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MOTIVATION

+ Health-related measures 3im to spread the pandemic out over time and buy |
time for drastically raising the capacity of the health-care sector.

« Strict isolation measures lead to the shutdown of the complex web of
economic supply chains and socio-economic networks.

* How can we avoid the pandemic turn into a major economic and financial
crisis that will long outlast the heaith crisis?

1. Work force remains employed even if quarantined.

2. Governments channel financial support to public and private institutions.
that support vulnerable itizen groups.

3. SMEs be safeguarded against bankruptcy. |
4. Policies to support the financial system as nonperforming loans mount. i

S, fiscal packages, comparable to the crisis related loss of GOP, will haveto |
be financed by national debt.
Should we worry about the level of the debt? Yes, to the extent that is possible

we want to avoid another debt crisis, but most importantly, we want to avoid an
unsustainable recovery.

Control Epidemic
Social Distancing Measures |
Biomedical Research
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temp. to 1.5° 6 Major

Transformations to
achieve SDGs

Limiting global
temperature to
well below +2°C

» This implies zero
net emissions
globally by 2050

he SDR 2019 proposes SIX MAJOR TRANSFORMATIONS

GLOBAL
RESPONSIBILITIES

Leave No One Behind

Dec 2019
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‘ European Green Deal? ‘
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EGD Policies OverviewD

How willthe European Green Deal Investment Plan be financed?
How willthe €1 trillion be mobilised?

WHERE WILL THE NONEY COME FROM?

2020 .

CORONAVIRUS

COVID-19

Flattening the infection curve
steepens the macroeconomic
recession curve m

nhance J N
Recovery Plan
Next Generation EU m

Senior WG for the
EU Green Deal




Top-Down Mobilization

Green New Deals around the World

USA
The Pactfor A GREEN Green New
" Dl NEW DEAL E;’apisze&%”
arc

Proposed on

CANADA NEEDS A GREEN NEW DEAL
e A PROGRESSIVE VISION for ENVIRONMENTAL

M ay 20 19 SUSTAINABILITY and ECONOMIC STABILITY
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GREEN NEw DEAL

China
Carbon
neutral
before 2060

South Korea @&
Green @&
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Green recovery September,
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European Green Deal CLIMATE PACT

Systems Innovation Approach: Co-Design Systemic Change with Stakeholders

Integrated & Coordinated Interventions in economic, financial, political and social systems and along whole value

chains. In systems, by means of the relations, elements are arranged in such a fashion that gives rise to a new
structure functioning.
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INNOVATION

Working through gradual, incremental changes is not enough!

What is needed now is a fundamental transformation of economic, social and financial systems that will trigger
exponential change in decarbonisation rates and strengthen climate resilience.

IPCC report: “rapid, far- reaching and unprecedented changes in all aspects of society”.



CIRCULAR ECONOMIC
A MAJOR DRIVER FOR SUSTAINABILITY TRANSITION

Although we will never reach 100% circularity, CE is transformative
Scope to address structural waste in current systems

Circular Economy sets a direction for travel!
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OUTLINE OF A CIRCULAR ECONOMY
PRINCIPLE

1

Preserve and enhance
natural capital by controlling
finite stocks and balancing
renewable resource flows
ReSOLVE levers: regenerate,
virtualise, exchange

PRINCIPLE

2

Optimise resource ylelds

by circulating products,
components and materials
in use at the highest utility
at all times In both technical
and biological cycles
ReSOLVE levers: regonerate,
share, optimise, loop

PRINCIPLE

3

Foster system effectiveness
by revealing and designing
out negative externalities
All ReSOLVE levers

egeneration

Renewables @ “ Finite materials

Regenerate Restore

Virtualise

Substitute materials

Renewables flow management Stock management

o

Parts manufacturer

+ v

Product manufacturer

Biosphere ‘ ‘

Service provider

g/collection’

Biochemical
feedstock

Biogas Cascades

Anaerobic
digestion

Collection Collection

Extraction of
biochemical
feedstock?

Minimise systematic
leakage and negative
externalities




How Can Circular Economy Contribute to CC

to reduce GHG emissions

Keep products and materials in use

to retain the embodied energy
iNn products and materials

Regenerate natural systems
to sequester carbon
in soil and products




Raw matenials
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CIRCULAR ECONOMY

Savings of 600 billion euro for EU Business, 8%
of their annual turnover, Relevant for SMEs

Creation of 580,000 jobs in innovative design and
business models, research, recycling, re-
manufacturing and product development

Reduction of EU carbon emissions by 450 million
tones by 2030

Reducing Environmental Footprint: Optimize
waste management will boost recycling and
reduce landfill

Public-Private Partnerships best model for
financing the transition to CE.



Lineareconomy Reuse economy (ircular economy

Circular economy: based on principles of designing out waste and
pollution, keeping products and materials in use, and regenerating
natural systems.

Raw materials Raw materjals

By 2050 CE:

56% cut in EU emissions from heavy industry

45% cut global emissions from steel, cement, plastic and aluminum
products.

ReCYClifb é

THE ECONOMIC BENEFITS THE OPPORTUNITY FOR THE OPPORTUNITY FOR ENVIRONMENTAL AND SYSTEM-
What are the macroeconomic impacts of shifting COMPANIES INDIVIDUALS WIDE BENEFITS

to a new economic model?

How will companies benefit from the circular What does the circular economy mean for What impact will shifting to a circular economy
The circular economy has been gaining raction with business and [IRCSULLIS individuals? have on the environment?
government leaders alike. Their imagination is captured by the . - - _ .
opporturity o gradually decouple economic growth fromvirgin [ ESERSSEREE LU LAV RIS LLBY | The circular economy wil ot only benefit businesses, the The potential benefits of shifting to a circular economy extend

in line with the principles of the circular economy. These benefits
include the creation of new profit opportunities, reduced costs
due to lower virgin-material requirements, and stronger

environment, and the economy at large, but also the individual. | beyond the economy and into the natural environment. By
Ranging from increased disposable income to improved living || designing out waste and pollution, keeping products and
conditions and associated health impacts, the benefits for materials in use, and regenerating, rather than degrading, natural

resource inputs, encourage innovation, increase growth, and
create more robust employment. If we transition to a circular
economy, the impact will be felt across society. The slider below
illustrates some of the potential macroeconomic benefits of

relationships with customers. The sliders below expand on these

individuals of a system based on the principles of circularity are||  systems, the circular economy can be the mechanism by which we

A 5 KELRE, significant, achieve global climate targets.

shifting o a circular economy.




Measuring Socio-Economic Benefits of CE
Life Cycle Analysis (LCA) and Total Economic Valuation

3, Lfeycle impact assassmnt

1, Gol and scope definition 2. Inventory analysis
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The European Commission has adopted a new Circular Economy Action v
Plan - one of the main blocks of the European Green Deal, Europe’s new
agenda for sustainable growth.

Circular Economy
Action Plan

The European
Green Deal

The new Action Plan announces initiatives along the entire life cycle of
products, targeting for example their design, promoting circular
economy processes, fostering sustainable consumption, and aiming to
ensure that the resources used are kept in the EU economy for as long
as possible.

It introduces legislative and non-legislative measures targeting areas where action at the EU level brings real added value.

Actions
The new Circular Economy Action presents measures to:

* Make sustainable products the norm in the EU;

» Empower consumers and public buyers;

» Focus on the sectors that use most resources and where the potential for circularity is high such as: electronics and ICT; batteries and vehicles;
packaging; plastics; textiles; construction and buildings; food; water and nutrients;

* Ensure less waste;

» Make circularity work for people, regions and cities,

» Lead global efforts on circular economy.
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Cluster for Sustainability Transition:

Transforming Research and Innovation into Climate Action

Director: Professor Phoebe Koundouri




Marine Coastal Management |:|

Water Food Energy Nexus I:l
Renewable Energy I:l

Climate Change -
Sustainable Finance

Biodiversity
Forest Management
Waste Management

Nuclear Energy

The Cluster on Sustainability Transition (CST)
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UN SDSN GREECE
http:/, ' www.unsdsn.qr/

<8it Climate-KIC

Climate-KIC is supported by the
EIT, a body of the European Union

EIT Climate-KIC HUB GR
httos: ., www.athena-innovation.gr/en, eit-
climate-kic-greece-hub
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CLUSTER ON SUSTAINABILITY TRANSITION

Research - Innovation Acceleration
Deep Demonstration - Education & Training

Research and Innovation Projects
Global Initiatives
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Education & Training
Awareness

Innovation Acceleration
Deep Demonstration
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Transforming ideas into cimate-positive businesses

MANEMIETHMIO

AOHNON % AND BUSINESS

KENTPO EMIMOP®Q>H> KAI AIA BIOY MAGHZHZ

CALLING ALL CLIMATE INNOVATORS!



Projects

Circular Economy

Green-Digital-Just Recovery

Climate Change Mitigation and Adaptation

Promoting solutions to
improve public healthiand
support economic recévfry.

Task Force: Job-Based Greern Recovery

Economic recovery plans should support the transition towards
sustainable and inclusive societies based on the SDOGs and the
TASK FORCE JOBS

BASED GREEN
RECOVERY

Paris Climate Agreement.

should be oriented towards sustainable
industries and the digital economy and should

Co-chairs:

* Prof. Phoebe Koundouri, A major goal of the recovery should be an unprecedented
President Elect of commitment to reskilling and wupskilling people, including the
European Association of skills to prepare workers for the digital econormy.

Environmental and

Resource Economics The , long-term budget (2021-27), and new

Or. Ismail Serageldin, recovery fund marks an exemplary framework for long-term
recovery, including mid-century goals on climate safety, energy
transition, and circular economy, with a comprehensive €18
trillion budget,

Founding Director
Bibliotheca Alexandria, ex
Vice President World

8ank EGD can serve as an exemplar for other regions. In general,

Dr. Min Zhu, Deputy recoveries should be (based on digital technologies),
Managing Director IMF (targeting lower-income households), and
(featuring investments in clean energy and reduced pollution).




4-Seas Initiative

An initiative led by the regional networks SDSN Black Sea and SDSN Mediterranean and the national networks SDSN
Greece, SDSN Italy, SDSN Spain, SDSN France, SDSN Turkey and SDSN Russia

GLOBALROUNDTABLE FOR
SUSTAINABLE SHIPPING AND PORTS

+ Aims at bringing together researchers and
technology developers, shipbuilders, shipowners,
ports, policy makers and politicians, from across
the globe, to work on technological and policy
innovations, related to zero emissions shipping, to

target net-zero emissions by 2050. T(a n Sfo rm ation

+ Find more at: httr

roundtable-for-sustainak

Radial changs happening simultaneausl holisically and faste than we have
ever experigncedthange before

Projects

Blue 4

Growth

7, COASTAL

COASTAL H2020 European

Commission Project

a unique research and innovation project

a multi-actor collaboration between
entrepreneurs, administrations, stakeholders
and experts in coastal and rural natural and
social sciences and sciences

aims to formulate and evaluate business
solutions and policy recommendations to
improve coastal-rural synergy to promote rural
and coastal development while preserving the
environment.

Find more at:
Implementation period: 2018-2022
Budget: € 5 million




Projects Water-Food-Energy Nexus
Smart Agriculture & Smart Urban Water Systems
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Smart Water Futures: Water-Futures srl%e000%"

Designing the Next Generation of i * e et
Urban Drinking Water Systems : o

European Research Council

ERC Funding: € 10 million

for six years

Supporting top researchers
from anywhere in the world

7o design the next generation of smart urban
drinking water systemns this interdiscplinary
research team will look at methodologies from
waler sagence systerns and conirol theory
economics and dedsion science as well as
machine learning.




EIT Climate KIC Programs

With presence in 50+ countries across 6 continents,
Climathon is a global success story...

Statistics
2018 56
- Countries
et 2017 éguntries

E | = 2016 45 145
) 2015 E 2 113 Cities
‘; B e B 0 o S «
| 19 @ Cities 5,000+ &L 6'50.0.'"

" . 2,000 4,500+ Participants -+ Participants

mwu &_‘; Participants rarticipants
- q Climathon I @QW;K: T s et




2 US anad Greec

COUNTRIES H@VWID O 5! J’)J__,J—\J)”

% earthindex

EarthFund supports emerging fechnologies
such as Earthindex, the world’s first clean
energy platform designed o accelerate a
couniry’s ability to rapidly scale to 100%
clean energy by 2030.

To achieve this, Earthindex works with
world-class technology companies, such : // :
as ESRI. and adyvisors from Google and ElT- - S \V’/,
Climate-Kic Silicon Valley. to develop a /| "¢
country/state level solution to change the Py 4
game in clean energy development, -

starting in Greece and in California ﬁ‘:&;{‘“‘\i ", R :
>y > nt! e -

£ -ClrtH

» 0 >
www.earthfu ngglobal.org
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(eit) climate-IC

Our 10-year track record in climate innovation R —
1600+ €3.4bn+ 595 €550m+
climate-positive climate funding new products total value of

start-ups incubated leveraged and services funds managed
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Systems innovation
- service

Addressing problems “ Rapid-connected

across levers of change "‘ experiments



Deep Demonstration for Zero-Net Emissions in the Port of Piraeus

create conditions for the unexpected

decarbonization of the Port of Piraeus

e the second maritime cluster globally

* and a particular hotspot of waste and shipping industry emissions
identify cause and effect relationships, dependencies and opportunities
to look for breakthrough possibilities
Create innovation clusters

Challenge owners: Piraeus Port Authority, Valencia Port, Ministry of Shipping,
Cyprus

Implementation period: 2019-2022
Find more at: https://www.athenarc.gr/el/deep-demonstration-projects-
sustainability-transition-european-ports

‘Eit Climate-KIC



https://www.athenarc.gr/el/deep-demonstration-projects-sustainability-transition-european-ports

Visual
toolbox for system
innovation

INTEREST

RELEVANCE
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Working Vision Port of Piraeus

A green and innovative port, delivering high quality
services to 'the global value chain, driving economic
prosperity, maintaining a healthy environment, and
enabling thriving communities, through  shared
aspirations and collective accountability.”

YW - @ClimateKl€
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CURRENT STATUS & NEXT STEPS

o VISION 2030/2050 | . |

PRIORITYAREAS

(eg Energy, |V|Ob||lty, Waste Management)
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Circular Economy Transition (CE) in Smart Specialization Strategy (S3)

CLEANTECH
BULGARIA

("

Hamanova-Rondini, Mariyana, Cleantech Bulgaria Ltd
Alexieva, Dianka, Cleantech Bulgaria Ltd
llieva, Desislava, Cleantech Bulgaria Ltd
Papadaki, Lydia, Cleantech Bulgaria Ltd

Shtereva, Eli, Cleantech Bulgaria Ltd

Funded by EIT Climate-KIC
Implementation period: June 2019 — December 2019
Budget: €47,000

Research & Innovation \
Information Technologies

Prof. Phoebe Koundouri, Athens University of Economics
and Business

Prof. Lena Tsipouri, National and Kapodistrian University of
Athens

Lydia Papadaki, PhD Candidate Athens University of
Economics and Business

Maria Argirou, PhD candidate National and Kapodistrian
University of Athens

Find more at: https://www.athenarc.gr/el/circular-economy-transition-ce-smart-specialization-strategy-s3



https://www.athenarc.gr/el/circular-economy-transition-ce-smart-specialization-strategy-s3

SSS is aregional development tool, aiming at maximising
economies of agglomeration and economies of scope

The CE Is a way of producing and consuming, a priority for
the UN and the EU leading to an encompassing strategy with
common elements across the globe

A key question then is whether, to what extent and how the
two could become mutually reinforcing



GREECE: CE in S3 Type of Intervention

Description

National

Regional - Attica

Regional - Central Greece

Regional - Central
Macedonia

Regional - Crete

Regional - Eastern
Macedonia & Thrace

Regional - North Aegean

Regional - Eastern
Macedonia & Thrace

Action

Indicative actions

Action

Action

Indicative Implementation
Priorities

Priority of Intervention

Project

INTEGRASTE

Increase investment in existing companies to introduce new
products and services to the market and to develop and
implement modern production methods

Products and processes for the management and
exploitation of trash, residues and waste

Modernizing and applying sustainable farming methods

"Synthesis of artificial marble using recyclable aggregates"

Utilization of agricultural waste products for the production
of high nutritional value feed

Utilizing alternative uses of primary by-products, including
their use as an energy resource.

3 pilot projects for the management of organic plant
materials and waste for compost and / or pellet production

Utilizing alternative uses of primary by-products, including
their use as an energy resource.



Whether, to what
extent and how the
two can become
mutually reinforcing:

lessons from Greece

Problems

| 1.The 2014-2020 O.P. was too ambitious to be implemented

2.RISs could not (yet) play the ambitious role they were

expected to play

3.Governance issues indicate reluctance to change

Opportunities
1.CE could be used as an opportunity to leapfrog for the

economy
2.SSS can include CE aspects tailor-made to their competitive

advantages

3. Identify and support regions willing to use their revised RIS

as a CE model




Circular Learning Hub



Circular Learning Hub
A learning hub for the engagement and ecosystem transition towards circular thinking

ey, UNIVERSITA Dipartimento . _ /|
%ﬂ% POLITECNICA di Management eit ) Clirmate-KIC .
GE e DELLE MARCHE ATHFHENA
o DIMA oK gt - o
flatodplimBoscenin BRI o Techasiogles
)
T T $U &= CLEANTECH ‘
e BULGARIA
Sigmund Froud S— ' CLIMAT
- Univerait ¥ .

:'Zré agenzia per l'energia e Sede di Milano “ MEDIA

la sviluppo sastenibile FACTORY

Countries: Italy, Greece, Bulgaria

Implementation period: 2019-2020

Budget: € 331,186

Find more at: https://www.athenarc.gr/el/circular-learning-
hub-cl-hub-learning-hub-engagement-and-ecosystem-
transition-towards-circular



https://www.athenarc.gr/el/circular-learning-hub-cl-hub-learning-hub-engagement-and-ecosystem-transition-towards-circular

Virtual reality experiment

an awareness-intention-action path of intervention
fostering problem-owners in the ecosystem (firms, investors, citizens,
policy makers, regulators, universities, associations, etc.) to a deeper

understanding and involvement in the circular thinking.

testing on a defined group of investors and entrepreneurs a multi-
sensor and multi-virtual experiment

@ Climate-KIC




Experiment phase in Greece

We are testing on a defined group of investors and
entrepreneurs some de-biasing videos specifically
designed to overcome the hyperbolic discount bias
on one of the priorities for the contrast to the
climate change, which is the implementation of
circular thinking in the industry production to reduce
waste and gas emissions coming from the materials’
processes and the re-orientation of capitals towards
circular models.




DElt Climate-KIC

Outline of CE local training:

® W1 _Block #01 & #02
I
I
i

Circular Economy concept /framework and tools: level of detail

® W2 Block #03 & #04
i
:

Macro scale
Social/environmental/politic level

Identify problems/key factors and find solution for CE transition



How to identify worthwhile CE approaches @ Clirmate-KIC

Guest speaker

Map resource flows » Value Hill |
and Identify structural » Structural waste B||:” SteanS;SC:EO and
waste using a fictional » Circularity compass ounder, soimeya
case
|
- | ! '
) » \ / . |




How to develop worthwhile CE approaches into realistic @ = =
action plans

Ecodesign strategies, » Circularity grid
stakeholder, risk factors » SWOT Analyisis
and opportunities. > Circularity strategy w
Start working on a scanner ﬂ
business model » Circular business
model
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How to make worthwhile CE approaches a success \@)Mc

Guest Speaker

Systemic factors are
integrated in the BM. » Pestle |
Scenarios in a larger > Backcasting
timescale. Preparing for » Cynefin framework

; : » Lean startup cycle VR
experimentation. pcy _ﬁ ( | ( _)
’-n"m e

Strumento per analizzare
| fattorl esterni ed
inrterni che impattano
sul macro ambiente del
sistema
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