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The report

e Aim: Background for
strategies/initiatives on the CE

e Part 1: Taking stock of the knowledge

base:

1. Conceptual frameworks

2. Evolving policy framework

3. Quantifications

4. Innovation

5. Selected initiatives Europe — Italy

Part 2: Directions to expand the

knowledge base

1.
1.

CE as an ‘Innovation System’

NEXUS: CE - Decarbonisation —
Bioeconomy

Open ‘economics’ issues
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Features

* Focus: CE knowledge base for industry-policy
connection (gaps)

e Thread: ‘Old CE’ and ‘New Innovation-based CE’:
e ‘CE Package 2015-2018’ a demarcation line?
* Innovation/industrial policies a new major driver?

* European scope, Italian examples: EU-level
drivers/processes

e Selective in Part 1, especially on ‘Conceptual
frameworks’ and ‘Initiatives

e Preliminary in Part 2



Part 1: Taking stock of the CE
knowledge base

» 1. Concepts and ideas on the CE
» 2. Policy drivers

» 3. Quantifications

>4, Innovation for the CE

»5. Selected initiatives



1. Concepts and ideas on the CE

Figure 1.1. The Circular Economy according to the Ellen Mac Arthur Foundation

Figure 1.2. Definitions, features, and effects of the Circular Economy

([ E I I e n IVI a CA rt h u r Figure 1.3. Decoupling and Circular Economy

FO u n d at i O n 2 O 1 2 Figu|re 1.3. The EU waste hierarchy

o B OC h en et 3 | . 2 O 1 6 Figure 1.4: The Circular Economy within the Green Economy according to the EEA
and OECD 2017

* Waste hierarchy
(Lansink’s Ladder
1970s)

e EEA 2015 kmios |

| Green ecanam y foeus |

* Aca d e m i C re Se a rC h Source: EEA, 2015 https://www.eea.europa.eu/soer-2015/europe/green-economy




2. Policy drivers

e P1: The EU Waste
Hierarchy

e P2: Extended producer
responsibility (EPR)

e The revised directives
on waste and the
Plastics Strategy (2018)

e The CE and the revision
of the Bioeconomy
strategy (2018)

e The CE in the ‘Carbon-
neutral economy 2050’
strategy (2018)

o mm) Section 6: NEXUS

Figure 2.2 EU policy targets (hinding) for ‘waste and resources 2015-2050 (number and deadlines)
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Figure 2.3, The economic size of the bioeconomy in the EU, 2015

Figure 2.4. Carbon neutral strategy: Overview of main scenario building blocks
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3. Quantifications

Figure 3.1 Management of municipal solid waste in the EU27, 1995-2017 (by codes, thousands tons)

Figure 3.3 Net greenhouse gas emissions from municipal waste in EU-27 + Norway and Switzerland, baseline

Wa Ste Stat | St | CS scenario (million tonnes CO2-equivalents)

Figure 3.5 Basic structure of the European Reference Model for Waste

J O i n i n g Wa Ste Sta t i St i CS Figure 3.8 The ‘Circularity in material use rate’ indicatc;-r for the EU28
and LCA data E |

Figure 3.9 The Sankey diagram of materials and waste flows in the EU28, 2016, billion tonnes per year

| |
T h e E u ro p e a n Refe re n Ce Figure 3.14 Share of environmental pressures and economic activity occurred out of the EU27 to satisfy the

Model for Waste
Material Flow Accounts

The Eurostat CE
indicators

Closing the circle: Input P EEEEYEEEYEEREOG

output data, EEIO, and o e
Ot h e r m O d e I S Source: Marin and Zoboli (2017)




4. Innovation for the CE

e Evidence on patents
for the CE

e Evidence on CE
innovation adoption
by enterprises

e Evidence on CE
organisational
innovation:
compliance schemes
in EPR value-chains

e mm) Section 6:
‘Innovation system’

Figure 4.4 Trends in the number of patents (filing) in different waste/CE technologies, OECD Europe, 1990-
2015
[ |
Figure 4.6 Patents on recycling and waste management technologies according to Eurostat CE indicators
framework, 2000-2014, number of patents

T 1

Figure 4.12 CIS: enterprises in Industry (excluding construction) introducing innovations to reduce
energy/C0O2 footprint and materials/water use, all size classes, % of introducing enterprises, 2014

70,0
Figure 4.15 Matrix of EPR responsibilities

Figure 4.17. Role of stakeholders in an EPR system
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5. Selected initiatives

Ellen MacArthur Foundation
https://www.ellenmacarthurfoundation.org/

EEA — European Environment Agency
https://www.eea.europa.eu/

European Circular Economy Stakeholder Platform
https://circulareconomy.europa.eu/platform/

MATTM, ENEA, ICEP (Italy)
https://www.minambiente.it/pagina/economia-circolare

Circular Economy Network, Istituto per lo Sviluppo Sostenibile
(Italy) https://circulareconomynetwork.it/

Confindustria (Italy) http://economiacircolare.confindustria.it/

o ASviS (Italy) http://asvis.it/#

Lombardy Region (lItaly)
http://www.regione.lombardia.it/wps/portal/istituzionale/HP/lo
mbardia-notizie/DettaglioNews/2018/10-ottobre/22-
28/cattaneo-insediato-osservatorio/cattaneo-insediato-
osservatorio



https://www.ellenmacarthurfoundation.org/
https://www.eea.europa.eu/
https://circulareconomy.europa.eu/platform/en
https://circulareconomy.europa.eu/platform/
https://www.minambiente.it/pagina/economia-circolare
https://circulareconomynetwork.it/
http://economiacircolare.confindustria.it/
http://asvis.it/
http://www.regione.lombardia.it/wps/portal/istituzionale/HP/lombardia-notizie/DettaglioNews/2018/10-ottobre/22-28/cattaneo-insediato-osservatorio/cattaneo-insediato-osservatorio
http://www.regione.lombardia.it/wps/portal/istituzionale/HP/lombardia-notizie/DettaglioNews/2018/10-ottobre/22-28/cattaneo-insediato-osservatorio/cattaneo-insediato-osservatorio
http://www.regione.lombardia.it/wps/portal/istituzionale/HP/lombardia-notizie/DettaglioNews/2018/10-ottobre/22-28/cattaneo-insediato-osservatorio/cattaneo-insediato-osservatorio
http://www.regione.lombardia.it/wps/portal/istituzionale/HP/lombardia-notizie/DettaglioNews/2018/10-ottobre/22-28/cattaneo-insediato-osservatorio/cattaneo-insediato-osservatorio

A few points from Part 1

e Overload of definition/conceptualisation work:
useful?

e Shortage of quantifications based on ‘circular’
analytical tools
* [nnovation:

* (i) many stories of ‘CE business models’ and
micro-innovations: what macro-implications?

e (ii) scope of relevant innovations: to be
redefined (beyond waste)?

e Hundreds of micro-initiatives: all relevant, credible,
useful?
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Part 2: Future directions

Enlarging the CE knowledge-base to connect research,
industry, and policy

Looking at the CE as an ‘innovation system’

2. A NEXUS approach: Linking CE, decarbonisation,

and bioeconomy
Other open economic issues

11



Waste system/policy: Innovation view

Figure 6.2. The waste system from the innovation angle

e Prevention innovation
(e.g. dematerialising)

* Micro-level invention and . -
innovation (e.g. chemical '
recycling)

* Management-option e
innovation (technology
diffusion, moving to ‘“Zero
land(fill’)

e Organisational innovation —

(e. gn E P R S Ch em es ) Relationships/complementarity @
. . Feedbacks [
e Policy and market drivers,  w.. —
and feedbacks Mansgement [———]
Pressures :

Source: adapted from EMInnin, WP8, 2014 12



A broader CE-innovation perspective

Figure 6.3 Innovation in the broader CE framework

DEFINITIONS

CE FEATURE

Dominant Innovation category
(Figure 6.2)

Dominant type and ‘system of
innovation’, driving policy, and
reference markets

Closing resource loops

= Increased product repair and
remanufacture

= Increased material recycling

Micro-invention/innovation (e.g.
design and technologies for RRR}

Management options innovation
(diffusion) (e.g. shift landill to RRR})

Organisational innovation (e.g.
compliance schemes in packaging)

Process innovation (substitution)
Waste policy, energy policy (RES)
Waste and material markets

‘Sectoral innovation systems’ {inter-
sectoral in the waste system)

Slowing resource loops

= More robust long-lived products
through design

= Increased product re-use and
repair

Prevention innovation (e.g. design for
durability and re-use)

Micro-invention/innovation (e.g.
technologies in re-manufacturing)

Organisational innovation (e.g.
markets for secondary components)

Narrowing resource flows
= Increased material productivity
= Improved assetutilization

*  Modified consumer behaviour

Prevention innovation (e.g. design for
dematerialising products)

Micro-invention/innovation (e.g.
dematerialising processes)

Organisational innovation (e.g.
sharing economy)

Source: own elaboration starting from OECD 2017, Figure 1.2, Section 1, and Figure 6.2 above.

Product innovation (durability)

Waste policy + Industrial policy

Materials and products markets

‘Sectoral innovation systems” (waste
system + manufacturing)
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The ‘Sectoral/National Innovation

Systems’ approach

A National System of Innovation (OECD 1999) and example of a Sectoral System of
Innovation (for ICT sector)

Maanasasnomic and
regulatary context
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1 Initiatives
Aesource Alloc ation

plamentation and Feview)

Broader Focus:
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‘New Innovation-based CE’: Pushes
from EU R&I policy (H2020, HE, MAFF)

H2020 Work Programme 2018-2020: Components of the Focus Area - 'Connecting economic
and environmental gains — the Circular Economy'

Budget

Leadership in enabling and industrial technologies -  [E3X¥(0R11][fe]3!
Nanotechnologies, Advanced Materials, Advanced

Manufacturing and Processing, and Biotechnology

(LEIT-NMBP): European high-tech building blocks

serving the circular economy (Sustainable Process

Industries (SPIRE) initiative)

Societal Challenge 2 'Food security, sustainable €256 million, including €100 million for access to risk
agriculture and forestry, marine, maritime and inland RiliE[les
water research, and the bioeconomy' (SC2): the bio-

economy aspects of the circular economy

Societal Challenge 3 'Secure, clean and efficient €12 million
energy' (SC3): reuse of carbon dioxide

Societal Challenge 5 'Climate action, environment, €326 million
resource efficiency and raw materials' (SC5):

transition to circular economy business models and

practices, and sustainable sourcing or raw materials,

also from secondary sources

Source: adapted from EC H2020 Work Programme 2018-2020
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Part 2: Future directions

Looking at the CE as an ‘innovation system’

. A NEXUS approach: Linking CE, decarbonisation,
and bioeconomy

. Other open economic issues

16



A NEXUS for the CE

* Interconnections: conventional sectoral approaches
not effective or not efficient

e NEXUS approach: overcome
fragmentation/separation of sectoral policies in
systemic problems

* CE — Decarbonisation - Bioeconomy:
interconnections often recognised/cross-referenced,
but still separate strategies/policies/transitions with
own scopes, objectives, instruments

e ..... but companies/industries operate in a NEXUS
framework

17



A sketch of the CE-DEC-BIO NEXUS

Figure 6.6. A sketch of the CE-DEC-BIO NEXUS

Innovation

Circular Economy

Global scope

® RES and energy from waste (+)
Energy saving from recycling (+)
Energy savings from re-use, re-manufacturing
(+)

® Energy saving from long-lived goods (?)
Energy savings from sharing/renting economy

(?)

Wood cascading use (+)

® Biowaste recovery (+)
* Food waste reduction (+)

Analytical tools

® Green chemistry innovations (+)

e Natural resource base conservation (+)

\

Decarbonisation

Biomass energy and biofuels (-)
Bio-resource sustainability (?)
Carbon sinks and land resources (+)

CC Adaptation and land planning (+)

Policy integration
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Example: Energy
from waste, RES
and biomass

e ‘Waste-to-energy’ is
Increasing

* Energy from biomass
and ‘renewable
waste’ 65% of total
RES consumption
(2016)

e Pressures on
biocapacity: CE can
reduce

Figure 6.7 Gross inland energy consumption from non-renewable waste (municipal and industrial, EU28,
1990-2016, thousands TOE
16.000,0
14.000,0
12.000,0
10.000,0
£.000,0
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4.000,0
2.000,0
0,0

A R U R R R s o a O D DD D
S & I 3 S 8 D D o o
PSS TFF ST LI LT EEL T LS PS8

= Municipal waste (non-renewable) e | nidustrial wastes e Total Waste (non-renewable)

Source: own elaborations on Eurostat data.

Figure 6.8 Gross inland energy consumption from Renewable Energy Sources and from ‘biomass and
renewable municipal waste’, EU28, 1990-2016, thousands TOE
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Source: own elaborations on Eurostat data. 19



Example: Circular bioeconomy

Figure 6.9: The ‘Circular bioeconomy’ according to EEA, 2018

ECOSYSTEM

enhouse

Mutrientsf
Chemicals emissi gases
o 2]
L6 ]
Pathways

@ Changing consumer behaviour
@ separacing biokgical and technical marerial oycles
& Improving rucrient balancs

@ Improving energy balance

@ Feplacing fossibased products
@ Expanzion of tarmiang

& Intcnisifying biomass production
€ AQUETC DIOMEES SDUFCING

Source: EEA, 2018
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Part 2: Future directions

Looking at the CE as an ‘innovation system’

. A NEXUS approach: Linking CE, decarbonisation,
and bioeconomy

. Other open economic issues

21



Weak knowledge on the ‘economics’ of the CE

e Weak incentives to CE/RE from commodity market prices

e Policies (and people) have a central role

e Limited information on micro-economics of recycling/secondary materials
e Limited use of MBI and price-based policies, mainly EPR

e Limited knowledge on capacities (treatment, recycling, trade)

* Investment needs and finance for the CE

Figure 6.10. Indexes of real prices of non-energy commaodities and raw materials
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Source: own elaborations on World Bank data



Comments and suggestions?

* How to expand/improve the knowledge
base for industry-policy connection?

e |s the ‘Innovation System’ approach useful?
o |s the NEXUS approach useful?

* How to fill knowledge gaps on the
‘{(micro)economics’ of the CE?

23
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