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1. INTRODUCTION

Residues are one of the most important environrhegmtablems in
developed societies and, in particular, in the niodestrialised countriés
Within the waste sector it constitutes an importaban activity by reason
of ITS economic and health impact. In additionatneent and recycling of
waste have peculiarities of a physical nature, dsystems and collection
that substantially affect the quality of the envimzent.

In the case of Spain analysis is difficult becatiseinformation available
on the waste sector is scattered and not unifoith, immportant differences
in the methodology for estimating, calculation gmdcessing dafaA wide
variety of statistical sources have been used iy caut this work: official
data from Eurostat, Spanish National Institute ¢#tiStics (INE) and
various Ministries. Other information was obtainkdm companies that
provide these services and different local govemtnsirvey agencies.
Interviews were also held with public and privatg@erts in the Spanish
waste sector.

There are five phases in integral waste managendemosit, collection,
transportation, treatment and disposal. In thiglartve will focus only on
the first three, while treatment and disposal wik developed in
subsequent works. However, the object here is theysis of waste
generated by households, business and institdtions

We first describe the legislative framework of helusld waste in Spain
and its production and situation in relation toestlituropean countries.
Seeing the scale of the municipal and regional cauntsng of waste

services and the management modalities, the colfeatodels, the origin

and destination of collected waste and the didiobuof the market are
examined. The costs and financing of Spanish wastgices are also
estimated. Finally, the quality and satisfactiottmthe service provided are
evaluated.

! According to theSurvey of Home and Environmef8panish National Institute of
Statistics 2008) 76.9% of the Spanish population16fyears and over are very
concerned about the environment and 27.9% havetddtene or another problem.

2 For example, in 2007 comparison of information oaste generation yields the
following variability: Eurostat 588.0 kg/inhabitéygar, Spanish National Institute of
Statistics 550.5 kg./inhabitant/year, and Ministry of Environment
521.0 kg./inhabitants./year.

¥ Mining, quarrying, construction, manufacturing aather industrial waste are not
included in the analysis.



2. LEGAL FRAMEWORK

According to Spanish legislation (Law 10/1998 orsigees), “household
waste” means residues generated in homes, shdggsodnd services or
any other entity that cannot be described as dangeiWaste from street
cleaning, municipal parks and gardens, recreatieasaand beaches, dead
domestic animals, furniture, fittings and abandowekldicles and materials
from minor works and home repairs likewise falls ie classified as
“household waste”.

The collection, treatment, transport and removasalid urban waste are
considered as public services of general integgstyision of which is

obligatory in all municipalities and, in the casecouncils of more than
5 000 inhabitants, selective waste collection$® aéquired by law.

The Spanish waste regulation is large and is agtjuisequently in order to
bring it into line with European legislation. Theosh relevant regulation
concerns for waste management and treatment are:

1. European legislation:

- Directive 2008/98/EQs the current European waste framework,
with the obligation of incorporation by Decemberl@0It requires
a recycling rate of at least 50% by 2020 for papsatal, plastics
and glass in household waste.

This Directive makes a clear distinction betweesidue and non-
residue and between recovery and disposal. It sedan the
principles of energy efficiency, eco-efficiency,duetion of the
greenhouse gases effect and, as main innovatioalys@ of

environmental impact throughout the product lifdeyc It

establishes an urban waste management cycle badeck @oints:

prevention, preparation for reuse, recycling (adit), recovery
and disposal. In addition, it provides for the imsion of sanctions
as a means of controlling illegal discharge.

« Directive 2006/12/EC effective in Spain, introduces the need to
regulate the residues with economic rigour anddéneelopment of
specific waste prevention plans. Current Europeastev policy
leaves in place the traditional distinction betwéezardous waste
and non-hazardous waste to establish a common ldeges
regulation for all type of waste.




2. Spanish legislation:

« The Local Regime Lawley 7/1985, de Bases de Régimen Local
assigns the competence in waste treatment to npaifites.

« The Residues Law(Ley 10/1998, de Residjoss the legal
framework on the production and management ofwltetypes of
waste (domestic and hazardous wdéstapd establishes the
obligation to adopt national waste plans. Thesagpéae elaborated
by the integration of the respective regional plans should be
reviewed from time to time, but in any case at tleagery four
years.

Two main objectives are set out in the Residues. Law

a) To prevent the production of waste; to establisk thgal
framework for its production and management; tonmte
reduction, reuse, recycling and other forms of ns#dion of
waste.

b) To regulate contaminated land to protect the enwent and
human health.

« The Second Integrated National Residues Plan (PRORB-2015
was approved on 26 December 2008 by the Counduliofsters
with a 23 million euro budget and three main pties, calledthe
three Rsrfirst, to reduce, second, to re-use and, thodgtycle. It
sets out the guidelines and the main measures tmfilemented,
which are developed in thirteen specific plans déach type of
waste (domestic, hazardous, used tyres, sludgebatteries, ...).

The PNIR is based on the principles of self-sugicy and
proximity and has the follows basbjectives:

a) To promote correct management of the residues ghrabe
creation of new infrastructures and improvementegristing
infrastructures in order to guarantee efficient teas
management.

* The Residues Law applies to any type of waste with exception of radioactive
waste, emissions, discharges of liquid effluentschiarges from land to sea, and
discharges from ships and aircraft to the sea.

® The first National Plan for Residues (I PNIR) caathe years 2000-2006.



b) To reduce waste production through changes in neananqt,
giving priority to the options that less affectneéite change.

c) To impel correct treatment of waste so also elitgindegal
landfills and to consolidate I+D+i programmes ap@lio waste
management.

d) To increase the responsibility of the involved agemublic
authorities and services, companies, consumersisang.

« Other requlatory rulesire: the Packaging Law.dy 11/1997, de
Envasef the Incineration ActRD 653/2003, sobre Incineracion
de Residugs Elimination of Waste by the Llandfill ActRD
1481/2001, sobre Eliminacion de Residuos mediaatteterd.

+ In recent years the Autonomous Communitiese also developed
and approved strategic waste pléased on their own policies and
competences. Certain municipalities have also ksl
programmes and objectives for the improvement ofsteva
management, mostly concerning household waste.

Analysis of the Spanish legislation reveals thattts different levels of
administrations (national, regional and local) hax@mpetences in the
waste sector:

a)

b)

National level: the Environment Ministry (MARM) diarates the
national plans and attends to the authorizationiasygection of waste
to/from EU countries.

Regional level: the Autonomous Communities elalesrdihe strategic
plans for waste. They also attend to the authaozainspection and
sanction of waste production and management aesvit

Local level: the municipal authorities manage thdan waste
(domestic, industry and commerce, offices and sesJi

The municipal competences span most of the phasakection,
treatment and final disposal of waste. Municipagid&ation more
specifically regulates the following activities:

a) Classification of waste
b) Management of solid urban (household) waste.



c) Medical/biological waste

d) Industrial waste

e) Special waste

f) Other waste

g) Selective waste collection

h) Fixed installations (depots, workshops...)

In the case of Spain the municipalities, largeroal§ have a high-priority
paper in the waste sector. The councils are redgerfer the majority of
waste process phases -refuse collection, treatarahtdisposal, and each
decides how to provide and to finance the serwa#stotal independence.

3. WASTE PRODUCTION

One of the most difficult aspects of the environtakmpolicy of the

European Union is urban waste. Environmental Acpoogrammes have
failed to prise apart production of waste from ewmoit growth, and the
current values are still far removed from the taxgdues.

In 2007 the total collected municipal wasteas 258.5 million tonnes in the
European Union 27 (186.8 million tonnes in the paan Union 15); or an
average of 9.7 million tonnes. Germany (46.4 millitonnes), United
Kingdom (34.8), France (34.4), ltaly (32.5) and i8p@6.2) reported the
highest amounts, with very high values comparech wite European
average.

The production of municipal waste in Europe ovee fhast 13 years
displays a clear trend towards stabilisatioith a slight increase of 4.8%
between 1995 and 2007. The increase of househdtewas been more
substantial in Spain, with a growth rate of 7.1%)]lvabove the European
and OECD averages.

Between 1995 and 2007 waste production was 59lekg@rson per year
as the Spanish average and 512 kg as the Europegagea (Figure 1). The
Spanish evolution can be explained by many andowuarireasons:

® Household waste accounts for around 7.3% of altevgsnerated in EU-27; this share
was higher (9.3%) in the old Member States. SpalioWs the European average: 15%
of the total amount was allocated to domestic diea/

" Recent household waste developments in the Europe@mn shows three periods:
growth between 1995 and 2002, reduction 2002 td 201 a slight upturn in recent
years.



population growth, increase of the migrant popalatiand being the
preferred tourist destination in Europe.

Figure 1. Municipal waste production trends

Kg / Inhabit. /Year
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600 597 599 588
| 510 52 517 523 522
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100 -
0- : : : :
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Source: Eurostat (2009).

In 2007 the average amount of waste produced psopen the European

Union was 522 kg. However, this quantity is faidgattered across the
Member States. Denmark (801 kg per inhabitantlarek (788) and Cyprus

(754) had the highesgter-capitaproduction of municipal waste in Europe;
the lowest values are reported by the Czech Rep(284), Slovakia (309)

and Poland. In Spain the waste generated was 588rkigphabitant, almost

4% above the European average.

Figure 2 shows the waste produced in the Europeatext. Production of

municipal waste in Spain is evidently greater thrarEurope: 1.6 kg per
inhabitant per day as the national average, assighi4 kg for Europe.
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Figure 2. Waste production in Europe in 2007

Denmark 2.19
Ireland 2.15
Cyprus 2.07

Luxembourg 190
Malta 179
Netherlands 173
Austria 164
spain |
United Kingdom 157
Germany 155
ltaly 151
Estonia 147
France 147

Eu27 | . :

Sweden 142
Belgium 1.35
Portugal 129
Bulgaria 128
Hungary 125

Greece 123
Slovenia 121
Lithuania 110
Romania 104

Latvia 103
Poland 0.88

Slovakia 0.85

Czech Republic 0.81

Source: Eurostat (2009).

It is important to know the distribution of poputat and municipalities in
order to understand the problems due to waste geoelin Spain.

In Figure 3 municipalities are classified accorditg the number of
inhabitants. Only 0.8% of Spanish municipalitiesvdhamore than
100 000 inhabitants, whereas 60% have less tha0 lirthabitants. This
concentration of population in smaller administratiunits gives waste
collection a more rural character. This is longathse collection with
small collection volumes, thus requiring the intnotlon of waste transfer
centres and subsequent long-distance transporeabnient and disposal
plants.
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Figure 3. Distribution of Spanish population in 2@7
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Source: INE (2008).

Spanish population distribution is evidently vemyemen because of the
great concentration in large cities. The quantityvaste follows a similar

distribution but presents a greater concentratiiguie 4). So, towns and
cities with more than 100 000 inhabitants repredgdfo of the population

and produce 50% of the waste, whereas municipaliwgh less than

1 000 inhabitants represent 4% of the populatioflembroducing 3% of

the waste.

Figure 4. Spanish inhabitants and household waste
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Source: Own estimate.

Furthermore, household waste distribution diffegsheen Spanish regions
from 2.2 kg per inhabitant per day in Canarias.®kg per inhabitant per
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day in Galicia (Figure 5). The national averagedpition waste is 1.71 kg
per inhabitant per year.

Figure 5. Household waste production in Spanish ggons in 2007

Galicia ] 1.39 |kg./ inhab./ daﬂ

Extremadura | 1.46

Asturias | 1.54

Murcia | 1.62

Catalufia | 1.62

Canarias | 1.64

Andalucia | 1.65

La Rioja | 1.68

Aragon | 1.70

Pais Vasco |1.71

C.Valenciana |1.73

Ceuta y Melilla |1.74

Navarra |1.76

Madrid | 1.80

Cantabria |1.85

Castilla-leén | 1.01

Castilla-la mancha | 2.03

Baleares | 2.62

Source: INE 20009.

The highest household waste production rates weported in the
Baleares, a region that it is an important holidi@gtination, so tourists
produce waste although they are not considereckiag linhabitants. The
values for Ceuta and Melilla are also high becaokdhe immigrant
population and for the same reasons.

4. FORMS OF MANAGEMENT

In Spain all waste from homes, shops, offices aead/ises activities
deposited in the street for collection and transfmwrdisposal or treatment
plants is owned by the City Council. In additioagardless of the form of
waste management, the ownership of the servicalsvesys of the council;
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the equipments can or not revert to the coundihatend of the concession
depending on the specifications of the contract.

In Spain householdwaste collection is organised under different
administrative arrangemefits

A. Direct managemenby the home municipality (public service) or
own public entities (subcontracted or licence s&)i

« Public company with municipal and/or regional cabiflhis
modality cater to a minority of the population; \sees are
provided jointly to several municipalities of smaihabitants
(rural area), as is the case of Cogersa (Astunaspespesa
(Extremadura). In some exceptional cases, there are
municipalities with a larger populations that penfowaste
collection services direct through a municipal enrise
without competitive bidding, such as Emaya in Paldes
Mallorca (401 270 inhabitants) and Lipasam in 3avil
(703 206 inhabitants).

» Direct municipal service. This form of managemenapplied
in smaller municipalities, apart for certain exéeps such as
Valladolid (317 864 inhabitants), Badajoz (148 324
inhabitants), Huesca (52 059 inhabitants) or Te(3&l 396
inhabitants).

B. Indirect managemertiy private agents under an international public
contract (public bidding) system:

* Private companies with administrative concessionsing for
between 8 and 10 years. This system is appliedott of the
population and in practically all the major Spantgires, such
as Madrid, Barcelona, Valencia and Zaragoza, eaitthmore
than 500 000 inhabitants.

* Mixed-capital (public-private) companies with admirative
concessions usually running for 8 to 10 years. Ssithe case
of Limasa in Malaga (568 305 inhabitants), a mikedthpany
whose shareholding is formed by municipal cap#@P) and
several private companies (FCC 26%, Urbaser 17&&ado
5% and Unicaja 2.5%).

8 The Regulatory Law of Local Administrations (Leyl985, Reguladora de las
Haciendas Locales).
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Each municipality decides the form of managemendatity of its waste
services. The Spanish councils have ample roommfanoeuvre when
deciding rules and procedures and characteristiésder the law,
municipalities may be grouped in order to optimitbe management of
services.

Figure 6 shows the various legal modalities esthbll in Spanish
legislation.

Figure 6. Forms of management in the provision olaste services

Municipal services
Autonomous administrative organizations

[DIRECT MANAGEMENT ] —
Public companies

Concession system
Interested management
Arrangement regime
Mixed economy companies (public-private)

til’\i"iRECT MANAGEMENT J ——

It is important to emphasise that the role of thenimipalities changes
depending on the type of management chosen. Inectdnanagement the
public sector is responsible only for the regubataspects; in direct
management, however, it is responsible for the legégry aspects and for
service management.

In the case of indirect management, the plenargi@escouncil has to
approve the administrative and technical ruleseftender, such as routes,
technical innovations, frequency and quality ofvem, financial resources
(fees, taxes or public prices), obligations stipedan contracts and surveys
of the development of the service.... The bidderstrdasign their services
(according to municipality requirements), to evédutne service costs and
to define how to reassess the annual cost of ttveces during the contract
in a sealed bid. However, these aspects are notated when the service
Is offered through direct management.

The tenders are for periods of 8 to 10 years, theicmpality fixing the

service features in the specifications an annua&raimg fee. Providers
must (i) design the services, (ii) price the castd (iii) give an economic

15



offer for the whole licence period. In addition,ethnitial investment

(machinery and fixed installations) is assumedHhgydontractor, being the
sole person in economic control of end-to-end dperdor the term of the

concession. Consequently, the provider effects paysn defrays the
labour costs, participates in collective bargainingplements the services,
negotiates the financial aspects,...The contracsw @lvoices the services
to the municipality and develops technological ioyaments.

The production costs offered will be checked only ibcrease of the
population, of the services and of the labour cddte energy costs will be
reviewed according to the official price indexes.

In Spain the temporary evolution of waste managénsbows a trend
towards decrease of direct management in favoumditect forms of

management. In 2008, 76% of the waste collectiovices and 79% of the
treatment and disposal services were provided Byaat management by
private companies in the form of temporary licenoesler international
public tender.

Figure 7. Household waste management market
(% population)

100% -
80%

60% -

40% 76% 79%

20%

0%

Refuse collection Treatment and elimination

O Private @ Municipal

Source: Own estimate.

In Spain there are two forms for theansport and treatment of
household waste:
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A. Direct managemerthrough companies property of the Autonomous
Communities which capital is totally public: Cogerg§Asturias),
Remesa (Melilla) and Cogermu (Murcia) o Gespesdréimadura).
There are also mixed companies the majority camtavhich is
public; for example, Sogama in Galicia with 51%tggvation by
the Autonomous Community and 49% by a private shbsdt
company (Fenosa).

B. Public biddingby mixed or private companies active in the tresatimn
of waste in any of its forms: incineration, biologi treatment plants,
controlled landfills etc. Such, for example, is thase for the
autonomous communities of Cataluiia and Madrid;hia ¢ity of
Mélaga the company Limasa comprises holdings by diencil
(49%) and four private companies -FCC (26%), Urbd4&.5%),
Sando (5%) and Unicaja (2.5%)-.

In the case of waste treatment and disposal seviceestments are made
by the contractors during the outsourcing periodt the councils will
remain the owners of the installations at the enth@ day. Tenders are for
the long term (10-30 years), longer than for wak#posit and collection
services.

The preference for indirect management is due towa reasons: (i) it
limits the indebtedness of the municipalities, {ii)ncreases competition,
(i) it requires a meticulous wording of the caadt, and (iv) it demands a
precise delimitation of the liabilities of the optor. At the same time it
reinforces the capacity of control of managemermt gansparency in the
decision-making process. Spain is now one of th@@aan countries with
more private contracting in public waste services.

The main barriers to entry in the waste sectortlheenecessary level of
experience and the high investments required fglamentation of the
services. To turn synergies to best account terslevel operate either
individually or in joint ventures, or again throughtities of public-private
capital.

In Spain there is a very competitive market in wasector. The

requirements imposed in the tenders have positpia-aff for costs,
guality and technological developments of househ@ldte services.
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5. HOUSEHOLD WASTE COLLECTION MODELS

There are four identifiable household waste calbecimodels:

- Model I: traditional waste collection without préseaion.

- Model II: selectively packaged waste collectiogglfow bag) plus
collection of unsorted household waste.

- Model lll: selective collection of the organic ftam plus collection
of unsorted household waste.
Model IV: selective packaging and collection of thrganic fraction
plus collection and unsorted household waste.

Whatever the chosen model, the streets of all Shamunicipalities have
large-capacity containers (2 to 5 cubic metreset®ive paper, cardboard
and glass.

Models | and Il are mutually exclusive and, therefaan never coexist in
the same municipality. Model Il may be complementeith selective
collection of packaging, in which case packaginggaoic waste and
unsorted household waste are collected separatdhyddl 1V). The

development of the latter Models (Il and 1V) isethresult of the
implementation of treatment systems based on theofisrganic products
for biomethane.

Figure 8 shows the relative importance of each motievaste collection
as measured by the percentage of the client populat

18



Figure 8. Household waste collection models
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6. DOMESTIC WASTE PRODUCTION: COMPOSITION AND
TREATMENT

Collection and transport of household waste in ISEsubject to at-source
sorting. The different products are separated tizetis in various forms:

» Collection by housing buildings bor-to-doof). In this case, the
household waste is placed in standardised dustibidgferent volumes:
the smallest has a capacity of 120-230 litres,ldngest 2 400 - 3 200
litres.

» Collection in large-capacity containers locatedsireets or in isolated
zones calledtivic amenities site@CAS). This compilation is made with
containers of 3 000 to 4 000 litres.

Household waste collection in Spain by waste cbecform was as
follows in 2007:

Waste collection modality Tonnes %

Sorted waste collection 2 668 897 11.33%
Unsorted waste 19 993 461 84.85%
Civic amenity site waste 899 841 3.80%
Total 23 562 199 100.00%

Source: MARM (2008).

As can be seen in Figure 9, the culture of recgcim Spain is below the
European average. 84.8% of household waste iscoetlen the unsorted
container placed in homes (mixed waste), while diiy1% of household
waste comes from one or another selective protdasaigh selective refuse
collection (11.3%) or waste in civic amenities si{8.9%). Selective waste
collection with waste sorting requirements have é&osv been initiated in
the big cities in recent years.

20



Figure 9. Household waste production (tonnes ye&007)

899841 2668897
4% 11% O Civic amenities sites

M| Selective refuse collection
0O Mixed w aste

19993461
85%

Source: MARM (2008).

Figure 10 shows the composition and treatment asébold waste. That is
to say, theorigin and the destination of the 23 millions tonnes of urban
waste produced in Spain in the year 2007.

The Spanish household waste originates from sean pnoducts:

* Organic material (46%). Representing almost half tbé waste
generated by households and its volume is higheunal areas while
the municipality has a lower economic level. Thalsof organic waste
iIs greater than the average for the European deantfhis explains
why in Spain there are large numbers of instalfetiaghat process
organic waste to produce compost and electricityarmethane plants.

» Paper and cardboard (17%). This fraction is cadedbr subsequent
recycling with high-volume special communal conéa In recent
years the number of containers installed in thees$rhas increased and
the citizen contribution realised in the civic anties sites. In spite of
the effort of recycling so far, the collection oager and cardboard
remain lower than the European average.

» Plastic waste (11%). In some cities is collectquhsately for recycling.
* Glass (7%). This component represents a contributib 35 kg per

inhabitant per year. There is a national entity FEVI) that
coordinates the recycling of this product.
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* Ferrous and non-ferrous materials (4%). Among thmplate stands
out as the iron compound that, once recycled, ipleyad in food
production for cans and in industry for contairferspaint and oils.

» Textiles (3%) and wood (less than 1%).
» Other waste is mainly composed of cellulose andgyurheir fraction is

smaller, but some are highly pollutant, and in moases they are
considered dangerous for health.

Figure 10. Spanish household waste composition

® Organic

= Paper and cardboard
Plastics
Glass

11% i
1% / ® Textils

\ Metal (ferrous and non-ferrous)
4%~
3% \
7% —

= Wood
11%/

= Other

\46%

17%/

Source: INE (2009).

The amount of municipal waste treated in 2007 atingrto type of
installation is as follows

°® Treated waste is always higher than collected whetmuse waste in landfills and
incineration installations include rejects fromsddication of packaging and biological
treatment plants.
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. , Ne° Treated waste| Tonnes
Type of installation | . . %
installations (tonnes) per plant
Packing classification 88 559 271 6 355| 2.54%
Composting organic 20 161 781 8089 0.74%
Waste selection in belt 61 7249622 118 846 32.96%
Biomethanisation 12 1041 453 86 788 4.74%
Incineration 10 1911649 191165 8.69%
Landfill 162 11 609 567 68 331/ 50.33%
Total 353 21 993 343 62 304 100.00%

Source: MARM (2009).

With respect to treatment of domestic waste, kant to landfill and a
third goes to waste selection in belt. O8B6 is incinerated and 5% is sent
to a biomethane plant (Figure 11).

Figure 11. Household waste treatment

1% 2% /5%

@ Composting organic
8% @ Packing classification
O Biomethanisation

B Incineration

@ Waste selection in belt

| Landfil

32%

Source: MARM (2009).

There are three integrated-management packagingensysin Spain:

ECOEMBES for all packaging materials, ECOVIDRIO fglasses only
and SIGRE for medical products. These systems areprofit entities

financed by contributions received from partner pames according to the
number and type of generated waste. Its revenuesiestined to cover
waste collection, transport and classification £ost
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7. DEGREE OF COMPETITION

The market share as measured by the percentagepoiation served
shows the degree of competition introduced (FidiZe In Spain 76% of
the waste collection market is provided by privabenpanies and 24% is
under municipal management.

Nearly 72% of the private waste collection marketistributed between
three private companies: FCC 39.6%, Urbaser (AG&imr 18.2% and
Cespa (Ferrovial group) 14.0%. A further 22.6% lo¢ fprivate market
belongs to local companies and 5.6% is in the hamgsivate companies
with small market shares (less than 1% each) sacBaa, Agbar, Sacyr,
Acciona, ...

Figure 12. Refuse collection private market sharag 2008
(as percentage of served population)

OTHER
PRIVATE CO.
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CESPA FCC
14,0% 39,6%
URBASER i

18,2%
LOCAL CO.
22,6%

Source: Own estimate.

The Spanish situation contrasts with the rest abge. The International
Solid Waste Association (ISWA) conducted a surve2007 in nineteen
European representative cities such as Berne, Gming, Sunderland,
Oviedo, Prague, ... The results indicate that (idlmost 65% of the cases
waste collection was directly managed by the mpaidies, (i) 20% of
the cases were managed by private companies gnith¢iiother cases were
managed by mixed companies.
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In Spain, 79% of the waste treatment and disposaken is covered by
private companies and 21% is under municipal mamagé Half of the
private waste treatment market is split betweeneghrcompanies
(Figure 13): Urbaser (ACS group) 26.1%, FCC 16.3fb @espa (Ferrovial
group) 12.2%. Another 35.3% of the private marketobgs to local
companies and 10% is in the hands of private corapamith small market
shares such as Sacyr (4.5%) or Acciona (2.4%).

Figure 13. Treatment and elimination private marke share in 2008
(as percentage of served population)

OTHER
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Source: Own estimate.

However, in Spain waste collection services areroéissociated with street
cleaning in the same contract. This is of grearaggt because it can bring
significant cost savings for the municipality dwethe fact that it allows
optimisation of the number of employees, vehidiegd installations, ...

8. FINANCING AND COST OF WASTE SERVICES

Each municipality decides how fimance its waste services. A minority of
councils decided to finance them through the mpaicibudget while
others include the cost of household waste in thiemcharges.

However, most councils have established a specdilection waste tax,
but its amount is not linked to the quantity of kelold waste:
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 In 46% of capital municipalities the rate consisit a fixed
household tax.

* In 54% of capital municipalities the tax is a petege (fixed or
variable) of the administrative property value.

Furthermore, the amount of the waste tax is veryerdint between
municipalities and within the same municipality dading on the street.
The national average could be estimated at 60 epers year per
household.

Thecost of waste collection and transport servicas initially determined
by the density of the waste. Most of the cost Wil a consequence of the
incidence of the performance in the collection. tTisato say, the cost
depends on the forms of waste collection, on thalitions and routes of
the services, on the employed labour and on thardis to the elimination
or transfer centre.

It may therefore be of interest to know the cosicttire of a contract for

household waste collection, the estimated distiobubdf which is shown in
Figure 14.

Figure 14. Estimated cost of waste collection saces

Financia
Other 16%
11%
Labour
53%

Source: Own estimate.
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Most of the cost of household waste collectiorat®olur cost, between 45%
and 55% of the total cost; it is followed in sizg lpaintenance machinery
costs (20%) and financial cost (15% investmentsaandrtisations).

For instance, in a city of 200 000 inhabitants ghen of labour costs,
machinery costs and financial costs is approximag0-350 euros per
inhabitant per year for a complete contract; thigans, with new
equipment and new fixed installations for a 10-yeantract. This would
amount to about 60-70 euros per tonne of houselvakie collected and
transported.

9. QUALITY AND SATISFACTION WITH THE SERVICE

In relation to thequality of the waste collection serviceprovided, it is

Important to note that in Spain collection frequeacare very high and
they are run in different shifts, mostly morningdagvening. Almost 90%
of the municipal services are available six daywesek; in the capital
province and large municipalities collection islgdor 363 days of the
year (Madrid, Barcelona, Valencia, ...). This givas idea of the high
guality of service provided.

Furthermore, most of the waste collection servees nocturnal: 42% of
municipalities perform the service in night shdisd 58% run next-day and
night shifts. The common forms of collection areggh collection in the
city centre for reasons of traffic and morning &hifh suburban areas.

In Spain, there are no statistics at national groreal level to measure the
level of citizens’ satisfaction with the waste egclion service. At local
level in more than 75% of the municipalities no dsts have been
conducted on the citizen’s perception of waste mameent. The minority
of Spanish municipalities organise specific intésiaveys on the quality
of public services in general while others infee tlevel of satisfaction
through the requests, suggestions and complaibtsitted.

Of those municipalities with indicators, the degmfesatisfaction with
waste refuse collection is as follows: "good or ywegood" with
conventional collection (truck) and selective cdiien; "acceptable” with
pneumatic collection. On the other hand, consumeratly appreciated the
existence of medium-capacity containers for thdectbn of paper and
glass in the street. However, more demanded a hifjeguency of
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collection and more cleaning and preservation. Matnzens simply do not
know where to find the civic amenities sites initlmeunicipalities.

From information obtained in different municipas, consumers'
organisations and waste service providers, it ssibde to conclude that the
level of satisfaction with the waste collectionwsegs is high in relation to
the quality of service offered, for both frequerafycollection (six days a
week in both urban and rural zones) and scheduilec{pally in the early
hours of the night in urban zones and during theilaural zones).

The citizens also valued very positively the reductof noise and the
increasing use of non-polluting collection vehic{eatural gas and electric
trucks). These improvements are possible for thetence of a highly
competitive market imposed by the system of intéonal bidding mainly

used, which has repercussions for the costs andteamnological

development.

10. SUMMARY AND CONCLUSIONS

In Spain the waste collection, treatment, transpod elimination of solid
urban waste are considered public services of gémaerest, the provision
of which is obligatory in all municipalities andy the case of boroughs of
more than 5000 inhabitants, selective waste reft@&ection is also
required by law.

Spanish population distribution is very unequal duse of the great
concentration in large cities. Cities with morertli®0 000 inhabitants thus
represent 50% of the population and produce 70%hefwaste, while
municipalities with less than 1 000 inhabitants respnt 5% of the
population and produce 3% of the waste.

In sum:

* Municipalities play an important role in the supmly waste services:
each municipality decides the form of managemert e financial
instruments.

» Local public services experienced significant cleanduring the 1990s.
The municipalities increased the number of acasitiopen to
competition and reduced direct management in favolunndirect
management. Spain is now characterised as a coohtrgaximum
subcontracting of waste services to private or itkeethcompanies.
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The evolution of waste management in time reflectgend to the
reduction of direct management in favour of indirdorms of

managements. 76% of waste services and 79% ofeeatand disposal
services are managed indirectly by private comgamethe form of
temporary concession under international publidéen

The municipalities lay down the administrative armthnical rules.
Providers must design the services according togfeirements of the
municipality, set their costs and establish thenida of annual review
of the cost of the services during the term ofdbmetract.

There are four models of waste collection: Modemixed collection
without selection of waste (8% of served populgtioModel II:

selective packaging collection and unsorted houdetvaste (78% of
served population); Model Ill: selective organiadtion collection and
unsorted household waste and Model IV: selectivekaging and
organic faction and unsorted household waste (14Rbserved
population).

Whatever the chosen model, there are large-capamyimunal
containers on the streets of all Spanish munidipalifor the collection
of paper, cardboard and glass.

84.8% of household waste is collected directly lva gtreets from non-
selective dustbins (mixed waste), while only 15.d8mes from one or
another selective process (11.3% from selectivaseefcollection and
3.9% from the civic amenities sites).

The treatment of the collected waste depends owraisposition. In
2007 the origin of waste produced in Spain was: $tg&anic material,
17% paper and cardboard, 11% plastics, 7% glassmé®al (ferrous
and non-ferrous), 3% textiles, 1% wood and 11% rotfreainly
cellulose and gums).

With respect to the treatment of household wasa#f, does to landfill
(51%) and one third is sent to composting plantdy®% is incinerated
and 5% is sent to a biomethane plant.

The private waste collection and treatment mar&et¢sdivided between
three highly specialised private companies withhhigchnology and
international dimensions. In waste collection thegie market share is:
FCC (40% of private market), Urbaser (18%) and @e€pi%). In

treatment and elimination the private market sherdJrbaser (26%),
FCC (16%) and Cespa (12%).

Each municipality decides how to finance its wassgvices: a minority
of councils decided to finance them through the icipal budget or a
surcharge in the water charges. However, the ntgjoficouncils have
established a specific waste tax, but its amoumais linked to the
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guantity of household waste; there is sometimesixadffee for
households (46% of capital municipalities); for exth the percentage
(fixed/variable) is based on an administrative grop value (54% of
capital municipalities).

The waste collection service quality is high: 90%tlee municipal
services are available six days a week and, ipitbeincial capitals and
large municipalities, waste collection is daily. dddition, the majority
of urban services are performed in night shifts.

In general, the degree of satisfaction is highelatron to the traditional
waste collection (via truck) and selective wastiection (containers in
the street). The pneumatic waste collection isdradever by the citizens
due to the unpleasant smell and congestion ofdhtamers.

The main strengths are (i) the modernisation andnglogical innovation
involved in indirect management and (ii) the degi@e competition
obtained. It is based, for the most part, on gai@h environmental aspects
(noise pollution and emissions of gases). The as®@en the waste recycled
and the improvement of infrastructures are othesitpe aspects, though
still insufficient. The introduction of preventiy#ans in certain sectors and
for certain types of waste is also a positive assfmeconsider.

Finally, the aspects requiring improvement inclut®se designed to
reduce the quantity of waste sent to landfillssirey the percentages of
recycling, increasing the number of industrial alisttions for treatment of

waste, and improving the technology associated wékte treatment. It is
further necessary to improve the social perceptibrthe treatment and

recycling of waste, as well as the availability andility of the statistics,

especially, those referring to waste production matiagement.
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