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Background
This report was produced under co-finance of the European financial instrument for the Environment
(LIFE+) as the third Deliverable (D1.3) of the first Action (Action 1) of the ISWM-TINOS project
“Development and implementation of a demonstration system on Integrated Solid Waste
Management for Tinos in line with the Waste Framework Directive” (LIFE10/ENV/GR/000610) during
the implementation of its third Activity (Activity 1.3) entitled “Literature review on success stories of
applied Integrated Solid Waste Management systems for MSW and on evaluation methodologies of
such systems. Assessment and evaluation of the key parameters for the successful implementation of
best scenarios”.
The present report is concerned with the first part of Activity 1.3 described above and includes the
review of several case studies and success stories of various ISWM systems for MSW.
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Summary
The ISWM-TINOS project aims to promote the concept of Integrated Solid Waste Management
(ISWM) and to develop, demonstrate and implement an ISWM system in a selected area of Tinos
Island in Greece. The ISWM system will include the separate collection of dry recyclables (glass, metal,
paper, plastic) as well as biowaste (mainly kitchen waste) and the subsequent treatment of the
collected organic fraction using a pilot composting system that will be installed in Tinos Municipality.
During the implementation and demonstration phase of the ISWM plan the effectiveness of the
source separation scheme will be investigated, whereas the operation of the aerobic and anaerobic
(biological) treatment of biowaste shall be examined and evaluated. The aerobic composting
treatment will be implemented through a prototype demonstration composting unit that will be
established in Tinos Island, while the anaerobic digestion of the biowaste will be carried out at the in
an operating unit at the premises of the University of Verona in Italy using ‘simulated biowaste’ which
shall acquire the same characteristics with those collected in the selected area of Tinos Island.
This report details a comprehensive literature review covering various case studies of applied
Integrated Solid Waste Management schemes for MSW. ISWM systems combine all the management
steps from generation to final disposal in order to handle effectively the solid waste and protect
human health, as well as the natural environment. Several adopted ISWM approaches and case
studies encompassing different collection schemes, waste treatment practices and disposal methods
have been analysed and assessed. The common goal of all these schemes was to be implemented in
ways which best meet the existing environmental and socio-economic conditions. It was observed that
an ISWM plan should have a flexible design as these conditions are likely to change over time and vary
by location.
This report was developed to contribute towards gaining a spherical point of view on the most costeffective and successful systems which have already been applied in European countries. The research
is focused on regions that have similar characteristics with the Municipality of Tinos (small to medium
municipalities). The collected data and information included in this report in conjunction with the
existing MSW management policy framework will constitute the basis for designing, organizing and
implementing the integrated solid waste management plan in the selected area of Tinos Island.
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Abbreviations and Acronyms
ARC
BMW
C&D
DtD
EC
ECN
ELVs
EU
EU-27

E-waste
ETC/RWM
EWWR
GDP
HW
INE
ISWM
Km2
L
MSW
NSWMP
NLWA
OECD
OVAM
PMD
SRL
UNEP
USEPA
VFG
WEEE
WMS

Agencia de Residus de Catalunya
Bio-Medical Waste
Construction and Demolition
Door to door
European Commission
European Compost Network
End-of-Life Vehicles
European Union
Refers to all the current MS of the EU to the present date i.e. Austria (1995),
Belgium (1952), Bulgaria (2007), Cyprus (2004), Czech Republic (2004), Denmark
(1973), Estonia (2004), Finland (1995), France (1952), Germany (1952), Greece
(1981), Hungary (2004), Ireland (1973), Italy (1952), Latvia (2004), Lithuania (2004),
Luxembourg (1952), Malta (2004), Netherlands (1952), Poland (2004), Portugal
(1986), Romania (2007), Slovakia (2004), Slovenia (2004), Spain (1986), Sweden
(1995), United Kingdom (1973).
Electronic waste
European Topic Centre on Resource and Waste Management
European Week for Waste Reduction
Gross Domestic Product
Hazardous Solid Waste
Instituto Nacional de Estadistica
Integrated Solid Waste Management
Square Kilometre
Litre
Municipal Solid Waste
National Solid Waste Management Plan
North London Waste Authority
Organisation for Economic Co-operation and Development
Openbare Afvalstoffenmaatschappij voor het Vlaams Gewest (Public Waste Agency
of Flanders)
Plastic, Metal packaging and Drink cartons
(Private) Limited Liability Company
United Nations Environment Programme
United States Environmental Protection Agency
Vegetable, Fruit, Garden waste
Waste of Electrical and Electronic Equipment
Waste Management Scheme
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1

Introduction

1.1 Scope and purpose
This report contains information regarding various success
stories of applied integrated Solid Waste Management
(ISWM) systems for MSW within Europe. The term
‘Integrated Solid Waste Management’ addresses all kinds
of solid waste, generated from all sectors within specific
geographic or administrative boundaries and implies a
dynamic scheme, based on the 3R principle, for effective
waste management. Therefore, various approaches can be
adopted, incorporating key strategy steps and activities
from collection to final disposal with the aim of material
and resource recovery (UNEP, 2009a; UNEP, 2011).

Figure 1-1 Waste Management Hierachy based
on 3R approach (source: USEPA, 2012)

A thorough investigation and analysis are performed in order to determine the critical
factors associated with the success of the ISWM system implementation of each case study.
For the conduction of this report, more than thirty (30) case studies were assessed. From the
total of these case studies, ten (10) were chosen to be further presented and discussed. The
criteria for the final selection were:
(a)
(b)
(c)

the relevance with the main objective of ISWM-TINOS project
the successful implementation of the selected ISWM schemes
the available information on the case studies examined.

Specifically, ten (10) success stories of already implemented ISWM systems which combine
material separation at source and treatment of the organic fraction of waste (aerobic
composting process) are described in detail. Collected data, concerning implementation
involving activities and outcomes at the practice level, from this study will be used for the
accomplishment of the second Action of the ISWM-TINOS project which involves the
planning and design of an ISWM system for the Municipality of Tinos island.
1.2 Summary of approach
Collected information is provided in two chapters (Chapter 2 & 3). Chapter 2 presents
information regarding the definition of Municipal Solid Waste (MSW) and portrays the
concept of Integrated Solid Waste Management (ISWM). Chapter 3 includes the
presentation of the selected success stories. The structure of the latter comprises of five
sub-sections, for each case study, namely:
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(a)
(b)
(c)
(d)
(e)

Study area description (surface of the area, number of municipalities, number of
inhabitants, number of households etc.)
Aims of the waste management scheme
Scheme description and technical details (collection, transport, treatment, disposal)
Financial details (capital costs, running costs, publicity costs etc, revenue obtained)
Reasons for scheme success

Chapter 4, the last part of this report, concludes giving the key characteristics and crucial
prerequisites identified for the successful implementation of the schemes and highlights the
difficulties of comparison.
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2

Integrated Solid Waste Management (ISWM) planning and
design

2.1 Municipal Solid Waste
Each country has its own statutory definition of municipal solid waste (MSW). In general,
MSW consists of material generated and discarded by people in their homes, at work, and
during recreation and leisure activities, as well as non-hazardous materials discarded from
industrial and institutional activities. In general, MSW does not include construction and
demolition (C&D) debris or hazardous waste (SSWMC, 1997). However, in practice,
construction and demolition wastes are many times considered as part of MSW and such
mixed waste is usually disposed off at landfills, which as a result reduces the life of the
specific landfills. Moreover, the quantity of solid waste which is generated seems to increase
at an alarmingly high rate especially in areas with improved standards of living which in turn
exhibit an increase in their economic and developmental activities that are typically driven
by production and consumption and inevitably in waste production.
From the solid waste generation perspective, waste generation can be typically classified as
(UNEP, 2009b):
- Municipal Solid Waste including Plastic waste (MSW)
- Bio-medical waste (BMW)
- Construction and Demolition waste (C&D)
- Electronic waste (E-waste)
- Hazardous solid wastes (HW)
Waste management has been recognized as one of the most severe problems within the
European Union. Greece, until the early nineties was mostly using semi-controlled landfills.
However, during the last two decades a great effort has been made to structure and
organise solid waste management through the National Solid Waste Management Plan
(NSWMP) which was firstly introduced in the early nineties.
However, most WMSs operated in Greece have not yet fully complied with the requirements
of the Landfill Directive, which establishes diversion rates of biodegradable municipal waste
from landfills, and the revised Waste Framework Directive 2008/98/EC1, which promotes
that the bio-waste with a view to the composting and digestion of bio-waste is collected
separately. Greece also exhibits the particularity of having more than 2000 islands scattered
both in the Aegean and Ionian Seas, a fact that poses more problems in terms of waste
management mainly due to the isolation from the mainland, the limited land area and
budget constraints and in addition each island has its own unique features. This report has
the objective of presenting case studies of success stories on ISWM for Municipal Solid
Waste, bearing in mind that the report is drawn in the context of a project of eventually
developing and implementing a demonstration system on ISWM for MSW for Tinos Island,
which is one of the 39 islands within the complex of Cyclades, located in the Aegean Sea.

1

Available at: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:312:0003:0030:en:PDF
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2.2 The concept of an Integrated Solid Waste Management scheme
Integrated Solid Waste Management (ISWM) refers to a strategic initiative for the sustained
management of solid waste through the use of comprehensive integrated format generated
through sustained preventive and consultative approach to the complementary use of a
variety of practices to handle solid waste in a safe and effective manner. ISWM can also be
described as a frame of reference for designing and implementing new waste management
systems and for analysing and optimising existing systems. Furthermore, ISWM is mainly
based on the idea that every aspect of a waste management system (technical and nontechnical) should be analysed together, since they are interrelated and one area frequently
affects another (UNEP, 2009b).
An Integrated Solid Waste Management (ISWM) system is based on the three main concepts
of reducing, reusing and recycling, namely the 3R principle. ISWM systems have been pilot
tested in several locations around the world and have been well received by local
authorities. It has also been established that with appropriate separation and recycling a
significant quantity of waste can be diverted from landfills and converted into resource, thus
generating revenue to further fund waste management, ultimately creating a sustainable
system. Developing and implementing ISWM requires comprehensive data on present and
anticipated waste situations, supportive policy frameworks, knowledge and capacity to
develop plans/systems, proper use of environmentally sound technologies, and appropriate
financial instruments to support its implementation (UNEP, 2009a&b).
The basic aspects that have to be taken into consideration when creating an ISWM system
are: collection, segregation, transportation, recycling, treatment and disposal, which means
that the ISWM concept involves the entire life-cycle process from generation to disposal of
various waste streams. When an authority prepares for the development of an ISWM Plan
there are several major milestones that need to be reached before the system is complete,
which include the Strategic Planning Process, a Situation Analysis, setting the strategic
directions, structuring of the ISWM Plan and finally communicating and monitoring of the
plan. Each of the aforementioned steps will be briefly presented in the following paragraphs.
Firstly, the Strategic Planning Process is essentially a tool for the formulation of the ISWM
plan for a city. Moreover, strategic planning is the process that defines the strategy which
will be the basis for allocating resources (i.e. capital, people) using various business analysis
techniques, such as SWOT analysis. Secondly, Situation Analysis is performed in order to
assess the internal and external scenarios and is the stepping stone towards acquiring a
better understanding of the overall waste management situation of the city. More
specifically, Situation analysis presents the exact situation of the organisation under study
which is achieved by using the DPSIR framework (Driving Force, Pressure, State, Impact,
Response) and, therefore, investigates the relationship between the causes of
environmental impacts and their effects as well as the efficacy of various systems, such as
financial, institutional and social.
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The next step in the ISWM planning process was referred to as setting the strategic
directions and is the process in which the vision, mission, goals and objectives for the ISWM
plan are derived. During the formation of the ISWM plan the current situation is assessed by
data collection and gaps are identified in order to set the objectives for proper action
planning. This process should take place through a consultative participatory process which
consists of a dialogue and interaction between the various stakeholders involved in the
ISWM planning. The next major step in the ISWM planning process of a city is the structuring
of the ISWM plan and this is mainly achieved by formulating and prioritising Schemes/Tasks
and by deciding how the action plan should be implemented.
The plan that will eventually be developed should be composed of clearly defined,
implementable tasks while allocating responsibilities to the various stakeholders. The city
authorities need to carry out an assessment of different technologies related to Collection,
Sorting, Recovery and Reuse and Treatment along with public awareness in order to propose
suitable schemes for the implementation of the ISWM plan. Finally, after developing and
implementing the ISWM plan for a city, the plan should be communicated, monitored and
reviewed for continual improvement.
The current report will present case studies of ISWM systems which were developed mainly
covering MSW, since this report is written in the framework of the aforementioned project
which aims at developing and implementing an ISWM system for MSW for Tinos Island
(SSWMC, 1997).
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3

Integrated Solid Waste Management (ISWM)
systems – Success stories in European
countries

Study area profile
Study area: Torrelles de Llobregat
Comarca: Bajo Llobregat
Province: Barcelona
Community: Catalonia
Country: Spain
Location: in Barcelona
Metropolitan area
Population: 5,661 inhab (2011
data)
2
Pop. Density: 417.79 inh/km
No. households: 1,284
Total surface: 1,360 hectares (13.6
km²)
Climate: Mediterranean climate
(Köppen climate classification: Csa)

3.1 Torrelles de Llobregat (SPAIN)

(a) Study area description
The region under investigation is the small town of Torrelles de
Llobregat which has a population of around 5,661, located in the
Metropolitan area of Barcelona, Spain. Its total surface area is 13.6
km2 and its economy is predominantly depended on agricultural
activities.
Torrelles de Llobregat, along with Molins de Rei, was the first
Catalan municipality to put in place a separate collection system
for biodegradable waste (biowaste) in 1996, under the banner of
the Residu Mínim model (wet and dry model). According to this
model, wastes were separated into four streams: biowaste, paper,
glass and non-organic matter (residuals and packaging materials
collected in the same bag) (Ajuntament de Torrelles de Llobregat,
2011).

(b) Aims of the scheme

(a)

The collection system’s objective is to assist the municipality in
reaching the targets set out by the current Municipal Waste
management Programme (PROGREMMIC), for the period 20012006 on waste minimization, reuse and recycling. The principal
intention was to create an incentive for waste prevention.
Concerning the separate collection of biowaste, the aim was 40%
of total biowaste produced2, until the end of 2003 and 55% by the
end of 2006.

(b)

More specifically, the implementation of a door-to-door collection
system would help increase the rates of reuse and recycling and
composting and decrease the level of impurities in the biowaste
collected and consequently, the amount of waste requiring
landfilling (OECD, 2006).

2

Including the quantities of garden waste produced. It was also included in the
objectives of PROGREMIC 2001-2006, the potential implementation of a tax
regarding landfilling.
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Figure 3-1 (a), (b) Maps of
Torrelles de Llobregat area
(SPAIN)

1)

(Source:
http://es.wikipedia.org/wiki/Torrel
las_de_Llobregat;
IDESCAT, 2011:
http://www.idescat.cat/emex/?id=
082896&lang=en)
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(c) Scheme description and technical details
Οn 14th January 2003, the local administrative
authorities implemented a door-to-door (DtD)
collection system. The DtD collection scheme
encompassed the separation and collection of the
following streams: biowaste, paper and non – organic
(or dry) matter. According to the specific scheme
established, the different waste streams were
collected on different days per week with residents
and shop owners moving their bags of waste in front
of their buildings for collection. Commercial
enterprises were asked to do so every night in front of
their shops, whereas households followed a fixed
timetable (Table 3-1 & Table 3-2).
-

-

Figure 3-2 Logo of the Torrelles de
Llobregat Municipality
(Source:
http://www.bibliotecaspublicas.es/torrell
espf/seccont_11528.htm)

Biodegradable waste was collected three times per week in biodegradable bags using
brown buckets of 25L. The buckets were provided by the municipality and the collection
of biowaste came with no additional charge. During the summer season, a fourth
collection was operated.
Paper and card were collected once a week with no additional charge.
Glass materials’ collection was done through a bring system, using igloos, at no extra
charge.
The refuse and packaging materials were collected in special standardized bags
provided by the Council of Torrelles de Llobregat. The charge for these special sacks was
part of the waste charge paid by residents and their distribution was done through local
retailers.

Other waste fractions collected were the following:
Nappies, in specific opaque white bags
Garden waste (large branches) could be transferred to the civic amenity site or to the
composting plant
Other garden waste were collected in special sacks and left for collection at the same
day as kitchen waste (Coll Gelabert, 2003).
Table 3-1 Technical details of the scheme

Basic Features - Collection

Door to door

Road containers (bells)
Green point

Type of waste collected

Frequency of collection (times
per week)

Biowaste

3

Paper and card

1

Non-organic

2

3

Glass (3 m )

2 times per month

Furniture, toxic waste, emergencies
(Source: Coll Gelabert, 2003)
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Table 3-2 Weekly plan

Day of the
week
Waste type

Monday

Tuesday

Wednesday

Thusday

Friday

-

Biowaste

Non-organic

Biowaste

Paper

Saturday
Nonorganic

Sunday

Biowaste

(Source: Coll Gelabert, 2003)

The following figures 3-3 to 3-10 depict the relevant equipment used for the implementation
of waste separate collection scheme in Torrelles de Llobregat, as well as in other Catalan
municipalities (source: www.portaporta.cat).

Figure 3-3 Emergency area

Figure 3-4 Compostable bags (EN 13432) for the separate selection of organic waste

Figure 3-5 Open box truck for the separate collection of organic matter
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Figure 3-6 Open box truck for the separate collection of organic matter – detailed view

Figure 3-7 Transfer of organic matter to the composting plant

Figure 3-8 Providing the necessary equipment to facilitate maximum participation in the “door to door”
collection scheme

Figure 3-9 Waste disposal area at Torrelles de Llobregat

9
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Figure 3-10 Bags used for the disposal of waste in the area of Torrelles de Llobregat

(d)

Financial details

Until 2002, the charges related to waste was a flat annual fee, for every householder. For the
case of shop owners, the charge was dependent on the type of commercial activity.
However, this system was considered as unfair because the citizens or enterprises producing
small quantities of waste were, in fact, subsidizing producers of larger volumes of waste. In
order to tackle with this problem, Torrelles de Llobregat was the first municipality in Spain to
create a “pay-as-you-throw” tax for the MSW. The innovative, waste charging system was
released in the course of the Fiscal Ordinance Regulating the Tax for Collection of Municipal
Wastes and was based on a pay-per-sack system. Additional elements were based upon
subscription systems regarding specific containers (OECD, 2006).
The available financial details for the scheme under examination are the following:
The municipality of the town covered only the collection costs. This point is of great
importance to be made, since the private costs of the total scheme incorporate the
treatment costs of the collected waste. To the extent that the system includes waste
reduction, then any cost savings will relate partly to the savings on treatment.
Before the implementation of the scheme, the costs were of the order €70 per
household. These costs, after the introduction of the system were increased to €88
per household. Regarding treatment, there was a reduction in residual waste
treatment / disposal equivalent to approximately 485kg per household. If the disposal
of residual waste was through landfilling, costs in Catalonia may be of the order €40
per tonne. If disposal was through one of the EcoParcs in Catalonia, the resource cost
might be in excess of €80 per tonne.
Due to the increased source separation of biowaste of approximately 94kg per
residence, there was an increase in the demand for composting. By assuming that the
composting was taking place at an in-vessel composter, the cost might be of the order
€55 per tonne.
Moreover, some of the costs of the implemented scheme were externalised to others
through ‘waste tourism’. It was estimated that 10% of waste moved across boundaries
through this effect. Arguably, this merely shifts the costs onto others (OECD, 2006).
The following tables include data regarding charges made for commercial waste collection as
well as per households (Table 3-3 – Table 3-5).
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Table 3-3 Fixed charge for commercial enterprises in Torrelles de Llobregat

Type of Enterprise
Restaurants, supermarkets, petrol stations, hostels, bed and breakfasts,
warehouses (except those included in the category below) and other similar
entities
Food shops, fish shops, butchers, hardware stores, locksmiths, carpenters,
tobacconists, kiosks, bars, financial enterprises etc
Garages, shoe shops, gift shops, pharmacies, haberdashery stores, clothes
stores, bakers, distribution offices, professional activities, general commerce
Industrial and other similar premises

Fixed Fee
150 €

85€
60€
300€

(Source: OECD, 2006)

Table 3-4 Charges for commercial waste collection in Torrelles de Llobregat

Container size (litres)
90
240
660
90
240
660

Collections per week
4
4
4
2
2
2

Charge (per year) (€)
75.00
150.00
225.00
37.00
75.00
112.50

(Source: OECD, 2006)

Table 3-5 Charge in per household costs

€ per household, € per household,
disposal to landfill
disposal to Ecoparc
70.00
70.00
88.00
88.00
-19.39
-38.80
5.14
5.14
7.00
7.00
11.58
9.00

Collection before scheme introduction
Collection after scheme introduction
Reduced disposal costs per household
Increased composting cost per household
Externalised through waste tourism
Net Change in cost per household

(Source: OECD, 2006)

Further data regarding costs which are included in the operation of the scheme refer to
prices of different types of sacks used for waste collection. Therefore, the sacks for residual
waste cost 0.60€ for each 40-L bag, 1.50€ for each 100-L bag, 0.40€ per 50-L biodegradable
sack for the collection of garden waste (OECD, 2006).
(e)

Reasons for scheme success

-

The implementation of specific legislation on selective collection of biowaste and tax
on landfilling was critical for developing biowaste recycling and thus achieving the
targets of Landfill Directive
Satisfying levels of function and quality separation of the DtD collection system were
accomplished through voluntary participation.
Fair tax payment system was operated by linking the actual payment to the quantity
as well as the type of waste generated.

-
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-

-

The quantity of collected waste was reduced by 38% and the separate collection was
increased from 33% to 89%, including bulky waste and CA waste quantities or from
17% to 51% including only the waste fractions of organic materials, paper and glass.
However, despite the local involvement and the high cooperation in designing the
PAYT system, the Council of Torrelles de LLobregat informed that there was no
consensus between the local political forces, and this fact led to the inhabitants
reluctance in using the standardized bags (Coll Gelabert, 2003; Puig Ventosa, 2002;
OECD, 2006; Francesc Giró i Fontanals, 2008).
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3.2 Argentona (SPAIN)

Study area profile
(a)

Study area description

Argentona is a town situated a few kilometres to the north of
Barcelona. It has 11,776 inhabitants and spreads over an area of
25.4 km2. Argentona launched a collection scheme for sorted
organic waste in 2005; the town already had a well-established
collection scheme for other recyclable materials (Mattiussi
Ecologia SpA, 2007).

Study area: Argentona
Comarca: Maresme
Province: Barcelona
Community: Catalonia
Country: Spain
Population: 11,776 inhab (2011 data)
2
Pop. Density: 463.60 inh/km
No. households: 3,280 (2001 data)
Total surface: 2,540 hectares (25.4
km²)
Climate: Mediterranean climate
(Köppen climate classification: Csa)

Figure 3-12 Logo of Argentona Municipality

(b) Aims of the scheme
-

Waste prevention
Re-use and recycling so as to reduce the waste for disposal
Separate collection of biowaste to comply with the current
waste policy
Encourage citizen participation to achieve high levels of
selective collection of waste
Implement a fair tax payment system

(c) Scheme description and technical details
Argentona had already a well-established, door-to-door waste
collection system operating for organic waste (since 2005) and
other recyclables (running earlier than 2005) (Mattiussi Ecologia
SpA, 2007).
In 2009, a pilot scheme was launched involving the
implementation and operation of the first waste generation
payment system of the area. The pilot scheme started in October
2009 and the actual scheme was launched in January 2010 as a
pioneering action in Catalonia. The fair tax system aimed to treat
people fairly and reasonably: it did not include the collection of
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(a)

(b)
Figure 3-11 Maps of Argentona
region

More information available at:
IDESCAT (2011) ‘Argentona’:
http://www.idescat.cat/emex/?id=08
0095&lang=en;
http://en.wikipedia.org/wiki/Argento
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Deliverable 1-3: Report on the evaluation of success stories on applied ISWM systems for MSW
ISWM-TINOS LIFE 10/ENV/GR/000610

nappies and incontinence pads in the rubbish fraction in order not to charge families with
small children or the elderly; instead, these items were collected on a daily basis in a
separate bag as part of the door-to-door system. Argentona Council chose Minimax 25L bins.
These containers were considered the best, for their size and the lid-locking feature (Figure
3-13). The type of vehicles used for waste collection is illustrated in Figure 3-14. The
information campaign for the new sorted-waste scheme was launched in March and ended
in June, when the new collection service began. The organic waste was collected in paper
bags or bags made of other biodegradable materials. The bags were then placed inside the 7
and 25 L bins. The 25L bins were put outside the house three times a week (in accordance
with a timetable) for kerbside collection.

Figure 3-13 Containers chosen for waste
disposal in households in Argentona

Figure 3-14 Vehicles used for waste collection in Argentona
(Source: www.portaporta.cat; Francesc Giró i Fontanals, 2008)

Argentona’s sorting-waste kerbside collection scheme developed significantly over time, as
shown on the chart below. It is worthy to mention that the percentage of the collected
recycled and recyclable material has considerably increased over time since the new
program took place. Organic waste collection enables a reduction by at least 25% of the total
residual waste collected and a higher reduction of its weight.
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Figure 3-15 Schematic diagram of evolution over time for the kerbside collection scheme

Figure 3-16 Vehicle used for door-to-door waste collection
(source: http://www.portaaporta.cat/ca/introduccio.php#quins)

The waste management scheme was supported by the following actions:
Information Stage (October 2008 to December 2009)
An information campaign was organised by means of a citizen support centre which
operated on a permanent basis and additional mobile points across the city where
consultative assistance was provided to residents and business owners who participated in
the pilot scheme. Dissemination material (leaflets, banners and posters) as well as free
rubbish bags were prepared as additional activities. At the same time, eight (8) citizen
information sessions took place during this period up until November 2009 in order to
answer questions and consider potential improvements for the implementation of the
scheme. The monitoring of the progress and the level of participation in the fair tax payment
system of waste generation was performed by an active follow-up process. Throughout the
implementation of the project, informative brochures were handed out in schools in order
to promote the message of waste prevention, workshops were held at Recycling festivals
advising on how to fold packaging properly, an exhibition was carried out and an information
site on the internet (blog) was created to communicate all the actions of the Fair Tax project
and encourage participation.
Pilot scheme stage of the implementation of the fair tax system (October 2009 to December
2009)
In order to implement the waste generation payment system, the Town Council distributed
specific type of bags, free of charge, for the residents to collect the refuse fraction and the
packaging materials’ (plastic, TetraBriks etc.) fraction separately. Therefore, the
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implementation of the pilot scheme came with no cost for the taxpayer. As far as the
remaining waste fractions are concerned, the following practices were employed:
-

-

Glass materials: street containers for selective collection
Organic fraction: using biodegradable bag or no bag. The bags are then placed inside
the 7 and 25 L bins. The 25 L bin is placed outside the residence three (3) times per
week for kerbside collection. For this reason, a fixed timeschedule has been
approved.
Paper fraction & Nappies and incontinence pads (for children and elderly people
respectively) were also processed through door-to-door collection system.

For the first few months all rubbish was collected, whether in the special bags of the waste
generation payment system or in the wrong bags. However, citizens who had mistakenly
thrown out rubbish in unsuitable bags received a home visit from an environmental
consultant to inform them of the new collection system. Failing that, the said citizens were
required to pay a visit to the information office (with extended afternoon opening hours for
citizen assistance). Three (3) months after the start of the pilot scheme, rubbish thrown out
in the wrong bags was not collected for the first 24 hours and the responsible home was
informed once again. One of the aspects to improve upon is the system for distributing the
special bags of the service since at the moment they can only be obtained from municipal
facilities.
(d) Financial details
Stage for the definitive implementation of the waste generation payment system (January
2010)
In 2009, the tax required for waste collection services was €151 per household. It was
estimated that with the implementation of the new system, the following year it would drop
to €95 since the treatment service of the rubbish and packaging materials was discounted.
Residences and businesses will pay taxes for the rubbish fraction and packaging fraction of
the waste that they generate by being charged for the special bags. Regarding to the cost of
the bags, it depends on their capacity and will range from €0.35 to €1 for packaging sacks
and from €0.65 to €2.50 for rubbish sacks, based on whether they are for households or
commercial enterprises. Other aspects that have been addressed are changes to bylaws, the
security in emergency areas and the hearing of appeals and complaints by citizens. During
the period meetings have been held with the main associations, such as the Shopkeepers’
Union, in order to promote and encourage their waste reduction initiatives, e.g.
shopkeepers in the area will change packaging and will distribute both biodegradable bags
for the selective collection of the organic fraction and reusable shopping baskets.
(e) Reasons for scheme success
The action described above is original and exemplary for a variety of reasons:
- The waste generation payment system is the first to be implemented in a Catalan town.
European studies and previous actions in the town indicate that substantial waste
reduction will be achieved through the application of this fair tax system. The town of
Argentona has been a pioneer in several aspects: thanks to its implementation of the
door-to-door collection system, waste generation has been reduced by 16%; a rubbish
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-

-

-

-

recycling rate of 52.7% has been obtained; and an organic fraction purity percentage of
97.8% has been achieved, one of the highest in Catalonia.
The fair tax system aims to treat people fairly and reasonably: it does not include the
collection of nappies and incontinence pads in the rubbish fraction in order not to charge
families with small children or the elderly; instead, these items are collected daily in a
separate bag as part of the door-to-door system.
It is aimed at encouraging citizen participation: 8 open meetings have been held (one of
which coincided with the European Waste Prevention Week) to motivate and inform
citizens or business owners directly; an active follow-up process has been carried out of
those who have attended the information sessions with the purpose of gathering
proposals for improving the system; information stands have been set up throughout the
town to distribute information and special bags; home visits have been made to inform
taxpayers directly and clear up doubts; citizen assistance office hours have been
extended; and an Internet blog has been set up with information and activities on the fair
tax, enabling citizens to participate freely in the issue.
The initial data from the fair tax pilot scheme indicates that it will be an effective system
in respect of changing the consumption and shopping habits of families and business
owners while making them responsible for their own waste production and reduction,
since the amount of waste generated by taxpayers has a direct proportional effect on the
cost of the service, i.e. use and consumption are directly linked to costs, as occurs with
telephone, water or gas bills.
An economic incentive is provided for the retail outlets, business and families that make
the greatest effort to reduce waste, reuse items and separate waste properly. This
measure will make people aware of their own waste generation and of the economic
repercussions of contributing to preserving the environment, as well as enabling them to
discover waste prevention measures that are easy to implement (responsible shopping,
responsible consumption, etc.) (EWWR, 2009).
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3.3 Calvia, Mallorca (SPAIN)

Study area profile

(a) Study area description
Calvia Municipality is located on Mallorca Island which is part of
the Spanish autonomous community of the Balearic Islands. It is
located in the southwestern part of the island of Majorca,
between the Sierra de Tramontana and the Sierra de Na
Burguesa. The municipal seat is the town of Vila Calvia. It has a
population of 51,774 inhabitants and covers an area of 145.02
km2.
(b) Aims of the scheme
The project started in July 1998 and ended in 2007. The
Ajuntament de Calvià (Calvià Town Council) through its strategic
plan, Calvià Local Agenda 21, headed by Calvià 2000, promoted
the project along with the municipality's business and hotel
associations and the collaboration of local people. The project
aimed to incorporate all the municipality's hotels and businesses
and its 17 towns and villages. Initially, 62% of Calvià's hotel
capacity and 90% of its businesses took part in the project; by
2003, all the municipality's towns and villages had been involved.

Study area: Calvia
Comarca: Sierra de Tramontana
Province: Balearic Islands
Community: Balearic Islands
Country: Spain
Population: 51,774 inhab (2011
data)
2
Pop. Density: 357.01 inh/km
No. households: 2
Total surface: 145.02 km
Climate: Mediterranean climate
(Köppen climate classification:
Csa)

(c) Scheme description and technical details
Initiative 34 of Local Agenda 21 proposed implementing a
Separate Waste Collection Plan which differentiated between the
various waste producers (residents, businessmen and hotels) and
put forward a specific model to be followed in each case. The
Initiative marked a significant qualitative step forward in waste
collection systems and ensured the involvement of all
participants, in line with the Agenda's philosophy.
In residential areas, local residents can now deposit waste in
containers located within 100 metres of their houses. Local
businesses use the 'personalised' service at previously agreed
upon times and collection points. Finally, many hotels in the area
have bought cardboard compactors and waste is collected from
each establishment.
Various voluntary agreements, effective until 2003, have been
signed with businessmen and hoteliers. These agreements are
founded on the following key points:
integrating waste from the tourism sector through separate
waste collection.
providing the investment necessary to collect different
materials.
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Figure 3-17 Map indicating Calvia
Municipality on Mallorca Island
(source:
http://www.maplandia.com/spain/isla
s-baleares/baleares/calvia/)

More information available at:

http://unpan1.un.org/intradoc
/groups/public/documents/un/
unpan002855.pdf
http://en.wikipedia.org/wiki/C
alvi%C3%A0
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-

guaranteeing the quantity and quality of the resources provided.
compensation by the Town Hall to project participants for investments made through
a 15% rebate of the annual waste collection rates.

In addition to this programme, a number of other initiatives have been developed to help
achieve the objectives of Initiative 34, namely the provision of basic infrastructure such as
the Deixalleria or Punto Limpio (Clean Zone) and encouraging families to produce their own
compost. The first initiative is aimed at collecting all types of waste, including hazardous
household waste, whereas the second represents a step forward in raising public awareness
about reducing waste and producing natural compost for their gardens.
Based on potential recovery, the total percent of material collected was as follows:
paper -31%, glass - 41%, packaging waste - 6% and organic matter - 11%. These figures
reflect a significant increase compared to previous years and confirm the degree of
acceptance of those involved in the project. This year has also seen the opening of the
Deixalleria, a waste collection facility where people can separate and deposit all types of
materials, ranging from municipal waste to hazardous household waste, including special
and bulky materials.
(d)

Financial details

Each of the hotels taking part in the project has invested a total € 8,400 in purchasing the
paper and card compactors described in the agreements. On the other hand, depending on
the type of establishment, between € 3.88 and 6.66 per hotel bed of revenue has been
saved, as hotels receive a 15% rebate off waste collection rates. There are also a number of
indirect costs arising from the system itself that affect both parties. These essentially derive
from prior internal waste collection and Calvià's separate waste collection system. Since the
start of the project, Calvià 2000 has invested a total of 1,658,793 €, or 15 € per inhabitant.
(e)

Reasons for scheme success

The key to the programme's success is the participation of Calvià's residents, visitors and
businesses, and their appreciation of the importance and benefits of selective waste
collection in safeguarding the environment. It is for this reason that Calvià 2000 has
launched a series of information campaigns encouraging the collaboration of all those
involved (Medcities/ISR (EWC), 2003).
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3.4 Other cases of Catalan Municipalities (SPAIN)

In the following paragraphs (3.4.1 – 3.4.4) additional interesting information will be given
regarding other Catalan regions, with the aim to highlight the similarities with the cases
mentioned until now and provide supplementary data about the strategic approach of MSW
management employed by the local authorities in Catalonia. The innovative designing and
operation of the systems have made Catalonia region a pioneer and a special case study
which is worth mentioning in this report.
Since the beginning of the ‘90s, the Catalan Department for the Environment and the
management organization Junta de Residus have applied a selective collection scheme,
entailing biowaste as well, in an effort to reduce the quantity of the generated waste which
are led to landfills or incineration plants. It is interesting to note that at the end of 2003,
almost 145 Catalan municipalities had already adopted and put in action, partially or totally,
the separate collection schemes for food waste that served approximately 1,700,000
residents. The outcomes were inconsistent and the level of success varied depending on the
specific region. The highest recycle rates achieved were found to be lying in the area of 6580%. The municipality of Tiana (Barcelona, Spain) implemented, for the first time in
Catalonia, in year 2000, and following Italian models, a door to door selective waste
collection system for organic matter and refuse. After that, other municipalities: Tona
(2000), Riudecanyes, Balenyà (2001), Calldetenes, Viladrau, Folgueroles, Taradell, Cervera,
Sant Guim de Freixenet, Guissona, Torà, (2002), Arenys de Munt, Llavaneres, Vilobí d’Onyar,
Vilassar de Mar and Torrelles de Llobregat (2003) have implemented door to door selective
waste collection systems with similar objectives. This was done considering EU directives
and Catalonian government objectives (Coll Gelabert, 2003; Francesc Giró i Fontanals, 2008;
ECN, 2010).
Principal aims of the Catalan schemes:
(i)

The door to door collection is expected to make easier the source separation and
separate collection. For this reason, the local administration provided 10 L and 25 L
biowaste bin to all households.

(ii) Low participation behaviours to be prevented by means of high monitoring and control
applied. This is attributed principally to the refuse container removal from the
streets.
(iii)

Additional and cleaner public space to be achieved.
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3.4.1 Tiana

Study area profile
(a)

Study area description

Tiana is a town located in the east of the Province of
Barcelona (Catalonia), in a distance of 15 km. It belongs to
northeastern Spain, adjacent to the Mediterranean Sea.

(b)

Aims of the scheme

See paragraph 3.4
(c)

Scheme description and technical details

The door to door selective waste collection scheme for organic
matter and refuse was firstly implemented in the Municipality of
Tiana, Catalonia. The scheme was launched on the 5th June, 2000,
following similar Italian systems and by taking into consideration
the EU Directives, as well as the objectives set up by the Catalan
Government. Biowaste and refuse collection are included,
whereas card and glass only for commercials. The following tables
(Table 3-6 & 3-7) present data regarding the frequency of waste
collection and the approved weekly time schedule for the area of
Tiana.

Study area: Tiana
Comarca: Maresme
Province: Catalonia
Community: Catalonia
Country: Spain
Population: 7,973 inhab (2011
data)
2
Pop. Density: 1004.1 inh/km
No. households: 1,955
Total surface: 794 hectares (7.94
2
km )
Climate: Mediterranean climate
(Köppen climate classification: Csa)

(a)

Table 3-6 Technical details of the scheme
Basic Features Collection

Door to door

Type of waste collected

Frequency of collection
(times per week)

Biowaste

3

Refuse

2

Card (only commercial)

2

(b)

Glass (only commercial)

1

Figure 3-18 Maps of Tiana
Municipality

3

Glass (3 m )
Road containers (bells)

2
3

Card and paper (3 m )

2

3

Emergency areas

Packaging (3 m )

2

More information available at:

Biowaste

3

http://tiana.cat/

Refuse

6

Green point

Furniture, toxic waste

Others

Clothes, batteries, drugs

http://en.wikipedia.org/wiki/Tian
a_(Catalonia)
http://www.idescat.cat/emex/?id
=082824&lang=en

(source: Coll Gelabert, 2003)
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Table 3-7 Weekly plan
Day of the
week
Waste type

Monday

Tuesday

Wednesday

Biowaste

Refuse

Biowaste

Thursday

Friday

Saturday

Biowaste

Refuse

Sunday

(source: Coll Gelabert, 2003)

(d)

Financial details

For the case of Tiana, the available fiscal data regarding the waste management scheme are
limited. The only available information is related to the overall waste collection system costs
which is 35 €/inhabitant per year, excluding treatment cost. Table 3-8 shows the targets
achieved due to the implementation of the scheme. It can be observed that the DtD scheme
gave rise to the percentages of waste recycling and composting of biowaste, while the
practices of lanfilling and incineration were reduced significantly from 94% to 34% (Coll
Gelabert, 2003).
Table 3-8 Achievements
Road containers, no biowaste collection (1999)

Door to door collection (2003)

Biowaste (kg/inhab./year)

Biowaste (kg/inhab./year)

0

(source: Coll Gelabert, 2003)

(e)

Reasons for scheme success

See paragraph 3.4.5
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3.4.2 Tona
(a)

Study area profile

Study area description

The municipality of Tona near Vic (Osona, a central Catalan shire) was
the first municipality to implement a door to door separate collection
system for biowaste, refuse and non-organic matter. Tona, and
eleven more municipalities, conform La Mancomunitat la Plana, a
local administration for integral local services management (waste
collection, separation plant, composting and other treatments,
education campaigns, street cleaning, etc.). After Tona experience,
more neighbouring municipalities implemented a door to door
separate collection: Balenyà, Calldetenes, Viladrau, Taradell and
Folgueroles; a total of 14.000 inhabitants.
(b)

Study area: Tona
Comarca: Osona
Province: Catalonia
Community: Catalonia
Country: Spain
Population: 8,119 inhab (2011 data)
2
Pop. Density: 492.06 inh/km
No. households: 2,050
Total surface: 1,650 hectares (16.5
2
km )
Climate: Oceanic climate (Köppen
climate classification: Cfb)

Aims of the scheme

See paragraph 3.4
(c)

Scheme description and technical details

The door to door collection includes biowaste, refuse and valuable
non-organic matter (paper + packaging in the same bag). The
following tables (Table 3-9 & 3-10) present data regarding the
frequency of waste collection and the approved weekly time
schedule for the area of Tona. Figure 3-20 depicts a facility for
community-scale composting at Tona.

(a)

Table 3-9 technical details of the scheme

(b)
Basic Features Collection

Door to door

Road containers (bells)
Emergency areas
Green point

Frequency of collection

Type of waste collected

(times per week)

Biowaste

3

Refuse

1

Non-organic

2

3

Glass (3 m )

2

Biowaste, Refuse, Non-

2 areas

Organic

Furniture, toxic waste
(source: Coll Gelabert, 2003)

Figure 3-19 Map indicating the
Municipality of Tona area
More information available at:
http://www.idescat.cat/emex/
?id=082830&lang=en
http://en.wikipedia.org/wiki/T
ona,_Spain
http://www.tona.cat

http://www.tona.cat
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Table 3-10 Weekly plan
Day of the
week
Waste type

Monday

Tuesday

Wednesday

Thursday

Friday

Non-organic

Biowaste

Refuse

Biowaste

Non-organic

Saturday

Sunday
Biowaste

(source: Coll Gelabert, 2003)

Figure 3-20 Community composting at Tona
(source: www.portaporta.cat)

(d)

Financial details

For the case of Tona, the available financial data regarding the waste management scheme
are limited. The only available information is related to the overall waste collection system
costs which are calculated at 29 €/inhabitant per year, excluding treatment cost. Moreover,
Table 3-11 summarizes the targets achieved as a result of the implementation of the
scheme. It can be observed that the DtD scheme gave rise to the percentages of waste
recycling and composting of biowaste from 24% to 67%, whereas the practices of lanfilling
and incineration were reduced significantly from 76% to 33% (Coll Gelabert, 2003).
Table 3-11 Achievements
Road containers, no biowaste collection (1999)

Door to door collection (2003)

Biowaste (kg/inhab./year)

Biowaste (kg/inhab./year)

0

(source: Coll Gelabert, 2003)

(e)

Reasons for scheme success

See paragraph 3.4.5
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3.4.3 Riudecanyes

Study area profile
(a)

Study area description

Riudecanyes is a little town (750 inhabitants all year and 1.500 in
summer) near Tarragona in a south Catalan shire (El Baix Camp).
It has 303 households and it spreads over an area of 17.10 km2.

(b)

Aims of the scheme

See paragraph 3.4

(c)

Scheme description and technical details

The scheme was launched on 23rd October, 2000. In this case,
the door to door collection systems started with an intense
citizens’ participation process. The door to door collection
includes biowaste, refuse, paper and packaging. The following
tables (Table 3-12 & 3-13) present data regarding the frequency
of waste collection and the approved weekly timeschedule for
the area of Riudecanyes.

Study area: Riudecanyes
Comarca: Baix Camp
Province: Tarragona
Community: Catalonia
Country: Spain
Population: 1,154 inhab (2011
data)
2
Pop. Density: 67.49 inh/km
No. households: 303
Total surface: 1,710 hectares
2
(17.10 km )
Climate: Mediterranean climate
(Köppen climate classification:
Csa)

(a)

Table 3-12 Technical details of the scheme
Basic Features Collection

Door to door

Road containers (bells)
Emergency areas

Type of waste collected

Frequency of collection
(times per week)

Biowaste

3

Refuse

1

Paper and card

1

Packaging

1

3

2

Glass (3 m )
Biowaste, Refuse, Non-

2 areas

Organic
(source: Coll Gelabert, 2003)

(b)
Figure 3-21 Maps indicating the
area of Riudecanyes, in
Catalonia, Spain
More information available at:
http://www.idescat.cat/emex/?id
=431270&lang=en
http://maps.google.com/
http://ca.wikipedia.org/wiki/Baix
_Camp
http://ca.wikipedia.org/wiki/Riud
ecanyes
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Table 3-13 Weekly plan
Day of the
week
Waste type

Monday
Biowaste

Tuesday

Wednesday

Paper

Biowaste

Thusday

Packaging

Friday
Biowaste

Saturday

Sunday

Refuse

(source: Coll Gelabert, 2003)

(d)

Financial details

No available cost data.
However, Table 3-14 summarizes the targets achieved as a result of the implementation of
the scheme. It can be observed that the DtD scheme gave a significant rise to the
percentages of waste recycling and composting of biowaste from 8% to 25%, whereas the
options of lanfilling and incineration were reduced at a high rate from 92% to 25% (Coll
Gelabert, 2003)

Table 3-14 Achievements
Road containers, no biowaste collection (1999)

Biowaste (kg/inhab./year)

Door to door collection (2003)

0

Biowaste (kg/inhab./year)

(source: Coll Gelabert, 2003)

(e)

Reasons for scheme success

See paragraph 3.4.5

26

160

Deliverable 1-3: Report on the evaluation of success stories on applied ISWM systems for MSW
ISWM-TINOS LIFE 10/ENV/GR/000610

3.4.4 Villasar de Mar

Study area profile
(a)

Study area description

Vilassar de Mar is a coastal municipality (18,000 inhabitants all
year, but more than 25,000 in summer and weekends) near
Mataró (El Maresme). It was the first city in Catalonia hosting
over 15,000 inhabitants, with high density buildings to
implement door to door collection system (November, 2003).
There is no available data on annual basis, but the results
showed, but the results showed a separate collection rate near
70%.

(b)

Study area: Villasar de Mar
Comarca: Maresme
Province: Barcelona
Community: Catalonia
Country: Spain
Population: 19,840 inhab (2011 data)
2
Pop. Density: 4,800 inh/km
No. households: 6,160 (2001 data)
2
Total surface: 401hectares (4.01 km )
Climate: Mediterranean climate
(Köppen climate classification: Csa)

Aims of the scheme

See paragraph 3.4

(c)

Scheme description and technical details

The door to door collection includes biowaste, paper and non –
organic (or dry) matter. The following tables (Table 3-15 & 3-16)
present data regarding the frequency of waste collection and the
approved weekly timeschedule for the area of Villasar de Mar.

(a)

Table 3-15 Technical details of the scheme
Basic Features -

Type of waste

Frequency of collection

Collection

collected

(times per week)

Biowaste

3

Paper and card

1

(b)

Refuse

1

Packaging

2

Glass

1

Figure 3-22 Maps indicating the
region of Villasar de Mar, in
Catalonia, Spain

Door to door

Road containers
(bells)
Emergency areas
Green point

None
More information available at:
Refuse, biowaste

Some areas

Furniture, toxic waste, emergencies
(source: Coll Gelabert, 2003)

http://www.idescat.cat/emex/?i
d=082191&lang=en#h3e0fff
http://en.wikipedia.org/wiki/Vila
ssar_de_Mar
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Table 3-16 Weekly plan
Day of the
week
Waste type

Monday

Tuesday

Wednesday

Packaging

Paper

Biowaste

Thusday

Packaging

Friday

Biowaste

Saturday
Refuse
&Glass

Sunday

Biowaste

(source: Coll Gelabert, 2003)

(d)

Financial details

No available data
(e)

Reasons for scheme success

See paragraph 3.4.5

3.4.5 Reasons for success of ISWM systems in Catalonia
Across the region of Catalonia, there are 906 municipalities hosting less than 25,000
inhabitants (96 % of total number of municipalities in Catalonia). They comprise a population
of 2.24 million inhabitants (34% of total inhabitants in Catalonia). Initially, 17 municipalities
created and applied door to door selective collection schemes. The main advantage of these
systems is their flexibility and the fact that they can be readily implemented in a lot of
municipalities with different population densities and population sizes. However, it is not
compulsory to operate exactly the same scheme to all the municipalities: the door to door
aims should be adapted to every municipality’s features.
According to the experience of Catalan solid waste management schemes, the following
general conclusions are worth mentioning (Francesc Giró i Fontanals, 2008):










The implementation of the legislation relevant to the separate collection of
biodegradable waste and to the Tax on landfilling has been crucial for developing
biowaste recycling.
Biowaste selective aggregation can be an easy and comfortable practice for citizens
when compostable bags and small ventilated buckets are utilised.
It is of great importance to encourage the idea of separate collection of biowaste
through an integrated system so as to optimize the operation of separation systems
and prevent the increasing of costs related to waste collection.
The continuous assessment and concentration of up-to-date data regarding
biowaste separate collection performance are essential tasks for the improvement
of the system.
Both the tax refund criteria and the treatment fees, linked to quality of biowaste,
have contributed towards attaining biowaste with low level of impurities.
The implementation of biowaste separate collection within Catalonia region assisted
in the fulfilment of the biodegradable reducing targets of the Landfill Directive.
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Separate collection of biowaste supported the considerable progress of the overall
separate collection percentages of recyclable materials, such as paper, glass,
packaging, etc. The ‘Door to Door collection’ scheme was confirmed to be the most
effective system regarding waste management.
According to experimental analyses, the produced quantities of compost from
separate collection of biowaste was found to contain a considerably lower load of
heavy metals than mixed MSW compost or residual waste.

Additional findings of the Catalan case studies’ investigation are:











EU landfill directive objective for 2016 had been achieved in 2003.
Significantly high separate waste collection rates in all Catalonia (65 to 80%) had
been accomplished.
Percentages between 300-400 grams per resident per day of biodegradable waste
were achieved and improper levels below 5%.
Highly relevant qualitative and quantitative results were obtained (10% reduction of
MW).
Door to door selective waste collection is a highly adjustable type of collection
scheme, since every municipal authority runs a different collection calendar based
on its own features (urban density, second residence, type of buildings etc.). An
additional advantage is that it can be put into practice in a relatively short period of
time.
Moreover, the container removal from the streets was proved to be a very positive
change because additional cleaning and public space was released. This approach
also encouraged very high levels of citizen’s contribution (greater than 80%).
Environmental education and raising awareness campaigns are key elements for
success.
It has been proved that ‘DtD’ separate collection has comparable financial costs to
container waste separate collection systems. This is based on the redistribution of
cost from refuse collection to biowaste collection. Furthermore, it may become
cheaper according to the fees imposed on for refuse treatment. Costs are estimated
at € 180,000 annually (Coll Gelabert, 2003).
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3.5 Verona (ITALY)
The information included in the present case study presents the
separate collection scheme of MSW in the city of Verona during
the year 2010 (http://www.amiavr.it/).

(a) Study area description
The municipality of Verona has 264,000 inhabitants. The
collection of MSW in 2010 reached 140,150 tonnes: 50% was
collected as separate material in specific bins or in specials
depots while 50% is collected as grey waste or residual material
in an unsorted way (generic bins and litters). According to the
reported figures, the specific generation of MSW was some 1.45
kg per person per day.

Study area profile
Study area: Verona
Region: Veneto
Province: Verona (VR)
No. Municipalities: 1
Country: Italy
Population: 265,410 inhab
(2008 data)
2
Pop. Density: 1,300 inh/km
No. households: 114,690
2
Total surface: 206.63 km
Climate: Mediterranean climate
(Köppen climate classification:
Csa)

(b) Aims of the scheme
The main objectives of the scheme are driven by the local policy
framework on waste management. Through the implementation
of the ISWM system, separate collection of biowaste is
promoted in order to improve recovery rates and divert waste
from the obsolete and problematic solution of landfilling.
(c)

Scheme description and technical details

(a)

With specific reference to the separate streams of material
these are shown in following table. The food waste collected in
2010 corresponded to 17,107 tonnes, or 24.4% of the total
waste generated (see Table 3-6).
The collection of the food waste in the city of Verona is carried
out through two different schemes:
a.

b.

the use of specific bins for the collection of organic
material situated in the streets and covering some
180,000 inhabitants (particularly in the city centre).
Figure 3-26 shows the different bins normally found in
streets, while Figure 3-27 shows the same bins situated in
the streets of the city center (small bins).
the use of kitchen caddies (see Figure 3-30) and starch or
paper bags to be placed on the kerbside two-three times
per week and covering some 84,000 inhabitants. This is
also called "door-by-door" collection system.
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(b)
Figure 3-23 Maps of Verona region

More information available at:
http://portale.comune.verona.it/nqc
ontent.cfm?a_id=1
http://en.wikipedia.org/wiki/Verona
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Table 3-17 Data for Separate Collection in Verona (year 2010)

Type of waste
Paper and cardboard
Glass
Multimaterial (plastic, tins…)
Other plastics
Wood
Tyres
Iron and metals
Televisions, fridges …
Clothes
Garden waste (organic)
Food waste
Furniture
Street ground
Other separate streams (oil,
medicines, ….)
Total separate material
Total unsorted material
Total MSW

Quantity of waste collected
(tonnes)
18,857
8,464
4,802
4,109
4,633
296
417
792
826
2,591
17,107
3,910
3,224

% fraction of total MSW
26.9
12.1
6.8
5.9
6.6
0.4
0.6
1.1
1.2
3.7
24.4
5.6
4.6

145

0.2

70,173
69,977
140,150

50
50
100

(source: http://www.amiavr.it/)

The geographical distribution of the collection points is shown in Figure 3-29. The first
method (dedicated bins) determined in 2010 the collection of 11,500 tonnes of material
while the second system allowed for the collection of 5,600 tonnes of material. The specific
collection for the two systems is therefore 64 and 66 kg per person per year for bins and
door-by-door collection, respectively, ore some 0.18 kg per person per day. These figures
emphasize that the collection of food waste is not extremely effective and only 50% of the
food waste potentially available is collected.

Figure 3-24 Bins in streets for separate collection: the small brown is for food waste, the orange one for plastic
and metals, the white one for paper and cardboard, the pale green for unsorted waste (the green bin for glass
collection is not shown here).
(source: http://www.amiavr.it/)
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Figure 3-25 Bins in city center streets for separate collection: the blue one for paper and cardboard, the orange
one for plastic and metals, the brown one is for food waste, the grey for unsorted waste, the green one for
generic glass while the small green one is specific for white glass
(source: http://www.amiavr.it/)

Food waste is then collected by means of specific trucks, called "trans-lift": these vehicles
operate the collection of food waste from 2,500 bins around the city. Any single "trans-lift"
can collect the food waste from 200 bins in a 7-hour turn with a crew formed by only one
operator. The vehicles used for this activity are the DAIMLER-CHRYSLER TRANSLIFT (5,700 kg
net capacity) and the IVECO 180E28N TRANSLIFT (7,000 kg net capacity). Both are diesel
vehicles. The collected material is then delivered to the final treatment plant (three different
options: Agrinord S.R.L., Fertitalia S.R.L. and Nimar, all located in Verona area).

Figure 3-26 AGRINORD, Composting plant in Verona area
(source: http://compost.venetoagricoltura.org/larga396.html)
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Figure 3-27 Distribution of the waste-collection points
(source: http://www.amiavr.it/)

Figure 3-28 Kitchen caddy for food waste collection with paper or starch bags
(source: http://www.amiavr.it/)
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Food waste from the kitchen caddy is collected by means of small green trucks and
compacted. The small trucks deliver food waste to the depot (waste transfer station): the
compacted material is then discharged into 30 tonnes containers (see Figure 3-24) which are
then used to make the food waste delivery more efficient. The final destination of the
treatment plants is the same as mentioned as above. These trucks are IVECO 65 NOVARINI
(1,540 kg net capacity) and use methane as fuel.

Figure 3-29 Depot and containers for food waste collection
(source: http://www.amiavr.it/)

(d)

Financial costs
No data available

(e)

Reasons for scheme success

The most significant findings revealed from this successful case study are the following:
-

The employment of source separation of household waste materials has been
proved to be the most essential step when implementing an ISWM system
High percentage of biowaste is collected from the households
High percentage of recycling is achieved (50%) taking into consideration the fact that
the area of study is a big city
High percentage of waste diversion is achieved
The separate collection of biowaste (food and kitchen waste) facilitates and
improves the recovery rates of the materials as well as the management of all the
solid waste streams.
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3.6 Flanders (BELGIUM)

Study area profile
(a) Study area description
According to data of 2008, Flanders region has a total
population of 6,162,000 inhabitants and spreads over an area of
13,599 km2 which is divided into 5 provinces and incorporates
308 municipalities. The population density is 434 inhabitants
per km2. Flanders is one of the most densely populated and
wealthiest areas within the European Union. The region
accounts for 60% of the national GDP and the leading sector of
its economy is the industrial. This fact, undoubtedly, has a
significant impact on the formation of consumption patterns
and, as a consequence, on the generation and composition of
waste (OVAM, 2004; Mercer Human Resource Consulting,
2005).

Study area: Flanders
Country: Belgium
No. Municipalities: 308
Population: 6,162,000 inhab
(2008 data)
2
Pop. Density: 434 inhab/km
No. households: 2
Total surface: 13,599 km
Climate: Maritime temperate
(Köppen climate classification:
Cfb)

(a)
Figure 3-31 The territory of Flanders comprises five provinces and 308 cities
and municipalities, which constitute the Flemish region
(source: Government of Flanders, 2011)

OVAM stands for Openbare Afvalstoffenmaatschappij voor het
Vlaams Gewest (Public Waste Agency of Flanders) and is
responsible for the waste management and the soil remediation
in the region of Flanders. OVAM is a public Flemish Institution,
established after the decree of July 2nd, 1981 covering waste
management and prevention (OVAM, 2011).

(b)
Figure 3-30 (a) Map of Flanders
region, (b) Logo of Public Waste
Agency of Flanders (OVAM)
(source: BBC, 2001; OVAM, 2004;
OVAM, 2011; RMI, 2011)

More information available at:

(b) Aims of the scheme

http://www.flanders.be/
The Government of Flanders created and circulated in 2007 the
‘Implementation Plan for Environmentally Responsible
Household Waste Management’, concerning the period of 20082015. This plan has as principal objectives the ‘responsible and
sustainable treatment and processing of virgin materials and
materials in general in the waste management chain’ (OVAM,
2008). The new plan was based on the previous ‘Municipal
Waste Management Plans’ of 2003-2007 and 1997-2001
(OVAM, 1997 & 2002). It gives emphasis on the enhancement of
the separate collection and recycling practices and promotes an
35
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integral waste management approach that focuses not only on the final disposal stages, but
starts from the initial generation stage of materials. In the designing of this plan, the
quantities of industrial waste, with similar characteristics as wastes generated in households,
are also taken into consideration. The implementation plan for ‘Environmentally Responsible
Household Waste Management’ deals with the planning of household waste prevention,
selective collection and recycling for the 2008-2015 period, and of final waste disposal until
2020 (OVAM, 2008).
(c) Scheme description and technical details
Through separate collection, household waste is re-introduced into the material cycle with
or without treatment. In this way, the quantities of waste going for incineration or landfilling
are minimized. Recyclable materials and bulky waste are selectively collected and sorted.
The target regarding selective collection was set up from 70% in 2005 to 75% in 2010 by
encouraging the participation of citizens and companies through the Sorted Collection
Stimulation Programme and other programmes under the Waste Implementation Plan for
SMEs. In more detail, an increase from 53 to 56% regarding the collection of Vegetable, Fruit
and Garden (VFG) waste was aimed between 2005 and 2010. Also, a rise of the collection of
metal waste (inclusive of the recovery of metal waste from incineration ashes) to 95% and
an increase of 40% for plastic and metal packaging and drink cartons (PMD) waste were
intended. The existing separate collection scheme is based on door-to-door (DtD) and bringin methods. The following figures (Figure 3-32) depict the various types of bins and
containers and a type of vehicle used for waste collection and Table 3-18 shows the
minimum fractions to collect and collection methods for household waste in the Flanders
area.

(a)

(b)

(c)
(d)
Figure 3-32 (a) Vehicle used for selective waste collection, (b) bring bank for waste, (c) bins for the collection of
PMD and paper – cardboard waste, (d) yard waste collection.
(source: OVAM, 2008)
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Table 3-18 Fractions of household waste and collection methods used in Flanders region

(1) Compostable bags only in existing collection projects and in city centres with a population density
2
exceeding 1000 residents per km .
(2) A lesser frequency is allowed when the objectives of the Interregional partnership agreement on the
prevention and management of packaging waste 30.05.1996 are achieved following the positive
evaluation of an innovative trial project (conform to the accreditation by Fost Plus).
(3) Following the positive evaluation of this collection method of bulky waste.
(source: OVAM, 2008)
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Since 2010, bulky waste collection occurred four times a year in place of twice a year (doorto-door). Additionally, bulky waste was also collected at the recycling yard. The
municipalities and the intermunicipal partnerships are responsible for the implementation of
the collection schemes. This responsibility entails the obligation to provide support and
guidelines to citizens. They set up regulations within the framework of the regional level.
From 1980, almost all municipalities cooperate in intermunicipal associations to establish
the infrastructure for waste collection and treatment capacity. Currently, there are 27
intermunicipal associations regarding waste, as shown in Figure 3-33. Generally, an
intermunicipal association has a population of 220,000 inhabitants (Parent et al. 2004;
Delatter, 2006 as cited in ETC/RWM, 2008).

Figure 3-33 Intermunicipal associations within Flemish area
(source: Wille, 2004)

As far as waste treatment practices are concerned, the generated quantities are processed
in a qualitative manner by recycling and composting the respective waste fractions. By doing
so, valuable materials are re-introduced into the material source chain and the volume of
waste which is left for final disposal is restrained to a minimum. Some of the waste fractions
require a special approach and their treatment involves specific actions. Indicatively, the
following material streams are mentioned:
- Building materials and flat glass: their treatment is included in the ‘Implementation Plan
for the Management of Environmentally Responsible Materials in the Construction sector
2007-2010’3.
- Plastic materials waste: Fost Plus is the responsible, private organization which optimizes
the marketing of the mixed fraction collected at recycling yards and of PMD packaging
waste, in Belgium.
- Container glass, paper and cardboard: the marketing of these waste fractions is
optimized via Fost Plus since it is the private organization which promotes, coordinates,
and finances their selective collection, sorting, and recycling.
- Compost: the organic waste fraction is being composted. Vlaco npo4 is the Flemish
compost organization which has a separate division on home composting. The public is
informed on home composting via the website: http://www.vlaco.be and through raising
3

The ‘Implementation Plan for the Management of Environmentally Responsible Materials in the Construction
sector 2007-2010’ is a regional plan, concerning Flanders area. More information available at:
http://scp.eionet.europa.eu/facts/factsheets_waste/2009_edition/factsheet?country=BE
4
VLACO is responsible for coordinating the implementation of systems to collect and manage kitchen and garden
waste, for monitoring the quality of compost and to promote sales (ETC/RWM, 2008).
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awareness, informative events. Moreover, volunteers, known as the ‘compost masters’
provide demonstrations and instructions to citizens about how to compost biowaste at
home. There are 3,000 active, voluntary Compost Masters in Flanders (ETC/RWM, 2008;
Vlaco npo, 2011; Fost Plus, 2011; OVAM, 2008). Several activities and facilities related to
waste management in Flanders are illustrated in Figures 3-34 – 3-36.

Figure 3-34 Logos of the private Flemish organizations, responsible for the collection and management of the
organic fraction and the recyclable materials’ fraction respectively
(source: Vlaco npo, 2011; Fost Plus, 2011)

st

nd

rd

Figure 3-35 (1 ) Digestion plant for VFG waste, (2 ) packing of produced compost, (3 ) collection of packaging
materials
(Source: Vlaco npo, 2010a; Fost Plus, 2011)

Figure 3-36 Brochures, flyers and posters distributed by Vlaco npo as informative material with the aim of
promoting composting
(source: Vlaco, npo, 2010b)
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The most important achievements of the waste management scheme are summarized as
follows:
Maximum annual generation of 560 kg of waste per capita, 75% of which required
separate collection.
Separate collection and recycling allowed for 2.4 million tons of recyclable materials to
be re-introduced into the material chain, annually.
300,000 tons of compost were produced and utilized as soil improver
Data regarding analysis per waste flow revealed that:
(1) The use of compost decreased the CO2 emissions: 426 g CO2/ton of green waste
and 343 g CO2/ton VFG waste.
(2) The separate collection and recycling of PMD packaging waste resulted in a decline
of CO2 emissions of 224 kg CO2 per tonne of packaging materials. This proves that,
in 2005, the emission of 15,537 tons of CO2 in Flanders area was avoided.
(3) The selective collection and recycling of paper and cardboard annually led to a
reduction in CO2 emissions of at least 1,823,850 tons of CO2.
(4) The composting or digestion of the organic fraction released energy in the form of
bio-gas. This gas was converted into electricity. In the coming years, more biogas is
expected to be produced. However, the exact quantity is difficult to be calculated
since it is a factor depending on the energy content of the waste itself.
Furthermore, the residual waste is treated either by incineration of by final disposal at a
landfill site. Every year, the Flemish waste incinerators produce 2 million GJ in heat energy.
This corresponds to 340,000 MWh of electricity, which will supply power for 140.000
households.

(d) Financial details
There is not much detailed information available on the total costs of the system. The
municipalities are responsible for the collection and treatment of household waste. It is the
residents that pay the major share of this expense, whereas the regional authorities provide
a smaller part.
The rising costs for local waste management are charged on to the citizens. It is estimated
that by applying the new waste management plan, the annual cost for each household will
rise from 222 euro in 2005 to 275 euro in 2015. It is estimated that the average price of the
garbage bag rose from 1.25 euro in 2005 to 1.50 euro in 2010 and will reach 1.60 euro by
2015. Similarly, the charges and cash payments associated with other waste fractions will
increase. The costs for waste removal are the major costs facing the resident; the costs are,
for the most part, being paid directly by the polluter; and finally, part of the costs is being
financed by means of a tax which is based on income.
Moreover, since 2007, the following environmental levy has been amended and employed:
The tariff concerning the final disposal of combustible waste on landfill sites is 75 euro/tone,
while the tariff for the incineration of waste is 7 euro/tonne.
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(e) Reasons for scheme success
-

-

Communication campaigns have played a leading role in achieving high recycling
rates.
Moreover, the sensibilisation of citizens and the attention for the environment
increased within the participatory municipalities
According to assessments performed by Vlaco npo, it was proved that it is important
to actively keep the awareness levels high. In case that informative campaigns are
reduced, the awareness falls and the quality of selectively collected waste
decreases.
Finally, another key measure has been the relatively high landfill tax that has been a
strong incentive for municipalities and waste organizations to recover and recycle
waste (ETC/RWM, 2008; Vlaco npo, 2011).
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3.7 Gibraltar (UK oversea territory)

Study area profile
(a) Study area description
The scheme is implemented within the administrative
boundaries of Gibraltar, a peninsula situated at the southern
side of mainland Spain and the eastern tip of the natural
passage between the Atlantic Ocean and the Mediterranean
Sea, known as the Strait of Gibraltar. It is a British territory,
covering an area of approximately 6.5 square kilometers (km2)
and has a population of 29,441 people, thus representing one of
the most densely populated areas on earth. The climate falls
into the ‘Subtropical-Mediterranean’ category, with mild winter
seasons and dry, warm summers. Table 3-19 depicts the average
climatic conditions of the region regarding temperature,
precipitation and hours of sunshine per month data. The highest
point is the famous Rock of Gibraltar, a mass consisting of Lower
Jurassic limestone, which reaches 426m and is surrounded by
narrow coastal lowland. The East Side hosts the settlements
of Sandy Bay and Catalan Bay, whereas the West Side
concentrates the vast majority of the population. The natural
and water resources are limited, the shoreline is 12 km long and
most of the urban area is built on land reclaimed from the sea
within the harbour. There are no administrative divisions in
Gibraltar. However, the region is divided into seven Major
Residential Areas, according to the Census data of 2001 (see
Table 3-20) (Environmental Agency Gibraltar, 2011; Statistics
Office, 2010; Government of Gibraltar, 2001; Wikipedia, 2012a).

Study area: Gibraltar
No. Major Residential areas: 7
Country: Gibraltar
Population: 29,441 inhab (2010
data)
2
Pop. Density: 4,529 inh/km
No. households: 9,700
2
Total surface: 6.5 km
Climate: Subtropical -Mediterranean
climate (Köppen climate
classification: Csa)

(a)

Gibraltar has its own elected government concerning defined
internal issues, including provision of municipal services,
education, health, trade and housing. United Kingdom is
responsible for matters of defense, foreign policy as well as
internal security and the selection of the Governor who
represents the Crown in Gibraltar.
The territory has a famous port of call for cruise liners, an
airport and a small road network (which is currently linked to
the Spanish network via a single access road that passes through
the airport runway). In terms of economy, Gibraltar cannot
support any agricultural or horticultural activities because of
land limitations. Furthermore, there are no production or
manufacturing industries and there is no commercial fishing.
During the last years, major construction works as well as a
tunnel connection to Spain have been put into action. Due to
intensive construction activities, there is an increased volume of
C&D waste. However, the specific waste stream is recovered
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(b)
Figure 3-37 Map and location of
Gibraltar
(source:
Wikipedia, 2012a; Wikipedia, 2012b)

Deliverable 1-3: Report on the evaluation of success stories on applied ISWM systems for MSW
ISWM-TINOS LIFE 10/ENV/GR/000610

and reused in high rates. Finally, Gibraltar concentrates ten (10) million visitors annually, the
great majority being day-travellers from Spain. This fact affects significantly the quantities of
generated waste throughout the year. Consequently, it is very important to sustain a
balance between the need for development and the conservation of the environment.
Within Gibraltar, a survey of waste arisings confirmed ten different categories, namely:
municipal waste, non-hazardous bulky waste, hazardous waste, construction and demolition
(C&D) waste, shipping waste, clinical waste, waste electrical and electronic equipment
(WEEE), end of life vehicles (ELVs), batteries and tyres. However, since the area of interest of
this report is MSW management, the description will be focused on data relevant only to the
specific waste steam (Environmental Agency Gibraltar, 2011).
Table 3-19 Average conditions - Gibraltar
Climate data for Gibraltar
Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Average high °C (°F)

16
(61)

17
(63)

18
(64)

20
(68)

23
(73)

25
(77)

28
(82)

29
(84)

26
(79)

23
(73)

19
(66)

17 21.8
(63) (71.2)

Daily mean °C (°F)

13
(55)

14
(57)

15
(59)

17
(63)

19
(66)

22
(72)

24
(75)

25
(77)

23
(73)

20
(68)

17
(63)

14 18.6
(57) (65.4)

Average low °C (°F)

10
(50)

11
(52)

12
(54)

13
(55)

15
(59)

18
(64)

20
(68)

21
(70)

19
(66)

17
(63)

14
(57)

11
15
(52) (59.1)

Precipitation mm
(inches)
Avg. rainy days

Year

152
98
106
59
25
4
1
3
23
55
114 127 767
(5.98) (3.86) (4.17) (2.32) (0.98) (0.16) (0.04) (0.12) (0.91) (2.17) (4.49) (5) (30.2)
10

7

10

6

4

1

0

1

2

5

7

10

63

Mean monthly sunshine
186.0 196.0 217.0 240.0 310.0 330.0 341.0 341.0 270.0 217.0 180.0 186.0 3,014
hours
(source: BBC Weather, 2012)

(b) Aims of the scheme
The Waste management Plan 2011 has been developed by the Environmental Agency on
behalf of the Government of Gibraltar in association with the Department of the
Environment and in accordance with the stated objectives of the EU Waste Framework
Directive. It was put into action in October 2011 and will be revised in August 2013. The
main purpose of the Waste Management Plan is to collect the necessary data of the various
types of waste and the existing treatment methods, including projections of waste streams
in the future so as to develop a framework to enable decisions to be taken for efficient and
sustainable waste management in the area of study. In the order of priority and
effectiveness, the key principles of waste management have been identified and are listed as
follows:
• Encouraging of source reduction of waste
• Recycling and re-use of valuable materials
• Promoting of treatment to decrease generated volumes of wastes - e.g. energy from waste
• Improvement of efficiency of waste management system and reducing its carbon footprint
and
• Careful consideration of location for final disposal of residues.
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(c) Scheme description
Since Gibraltar has no manufacturing or other heavy
industries, the majority of waste stems from households
and commercial establishments. Regarding the frequency of
municipal waste collection, waste is collected six days per
week by Gibraltar Industrial Cleaners Ltd, a company which
is the appointed contractor by the Government of Gibraltar.
In addition, the collection of municipal waste generated
from the Ministry of Defense facilities and its housing
premises is daily (Environmental Agency Gibraltar, 2011).
During 2010, the estimated bulk of municipal waste5,6
produced in the territory reached 18,111 tonnes based on
the population of 29,441. This estimation equals to
approximately 616 kg of municipal waste per capita per
year, a volume which is higher than that within a developed
European country7.

Table 3-20 Gibraltar Subdivisions
Major Residential areas
1.

East Side

2.

North District

3.

Reclamation
Areas

4.

Sandpits Area

5.

South District

6.

Town Area

7.

Upper Town

(source: Government of Gibraltar, 2001)

The waste management strategy in Gibraltar has been focused on the local handling and
management of waste. Historically, this was accomplished through operating a MSW
incineration unit. However, following the closure of the facility in 2000, an alternative waste
treatment
and
disposal
practice
had
to
be
implemented.
Currently, all the quantities of Gibraltar’s municipal waste are collected and transported to a
temporary transfer station at Europa Advance Road from where they are taken to the
Complejo Medioambiental, Sur de Europa, of the Mancommunidad de Municipios of el
Campo de Gibraltar, Paraje Majadal de Bustos, Los Barrios, Cadiz, Spain. In 2003, in the
aforementioned site, a new environmental park started operating which employs a group of
units for manual and automated separation and sorting processes to recover paper, plastics
and metals from the incoming waste stream. The organic fraction is being composted in a
covered shed to provide a commercial, compost product. The residual waste is transferred
by separate conveyor to a baling plant, before being disposed of to a newly developed
landfill adjacent to the facility (Department of the Environment, 2011; Arcgisa S.A., 2011).
Advanced selective collection schemes have been launched for the collection and
subsequent recycling of glass, cans, waste from electrical and electronic equipment (WEEE)
and batteries. Numerous other types of waste are also sorted in order to be recycled. Wood
and metal materials, mainly generated from commercial businesses, are selectively collected
and transported to the site of the previous Timber Incinerator, at Michael Dobinson Way.
Moreover, an additional Civic Amenity Site, located in Buena Vista, is operating by staff from
Gibraltar Community Projects. At these premises, citizens are able to dispose of their bulky
timber objects, white goods, electrical and electronic products, mattresses and scrap metal
materials. These materials are then processed or recycled at the appropriate dismantling
units (Department of the Environment, 2011).
5

Non-hazardous bulky waste are not included
These quantities include all types of waste produced by visitors and packaging waste generated into
the study area.
7
The average quantity of waste generated in 2008 was 524kg per capita in EU-27 (Eurostat, 2010).
6
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Specifically, the recycling-related scheme for glass and cans was launched during 2008. For
this reason, selective collection bins have been placed throughout Gibraltar region, on 42
differently points. Relevant available data, up to February 2011, revealed that a total of
243,810 kg of glass and 34,850 kgs of cans have been diverted from landfilling and
separately collected for recycling. These volumes were transferred to Recuperadora
Andaluza de Vidrio and Hermanos Padilla SL Seville, Spain, according to the standards set by
the Shipment of Waste Regulations. Furthermore, the selective collection of used batteries
started in late 1997 and the network was extended in 2010. Presently, there are 23
collection points for waste batteries. Likewise, available records, up to February 2011,
confirm that a total of 149,630 kg of used batteries have been collected for recycling. These
quantities were exported under the Shipment of Waste agreement to Reciclec SA, Seville,
Spain for recycling. Figure 3-38 depicts the recycling points which have been strategically
chosen across Gibraltar area, while Figures 3-39 & Figure 3-40 depict the different types of
bins utilized for the separate collection of glass and cans’ waste fractions.

Figure 3-38 Available types of bins, used for the collection of glass materials and cans.

Figure 3-39 Yellow coded bins – Cans (all types)
(source: Department of the Environment, 2011)
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Figure 3-40 Green coded bins – Glass only
(source: Department of the Environment, 2011)

Furthermore, Master Service is the licensed contractor appointed by the Government of
Gibraltar for the collection of glass and cans for recycling. The specific company is contracted
to provide cleaning services as stated in a programmed schedule of works. Their
responsibilities include: the cleansing of public places, highways, streets, roads, upper Rock,
beaches and other specific areas, removal of accumulations including bulky items. They are
also responsible for carrying out the servicing of refuse containers, litterbins and bin holding
areas, parks, playgrounds, and public toilets, the minor maintenance of street furniture and
re-sanding of roads and pavements in the newly beautified areas within the city centre
(Department of the Environment, 2011). Figure 3-41 depicts the aerial view of Sur de Europa
site which hosts the recovery and composting facilities for light packaging and packaging
waste, the animal crematory and the environmental education classroom.

Figure 3-41 Sur de Europa (“Southern Europe”), waste processing plant and landfill site, at Los Barrios, Spain
(source: http://www.arcgisa.com/Complejo_medioambiental.aspx)

Taking into consideration that the opportunities for the re-use of wastes or residues from
treatment processes within Gibraltar are restricted, the Government’s strategy aims to
minimise as much as possible the volume of residual wastes by treatment, re-using and
recycling of specific waste streams and, consequently, the volumes of residual waste
requiring long-term disposal to Spain. The Government’s strategy entails the designing of an
waste-to-energy plant. Due to the relatively small quantities of refuse and other waste
generated locally, the feasibility of such a project evolves around specified minimum
quantities being available and it is for this reason that waste specific recycling programs
have been promoted, with this at present being restricted to cans and glass items. Additional
waste materials such as paper and cardboard are currently receiving low rates of recycling.
The high calorific value of paper, cardboard and plastic are considered essential and vital to
maintain the energy from waste plant operating under optimum conditions. Figure 3-42
portrays the closed loop system that is designed to be launched between the Sewage
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Treatment Plant and the Energy from Waste Plant. Chart 3-1 represents a flow chart which
summarizes all the practices of waste management employed within Gibraltar.

Figure 3-42 Sewage treatment and energy from waste

Figure 3-43 General overview of waste management practices in Gibraltar
(source: Environmental Agency of Gibraltar, 2011)

Government awareness campaigns are organised to regularly inform the public of the
important need to reduce the use of resources, reuse as much as possible prior to disposal
and the necessity for the community to make use of the recycling facilities available.
Information on local waste management is included in the Department of the Environment
literature as well as on the Government website. The Government is also supporting a highlevel media awareness campaign focused on the increase of public knowledge on local waste
management options and the promotion of the key principles of its waste management
strategy. Examples of dissemination material which is distributed through raising awareness
campaigns are included in Figure 3-43 (source: Department of the Environment, 2011).

Figure 3-44 Dissemination material
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Furthermore, Table 3-21 concentrates data regarding municipal waste collected during the
years 2000 – 2010.
Table 3-21 Municipal Waste in Gibraltar in tonnes for the period: 2000 to 2010

(source: Environmental Agency of Gibraltar, 2011)

(d) Financial details
The available information does not include analysis of the waste management expenses by
defining the different stages of waste processing (collection, segregation, treatment, final
disposal), a total cost is provided which incorporates all of the abovementioned stages. The
reason for this is that there are very few companies in Gibraltar that deal with waste
management. By revealing such detail, commercially sensitive data of the companies would
be revealed. MSW management costs are paid out of consolidated funds concentrated by
municipal rates and tax. The current cost of treatment (which includes collection,
transportation, separation, treatment and final waste disposal) per tonne of MSW is £73.55.
Furthermore, concerning the respective costs of recyclable materials, glass and cans are
collected from the recycling points and transferred to Recuperadora Andaluza de Vidrio,
Sevilla, Spain. The cost of the service involving personnel and administrative costs, local
collection, sorting, transportation to recycling facility in Seville, Spain, treatment and re-use
and recycling is calculated £24 per tonne of glass and £87 per tonne of cans.
(e) Reasons for scheme success
The principal target of Gibraltar’s waste management plan is falling in line with both the ‘self
sufficiency’ and ‘proximity’ principles, in other words, to become as self-sufficient as
possible in terms of waste collection, treatment and disposal within the smallest
geographical area possible. Appreciating how difficult this is to achieve, bearing in mind the
unique geographical features of the region, the approach still points toward optimising
waste treatment and reducing the reliance on co-operation with Spain for the disposal of
residual waste. The collection scheme of Gibraltar, as designed in the new waste
management plan is considered successful because it encourages citizens to separate their
waste. The organization of various informative campaigns and the distribution of relevant
material (posters, brochures etc.) proved to be very effective for the implementation of the
plan, since awareness plays an important role in sustainable waste management.

48

Deliverable 1-3: Report on the evaluation of success stories on applied ISWM systems for MSW
ISWM-TINOS LIFE 10/ENV/GR/000610

4 Conclusions
An effective ISWM system considers how to prevent, recycle and manage solid waste in
ways that most effectively protect human health and the environment. ISWM systems
combine waste streams, waste collection schemes, treatment and disposal methods, with
the objective of achieving environmental benefits, economic optimisation and society
acceptance. In this context, various concepts and case studies combining different collection
schemes, waste treatment alternatives as well as disposal practices have been analysed and
assessed. The investigation was focused on areas within the European boundaries. The
purpose of this report was to identify the key successful factors from the different case
studies. The essential prerequisites and conditions needed so as to assist and ensure the
successful implementation of the scheme applied were found to be:
- High corresponsibility between citizens and local administration.
- Taking into consideration the relevant legislative framework at local and EU level and the
particular capabilities of the areas covered by the scheme.
- Continuous technical and communication monitoring in order to create and establish an
‘information and response’ network which has immediate reaction to arising problems.
More specifically, the key points learnt from the examined case studies were:
1. The quantitative data gathered from each of the systems were not comparable
(differences).
2. Common driving forces that helped to shape each system could be identified (similarities).
3. An integrated approach to waste management begins at a local level; the waste hierarchy
has little practical use at a local level.
4. A trend of waste management systems evolving to become part of a more comprehensive
‘resources management system’ was also identified (McDougall et al, 2001).
The most important issues that an administrative board should consider when selecting a
kerbside and/or a ‘door-to door’ waste-collection system are summarized in the following
lines:
the household organic waste diversion targets that need to be met
the type of waste to be collected
whether bags or bins are used, and which size of bin is appropriate
the capacity and type of waste treatment facilities availablethe capital and operating costs of the collection systemany operational constraints (e.g. health and safety considerations, multi-tenanted
dwellings)
the markets for the compost produced
the frequency of collection (e.g. climate considerations)
the ability to monitor the system (e.g. conduct household surveys, waste audits)
householder co-operation
convenience
whether the scheme is voluntary or compulsory (Ministry for the Environment of New
Zealand, 2011).
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To conclude:
-

All the investigated schemes, applied from low to high populated areas and employing
either the traditional kerbside waste collection approach or the more sophisticated
‘door-to-door’ practice, achieved significantly high levels of materials recovery and high
rates of waste diversion from landfilling. Moreover, the waste materials collected were
of high purity due to the high performance of the scheme. Consequently, more effective
treatment of biowaste was achieved as well as reduction in the overall treatment costs.

-

Environmental communication and education campaign are key elements for success.
The intense and widespread information and awareness-raising campaigns have led not
only to public acceptance but also to high percentages of active participation of the
community served by the scheme.

-

The adoption of specific legislation on biowaste separate collection and Tax on
landfilling has been proved essential for biowaste recycling. Moreover, both the tax
refund criteria and the treatment fees, linked to quality of biowaste, have contributed
towards attaining high biowaste quality.

-

Door to door separate waste collection is a highly adjustable type of collection scheme,
since every municipal authority runs a different collection calendar based on its own
features (urban density, second residence, etc.).An additional advantage is that it can
be put into practice in a relatively short period of time.
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5 Summary of success stories examined & additional case studies
considered
Several adopted ISWM approaches and case studies encompassing different collection
schemes, waste treatment practices and disposal methods have been studied and assessed
in this report. The work was initially focused on regions that have similar characteristics with
the Municipality of Tinos (small to medium municipalities) but due to the difficulty of
collecting data, greater areas have been also studied. For the conduction of this report, more
than 30 case studies were considered. From the total of these case studies, 10 were chosen
to be further presented and discussed. The summary of all the case studies that were
examined is presented in the following table (Table 5-1).
Table 5-1 Summary list of case studies examined
No.

Country

Study area

1

Spain

Torrelles de Llobregat

2

Spain

Argentona

3

Spain

Calvia

4

Spain

Tiana

5

Spain

Tona

6

Spain

Riudecanyes

7

Spain

Villasar de Mar

8

Italy

Verona

9

Belgium

Flanders

10

UK territory

Gibraltar

11

UK

North London

12

Germany

Landkreis Schweinfurt

13

Spain

Baix Camp area

8

9

11

10

Scheme type
Selective collection for
organic & recyclables
Selective collection for
organic & recyclables
Selective collection for
organic & recyclables
Selective collection for
organic waste & refuse
Selective collection for
organic waste & refuse
Selective collection for
organic waste & refuse
Selective collection for
organic waste & refuse
Selective collection for
organic & recyclables
Selective collection for
organic & recyclables
Selective collection for
organic & recyclables
Selective collection for
organic & recyclables
Selective collection for
organic & recyclables
Selective collection &
centralized composting

Population

No.households

Status

5,661

1,284



11,776

3,280



51,774

-



7,973

1,955



8,119

2,050



1,154

303



19,840

6,160



265,410

114,690



6,162,000

-



29,441

9,700



1,702,525

764,540



116,000

-



25,000

8,000



8

More information: WASMAN (2011) ‘Best Practice Report’. Available at:
http://www.wasman.eu/media/uploads/deliverables/WASMAN_Best_Practice_Report.pdf
9

source: North London Waste Authority - http://www.nlwa.gov.uk/about-us/our-strategies
rd
& NLWA (2011) ‘North London Joint Waste Strategy – 3 Annual Monitoring Report 2010-11’,December 2011,
London, UK. Available at: http://www.nlwa.gov.uk/docs/nlwa-general- documents-and-plans/annualmonitoring-report-201011.pdf
10
Source: Pre-waste (2011a) , INTERREG IVC Programme ‘Improve the effectiveness of waste prevention policies
in EU Territories’. Available at: http://www.prewaste.eu
& Pre-waste(2011b) Pay-As-You-Throw (PAYT) Scheme in Schweinfurt, Germany (Pre-waste factsheet 108).
Available at: http://www.prewaste.eu/waste-prevention-good-practices/detailed-factsheets/item/356-108-paytlandkreis-schweinfurt.html
11

Cases 13-29: source: European Commision (2000) ‘Success stories on composting and separate collection’, Luxembourg:
Office for official Publications of the European Communities, 2000, 68pp., ISBN 92-828-9295-6. Available at:
http://ec.europa.eu/environment/waste/publications/pdf/compost_en.pdf
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14

Spain

Barcelona

Selective collection &
centralized composting

137,000

55,000



15

Spain

Merindad de Tierra
12
Estella (Montejurra
scheme)

Selective collection &
centralized composting

52,000

23,000



16

France

Gironde

Selective collection &
centralized composting

-

20,000



17

France

Niort

Selective collection &
centralized composting

-

12,000



18

France

Bapaume

Selective collection &
centralized composting

23,600

-



19

Ireland

Cork

Green waste shredder
scheem

280,000

-



20

Ireland

Kerry

Selective collection &
centralized composting

5,600

1,766



21

Ireland

Limerick

Selective collection &
centralized composting

-

2,800



22

Italy

Cupello

Selective collection &
centralized composting

4,200

-



23

Italy

Monza

Selective collection &
centralized composting

119,060

-



24

Italy

Padova

Selective collection &
centralized composting

205,000

-



25

Portugal

Cascais, Oeiras, Sintra and
Mafra Municipalities

Selective collection &
centralized composting

-

150,000



26

Portugal

Greater Porto

Selective collection &
centralized composting

50,000

-



27

UK

Arun

13

14

28

UK

Castle Morpeth

29

UK

Wyecycle

30

Ireland

Limerick

31

Italy

Piedmont

16

17

18

15

Home composting

140,000

-



Selective collection &
centralized composting

-

20,400



Selective collection &
centralized composting

-

1,000



Selective collection for
organic & recyclables

418,427

140,472



PAYT for packaging waste
& home composting

258,088

-



√: examined case study; : taken into consideration

12

Source: http://es.wikipedia.org/wiki/Merindades_de_Navarra;
More information available at: http://en.wikipedia.org/wiki/Greater_Metropolitan_Area_of_Porto
& http://www.miniwaste.eu/the-good-experiences.html
14
More information available at: http://www.arun.gov.uk/main.cfm
15
More information available at: http://www.northumberland.gov.uk/
16
More information at: http://www.wyecycle.co.uk/
17
More information available at: http://www.managewaste.ie/
18
Source: http://www.miniwaste.eu/; http://en.wikipedia.org/wiki/Piedmont
13
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