table 8 resumes the main characteristics of the MiNdistry in Italy.
The table is based on the analytical structuregseg in Massarutto, 2005
and divides the vertical value chain in three maativities: collection,
disposal and recycling.

Reconsidering the historical overview presentegan 2, we can identify
different phases, in which the economic naturehefgervice has changed
significantly. In the first phase, the public seesiobligation concerned
collection only, while disposal was supplied by tleeal market and
recycling was also a market activity, though plgyaresidual role.

Immediately after, the state started introducingl @amforcing quality

standards for disposal facilities; yet immediatafter, the crisis exploded.
The market became suddenly incapable of supplyavg capacity meeting
the more demanding targets, either because ofehetion of the public
opinion or because of the “unfair competition” pa®d by existing low-

guality facilities and/or illegal dumping.

In order to face the emergency created by the ficgerit supply, disposal

entered the perimeter of the regulated service whgional planning was

established; the market failure that planning wagpssed to overcome
was the insufficient development of adequate supply the emergence of
monopoly rents.

The strategy that emerged during this phase was the creation of
integrated monopolies having legal mandate overicmpal — and in
perspective also commercial and business waste. sEffesufficiency
principle, in this perspective, could be interpdetes a way to guarantee the
economic sustainability of waste disposal by crepa captive market for
those facilities that would be individuated withine planning system.
Facilities foreseen in the plan would enjoy a sdregal monopoly on the
waste allocated to them, and this was in principle justification for
regulating disposal prices.

However, regional planning could not accomplists tdesign. For some
years, ltaly lived in a sort of a two-faced system:one side the official
one, designed by legislation and supposed to béemented by regional
plans; on the other side the actual one, that wased on de facto
arrangements emerging somewhere from the initiatdfe managing
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companies, somewhere from stratagems and alliamtieshe commercial
waste disposal sector, in other cases from irrediilaot illegal) solutions,
derogations to standards and postponements.

The new regime created in 1997 introduces the iat® concept of
integrated waste management. The public servicegailin put on
municipalities encompasses the destination of waftex collection; this
encourages vertical integration between municipélection services and
disposal. Since the economies of scale entailelolly activities are rather
different (the efficient scale is municipal or imteunicipal for collection,
provincial or regional for disposal), this eithawvbrs the centralization of
the integrated service in larger management umisihe creation of
independent disposal companies participated by manynicipal
companies, each continuing to operate collecticheir own zones.
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Table 8 — Main features of MWM as a service of gaheconomic interest

Collection Disposal Recovery
Issues  off Collect all waste for Respect of quality angdAchieve recovery targets
general which a  private emission standards for priority flows
interest responsibility cannot Reduction of landfilling Ensure that disposal |s
be properly identified Ensure that all residualused as a last opportunity
or enforced waste is properly treated | and recovery is
Remove  “orphan’ maximized
waste from publig
spaces
Obligation | Municipalities are| Regions: ensure that allMandatory syndicates
to supply obliged to receive waste finds a destination | have the obligation to
waste from those Provinces: individuate receive separated
who are legally facilities and allocate wastecollected waste under the
bound to the publi¢ flows conditions foreseen in
service Companies appointed Qynational agreement w/
municipalities for collection municipalities
have the duty to dispose
correctly of waste within the
framework established by
regional planning
Quiality Achieve  minimum| Emission and technologicalLegal definition of
regulation | quotas for separatestandards recovery
collection Site and typology of Regulation of shipments
Set up separatedisposal facilities regulatedof waste
collection for specific by regional plans
waste flows
Self- Normally intended at the
sufficiency district level and for MW
only
Possible to use facilities in
other districts but strictly
regulated and normally
penalized
Legal Domestic waste Undifferentiated waste from
monopoly | Business waste if domestic origin and
assimilated assimilated
Eligible Business waste Business waste Separately collected
customers Treated municipal waste | waste
Separately collected waste

when not recycled

The parallel development of recycling as an indepeanactivity, prompted
by incentives and by the adoption of EPR has cdeateoriginal situation,
in which the public service operates as a lastrtegaportunity, having the
obligation to supply the service to all waste tsatirected to it.

The emergence of the “dual” market in the recychlegtor has changed the
economics of the service, generating a permanskt far operators on
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which the public service obligation is put. These @bliged to put in place
adequate supply, but are also exposed to the fiskeweloping excess
capacity if the recovery records are higher thapeeted. A similar
situation already occurred in Germany and in théh&igands; in turn, the
failure of the system to provide adequate solutioas generate a crisis
such as the one experienced in Naples during 20U8still being “solved”
thanks to shipments of waste to Germany and uskmaffills for raw
waste.
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Appendix 1 — The Italian administrative structure

After the constitutional reforms occurred during #0s, and in the view of
further steps towards a further empowerment of ori and local
governments, lItaly defines itself as a “Republionstituted by Central
State, Regions, Provinces and Municipalities”. dflithe 4 main layers of
government, therefore, are constitutionally recegdiand have distinctive
functions and powers guaranteed by the Constitutiegislative power is
shared between Central State and Regions in theemmadf respective
competence.

Following the Normalized units the Italian institrtal system can be

described as follows:
* Macro-aggregates (NUTS1): NorthWest (4 Regions);rtiNeast
(4 Regions); Center (4 Regions); South (6 Regiorisjands

(2 Regions). They do not have any administrativevence, but are

often used as a reference for statistical purposes

* Regions (NUTS2): total of 20

* Provinces (NUTS3): total of 110

* Municipalities (Comuni): total of 8.100, rangingofm metropolitan
cities (up to 3 million inhabitants) to very smalral municipalities
with a few hundreds of inhabitants.

The following table Al resumes some key figures:

Table Al — Key figures on the Italian administratstructure

Aggregates
(NUTS1) Population | Surface | Density | Provinces| Municipalities | GDP | GDP/inhab
Regions (NUTS2) ,000 inhab| ,000 km¢ (inhab/km?)  n. n. ml € €
NORTH-WEST |15.964 58 275 25 3.061 456 29.493
Piemontg 4.440 25 174 8 1.206 115 26.582
Valle d'Aostg 127 3 39 1 74 3 28.537
Lombardig 9.781 24 408 12 1.546 298 31.618
Liguria 1.615 5 298 4 235 39 24.936
NORTH-EAST 11.511 62 185 22 1.486 321 29.001
Veneto 4.899 18 266 581 135 28.643
Trentino-Alto Adige 1.022 14 75 339 29 28,76
Friuli-Venezia
Giulia 1.232 8 157 4 218 32 27.263
Emilia-Romagng 4.357 22 194 9 348 123 29.670
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CENTER 11.842 58 204 22 996 308 27.369
Toscang 3.720 23 161 10 287 95 26.462
Marche 1.573 9 166 239 36 24.195
Umbria 897 8 106 92 19 22.817
Lazio 5.650 17 326 378 156 29.645
SOUTH 14.150 73 193 24 1.790 227 16.119
Campanig 5.815 14 428 5 551 89 15.494
Abruzzo 1.338 11 124 4 305 25 19.723
Molise 320 4 72 2 136 5 17.997
Puglia 4.079 19 211 6 258 64 15.781
Basilicata 589 10 59 2 131 10 17.213
Calabrig 2.007 15 133 5 409 31 15.641]
ISLANDS 6.708 50 135 17 767 109 18.636
Sicilia 5.037 26 196 9 390 78 17.617
Sardegn: 1.670 24 69 8 377| 32.579 19.654
ITALY 60.177 301 200 110 8.100 1.423 |24.281

Source: Istat
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