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Municipal waste generation in rich countries
Trends and projections
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RIFIUTI IN UE

Waste generation by economic activities and
households, EU-27, 2018
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Figure 1: Waste generation by economic activities and households, &3
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RIFIUTI IN UE

Waste generation, excluding major mineral waste, 2008 and 2018
(kg per capita)
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RIFIUTI IN UE

Waste treatment, EU-27, 2004-2018
(Index 2004 = 100)
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RIFIUTI IN ITALIA

Andamento produzione rifiuti urbani (ISPRA, 2019)

S
Figura 1.2 — Andamento della produzione dei rifiuti urbani e degli indicatori socio economici,
anni 2002 - 2018
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dell’anno 2002.
Fonte: ISPRA, dati degli indicatori socio economici: ISTAT



RIFIUTI IN ITALIA

Andamento produzione rifiuti urbani (ISPRA, 2019)

Figura 1.3 — Variazioni percentuali degli indicatori socio-economici e dei RU rispetto al 2013,
anni 2104-2018
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RIFIUTI IN ITALIA

Andamento produzione rifiuti urbani (ISPRA, 2019)

Figura 2.1 — Ripartizione percentuale della gestione dei rifiuti urbani, anno 2018
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RIFIUTI IN ITALIA

Andamento produzione rifiuti urbani (ISPRA, 2019)

Figura 2.2 — Tipologie di gestione dei rifiuti urbani a livello nazionale, anni 2013 — 2017
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The Waste Hierarchy
Avoidance and
Minimisation

Recycling
ff: Maximum

- Conservation of
Resources
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Cause di inefficienza
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Price (P),
marginal cost

Deadweight loss of underpricing waste - theory

Demand for waste collection

Marginal social cost (MSC)

Marginal private cost (MPC)

Municipal solid waste (W)




Deadweight loss of underpricing waste — empirical aspects

Price (P),
marginal cost

Pt = 50.05

pricing: a little under 4 cents per person a

current volume of MSW disposal: 4.4 pounds per person a day

MSC of collecting and disposing of waste: about 5 cents a pound (i.e. 100S a ton)

price elasticity of demand for MSW: around -0.2.

Demand for waste collection

Marginal social cost (MSC)

per pound

Municipal solid waste (W)



E’ necessario l'intervento dello stato




No trash collection charge (on household)

Marginal
social cost
Cost of collection and landfilling
No advanced disposal fee (on manufacturer)
— oo - - Trash collection charge (on household) ----------- —
Marginal
social cost

Cost of collection and landfilling




La tariffa in Italia: un «esperimento naturale»
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Tabella 4.4 — Regime di prelievo applicato al 31-12-2018 dai comuni analizzati

TARI NORMALIZZATA

PRESUNTIVA 29.738.870

TARI TRIBUTO PUNTUALE 949.260

TARIFFA PUNTUALE O

CORRISPETTIVA 3.173.165

TARIFFA PUNTUALE
CORRETTA

TOTALE 34.828.997
Fonte: ISPRA

967.702




Sustainable Development vs Circular Economy
Geissdorfer et al, 2017

Table 3
Selected differences between sustainability and the Circular Economy.
Sustainability Circular Economy
Origins of the term Environmental movements, NGOs, non-profit and Different schools of thought like cradle-to-cradle, regulatory implementation

intergovernmental agencies, principles in silviculture and by governments, lobbying by NGOs like the EMF, inclusion in political agendas,

Goals

Main motivation Better use of resources, waste, leakage (from linear to circular)

trajectories

What system is prioritised? Triple bottom line (horizontal) The economic system (hierarchical)

To whose benefit? The environment, the economy, and society at large. Economic actors are at the core, benefitting the economy and the environment.
Society benefits from environmental improvements and certain add-ons and
assumptions, like more manual labour or fairer taxation

How did they Providing vague framing that can be adapted to different Emphasising economic and environmental benefits

institutionalise (wide contexts and aspirations.
diffusion)?
Agency (Who influences?  Diffused (priorities should be defined by all stakeholders) Governments, companies, NGOs
Who should influence?)
Timeframe of changes Open-ended, sustain current status “indefinitely” Theoretical limits to optimisation and practical ones to implementation could

set input and leakage thresholds for the successful conclusion of the

Perceptions of
responsibilities

Commitments, goals, and nterest alignment between stakeholders, e.g. less waste'1s ECONOMIC/INancial advantages [or companies, and ess resource consumption
interests behind the use good for the environment, organisational profits, and and pollution for the environment
of the term consumer prices




Sustainable Development vs Circular Economy

Geissdorfer et al, 2017

Relationship types between the Circular Economy and sustainability.

General Type of relationship Short description Circularity/closed loop systems are seen as ... Examples in literature
direction
Conditional Conditional relation One of the conditions for a sustainable system Lapple, 2007
Rashid et al., 2013
Strong conditional relation The main solution for a transformation to a sustainable system Bakker et al., 2014

Beneficial Beneficial relationship Beneficial in terms of sustainability, without referring to condition-ality or
alternative approaches
Subset relation (structured and One among several solutions for fostering a sustainable system
unstructured)
Degree relation Yielding a degree of sustainability with other concepts being more and/or

less sustainable

Trade-off Cost-benefit/trade-off relation Having costs and benefits in regard to sustainability, which can also lead to
negative outcomes

EMF, 2013b
UNEP, 2006
Nakajima, 2000

European
Commission, 2014
Allwood et al., 2012
Bocken et al., 2014
Evans et al., 2009
Garetti and Taisch,
2012

Seliger, 2007
Weissbrod and
Bocken, 2017
OECD, 2009

Allwood, 2014
Andersen, 2007

Murray et al., 2015




Legami tra Economia circolare ed SDGs

Target 12.2: By 2030, achieve the sustainable Target 12.4: By 2020, achieve the
management and efficient use of natural environmentally sound management of
: chemicals and all wastes throughout their life
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Legami tra Economia circolare ed SDGs

*Target 13.1: Strengthen resilience and adaptive capacity to climate-related hazards
and natural disasters in all countries
*Target 13.2: Integrate climate change measures into national policies, strategies
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EEA SOER 2020: evoluzione
dell'approccio alle politiche

TABLE 2.1 The changing understanding of environmental challenges and the evolution of approaches to policy
and assessment

Characterisation Key features In policy Policy approaches Assessment approaches and
of key challenges since (examples) tools (examples)

Specific Linear cause-effect, 1970s Targeted policies and single-use Data sets, indicators
point source, local instruments

Diffuse Cumulative causes 1990s Policy integration, market-based Data sets, indicators, environmental
instruments, raising public awareness accounts, outlooks

Systemic Systemic causes 2010s Policy coherence, systemic focus Indicators, accounts, practice-based
(e.g. mobility system), long-term and  knowledge, systems assessment,
multidimensional goals (e.g. SDGs) stakeholder participation, foresight




Policy objectives and targets Sources Target year Agreement
Resource use and efficiency
Improve resource efficiency 7th EAP (EU, 2013); Roadmap to a 2020 Non-binding

resource efficient Europe (EC, 2011a)

commitments

Strive towards an absolute decoupling of economic 7th EAP (EU, 2013) 2020 Non-binding
growth and environmental degradation commitments
Create more with less, delivering greater value 7th EAP (EU, 2013) 2050 Non-binding

with less input, using resources in a sustainable way
and minimising their impacts on the environment

commitments

Achieve the sustainable management and efficient
use of natural resources

SDG 12.2 (global, national)
(UN, 2015); 7th EAP (EU, 2013)

Non-binding
commitments

Waste generation and management

50 %/55 %/60 %/65 % of municipal waste is prepared
for reuse or recycled (differing calculation method
for the 50 % target)

Waste Framework Directive 2020/2025/2030/2035
(EU, 2008, 2018b)

Legally binding

Reduce landfill of biodegradable municipal waste
to 75 %/50 %/35 % of the same waste generated
in 1995

Reduce landfill to a maximum of 10 % of
municipal waste generated

Landfill Directive (EU, 1999) 2006/2009/2013

Landfill Directive (EU, 1999, 2018a)

Legally binding

Legally binding

Specific targets for collection, recycling and/or
recovery of packaging waste, construction and
demolition waste, WEEE, end-of-life vehicles,
batteries, single-use plastics (incl. market
restrictions and requirements

for recycled content)

Waste Framework Directive 2008-2035
(EU, 2008, 2018b), Packaging Waste

Directive (EU, 1994, 2018c), WEEE

Directive, ELV Directive (EU, 2000),

Batteries Directive (EU, 2006);

Single-use Plastics Directive

(EU, 2019b))

Legally binding

All plastics packaging should be recyclable

EU plastics strategy (EC, 2018a)

Non-binding
commitments

Waste generation to decline absolutely and per
capita, and reduction and sound management
of hazardous waste

7th EAP (EU, 2013)

Non-binding
commitments

Energy recovery to be limited to non-recyclable
waste

7th EAP (EU, 2013)

Non-binding
commitments

Halve per capita global food waste at the retail
and consumer levels and reduce food losses
along production and supply chains, including
post-harvest losses

SDG 12.3 (UN, 2015)

Non-binding
commitments




Politica Economica e Cibo

FIGURE 16.1 Food system desired outcomes
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Rifiuti da cibo

PRODUCTION

During or immediately after
harvesting on the farm

» Fruits discarded due to

* Fish discarded during
fishing operations

HANDLING &
STORAGE

After leaving the farm for
handling, storage, and
transport

transport to slaughter or
not accepted for slaughter

+ Fish that are spilled or
degraded after landing

PROCESSING
& PACKAGING

During industrial or domestic
processing and/or packaging

DISTRIBUTION
& MARKET

During distribution to markets,

including at wholesale and retail
markets

CONSUMPTION

In the home or business of
the consumer, including
restaurants and caterers

Milk spilled during
pasteurization and
processing

Food sorted out as not
suitable for processing

Livestock trimming during
slaughtering and industrial
processing

Fish spilled or damaged
during canning or smoking

» Food sorted out due to

ood spilled or damage
in market

» Food sorted out due to




Rifiuti da cibo

Production,
€1.8

Wholesale
and retail,
€10

igure 5. Costs associated with food waste by sector (values in billions of euros)



Rifiuti da cibo

- Consumption

- Distribution
and Market

- Processing

- Handling
and Storage

- Production

North America Industrialized Asia Europe North Africa, West Latin America South and Sub-Saharan
and Oceania and Central Asia Southeast Asia Africa
42% 25% 22% 19% 15% 17% 23%

Share of total food available that is lost or wasted




EU actions against food waste

odologia commune per misurare



http://ec.europa.eu/food/safety/food_waste/stop/index_en.htm

Eurobarometer (1)

Q1 In Europe, about 100 million tonnes of food are wasted
annually. Which of the following actors do you think have a role
to play in preventing food waste? (MULTIPLE ANSWERS
POSSIBLE)

(% - EU)

Consumers, people like you

Shops and retailers

Hospitality and food service
sectors (hotels, restaurants,
hospitals, etc))

62

Food manufacturers 52

Public authorities 49

Farmers 30

|
™ I

Don't know



Eurobarometer (2)

—

How often, if at all, do you look at "use by" or "best before" dates on food labels when shopping
and preparing meals?
(% - EU)

Don'tknow
Rarely 1

6

Sometimes
9




Eurobarometer (3)

Q4

What do you think "best before® on a food product actually means?
| am going to read out some options, please select the one that best applies.
(% - EU)

Don't know
1

It depends on

___the type of food
25
The food will be safe "
to eat up to this date,

but should not be
eaten past this date
24 The food can be
consumed
after this date, but it
may
_no longer be at its

best quality

47



Eurobarometer (4)

—— ..

Q4 What do you think "best before" on a food product actually means? | am going to read out some options, please select the one
that best applies. (%)

14 16 5 21 23 36 30 33 42 54 4p

lﬁll Ill
. 18 22 21 19 25 26 i33 .

. 57!!.. II . Il 21 20
II o> 51 50 49 48 48 48 48 47 .. ..14

37 36 34

am = 40111 I-h=-_lllh=-_ﬁ=3-=~—--§-ll
SE EE UK FI IT IE FR DE S NL ES MT BE CZ LUEU2BAT SK HU HR PT LV CY PL LT EL BG RO

B The food can be M It depends on the type of B The food will be safe to None of these M Don't know
consumed after this food eat up to this date, but (SPONTANEQUS)
date, but it may no should not be eaten
longer be at its best past this date
quality




ommercio internazionale
ETC/WMGE, 2019)

Total
extra EU
201,911 tons

Total
extra EU
152,095 tons

@ 2015 (tons)
92018 (tons)

|
China

1658 970.6
B4 662

T
2016

—
Hong Kong

7755578
211 530

——
India

11\

139628
158 250.9

Indonesia

&

qu.

32 640.2
190 933.2

T
2017

Malaysia

-Ts

137 876.8
404 123.%

Other

177 742.4
3011358

T
2019

f— [
Taiwan Thailand Turkey Vietnam

® O O

T T 4 T
315483 154144 193777 887607
99071.8 396764 2703398 1873783




Attitudine dei cittadini (C.E. 2018)

think products should be designed
to ease recycling

think that industry and retailers
should try to reduce plastic
packaging

think local authorities should
provide more and better collection
facilities for plastic waste

think people should be educated on
how to reduce their plastic waste

think consumers should be charged
more for single-use plastic goods
like cutlery




