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Directing (?) Innovation and Progress

¢ Economic Development and Sustainable Transition
inextricably linked to Innovation and Technological
Change
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Directing (?) Innovation and Progress

¢ Economic Development and Sustainable Transition
inextricably linked to Innovation and Technological
Change

® Serendipity is not the only factor at play!

Chance, therefore or secret and unknown causes, must
have a great influence on the rise and progress of
all the refined arts...But I am persuaded that in
manycases good reasins might be given, why a nation
is more polite and learned than any of its neighbors

David Hume (1742)
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Fostering Green Innovation

¢ Important Role for Government (National, Regional and
European) in the presence of Dual Externalities

»> Innovation and Knowledge have the attributes of a Public
Good in terms of appropriation
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Fostering Green Innovation

¢ Important Role for Government (National, Regional and
European) in the presence of Dual Externalities

» Innovation and Knowledge have the attributes of a Public
Good in terms of appropriation

» Environmental Externalities

e Government Subsidies & Tax Incentives for Green R& D

» End Fossil Fuel Subsidies ($ 700 bn globally in 2021!)

® Government Spending to crowd-in the Private Sector

Providing Space for Green Technology through Public
Procurement

Carbon Pricing
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Inducing (green) Innovation

Induced Innovation Hypothesis

Public policy may induce innovation by changing relative
factor prices or introducing production constraints
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Inducing (green) Innovation

Induced Innovation Hypothesis

Public policy may induce innovation by changing relative
factor prices or introducing production constraints

® The characteristics of environmental policy framework
can affect the rate and direction of innovation in pollution
abatement technologies

® Policy Initiatives attempt to address Green Tech
Externalities

» Financially internalizing the environmental costs

» Imposing a limit on the level of environmental pollution
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Characteristics of Efficient Environmental Policies
® Stringency

How ambitious is the environmental policy objective relative to
business as usual?
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Characteristics of Efficient Environmental Policies

® Stringency
How ambitious is the environmental policy objective relative to
business as usual?

® Predictability
What effect does the policy measure have on investor
uncertainty; is the signal consistent, foreseeable, and credible?

o Flexibility
Does it let the innovator identify the best way to meet the
objective (whatever that objective may be)?

® Depth
Are there incentives to further improve one’s performance
regardless of the level of performance already achieved ?
® Incidence

Does the policy target directly the externality, or is the point of
incidence a “proxy” for the pollutant? 5/66
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Environmental Policy Types (1/2)

e Market-based Instruments

» Market signals as Incentives for sound environmental
behavior and Disincentives for brown activities

» Internalizing externalities by affecting firm’s relative cost
mechanism

» Carbon Taxes, (R&D) Subsidies, Trading Scehems, Feed-in
tariffs for renewable energy
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Environmental Policy Types (1/2)

e Market-based Instruments

» Market signals as Incentives for sound environmental
behavior and Disincentives for brown activities

» Internalizing externalities by affecting firm’s relative cost
mechanism

> Carbon Taxes, (R&D) Subsidies, Trading Scehems, Feed-in
tariffs for renewable energy

e Non-Market Instruments

» Regulatory approaches, often called
’command-and-control’ measures — explicit directives

» Limiting Production and/or dictating specific (green)
processes

» Emission standards, bans of toxic substances, land
planning instruments, and emission limit values
6/66
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Environmental Policy Types (2/2)

® Technology Support

» Directly stimulating innovation and/or addressing
Market failures

» Public R&D, Tax Credits, Patent protection

» Includes policies not directly attributed to green
technologies
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Environmental Policy Types (2/2)

® Technology Support

» Directly stimulating innovation and/or addressing
Market failures

» Public R&D, Tax Credits, Patent protection

» Includes policies not directly attributed to green
technologies

e Environmental (market and non-market) and technology
policies work best when used in tandem

» Technology support — creation of new
environmentally-friendly technologies, but provides little
incentive for their adoption unless there is also an
environmental policy in place
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Environmental Policy Stringency OECD

¢ The OECD publishes the Environmental Policy
Stringency Index to measure the countries’ Policy
Efforts towards Environmental Sustainability (Link)

8/66


https://www.oecd.org/economy/greeneco/how-stringent-are-environmental-policies.htm

Climate Policy Essentials Policies Green Industrial Policy Projections & Modeling
O00000@0000000000 0O0000000000000O0000000 0000000000000 00000000 000000

Environmental Policy Stringency OECD

¢ The OECD publishes the Environmental Policy
Stringency Index to measure the countries’ Policy
Efforts towards Environmental Sustainability (Link)

® Market-based Policies include Taxes and Trading
Schemes

8/66


https://www.oecd.org/economy/greeneco/how-stringent-are-environmental-policies.htm

Climate Policy Essentials Policies Green Industrial Policy Projections & Modeling

O00000@0000000000 0O0000000000000O0000000 000000000000 00O0O00000 000000

Environmental Policy Stringency OECD

¢ The OECD publishes the Environmental Policy
Stringency Index to measure the countries’ Policy
Efforts towards Environmental Sustainability (Link)

® Market-based Policies include Taxes and Trading
Schemes

® Non-Market Policies include Environmental Standards
and R&D Subsidies

8/66


https://www.oecd.org/economy/greeneco/how-stringent-are-environmental-policies.htm

Climate Policy Essentials Policies Green Industrial Policy Projections & Modeling
O00000@0000000000 0O0000000000000O0000000 0000000000000 00000000 000000

Environmental Policy Stringency OECD

¢ The OECD publishes the Environmental Policy
Stringency Index to measure the countries’ Policy
Efforts towards Environmental Sustainability (Link)

® Market-based Policies include Taxes and Trading
Schemes

® Non-Market Policies include Environmental Standards
and R&D Subsidies

¢ Stringent Environmental Policies can be
Growth-Enhancing if designed and implemented
correctly
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Environmental Policy Stringency Index

Composite indicator of environmental policy
stringency

Non-Market based

Market based policies g
policies

Technology support

Performance Upstream Adoption
Certificates standards support support

Each MBI equally Each NMBI equally Each adoption support
weighted = 1/6 weighted = 1/4 equally weighted = 1/2

-C02 Certificates ELVNO RE&D Expenditure
- Renewable Energy -ELVS0x
Certifi -ELVPM - Adoption support

-C0; - ELV Sulphur Wind
- NOx Tax

- 50x Tax

- Diesel tax
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EPS trajectory

Environmental Policy Stringency Index
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The S-Curve of Green Technology

® The adoption of new technologies very often follows a
complex S-curve trajectory
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The S-Curve of Green Technology

® The adoption of new technologies very often follows a
complex S-curve trajectory

® Three Key Phases
» Emergence (Slow Uptake): High uncertainty, limited
infrastructure, niche adoption
» Acceleration (Breakthrough): Costs fall, learning effects
kick in, mainstream adoption begins.

» Maturity (Saturation): Growth slows as market becomes
saturated and technology stabilizes
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The S-Curve of Green Technology

® The adoption of new technologies very often follows a
complex S-curve trajectory

¢ Three Key Phases

» Emergence (Slow Uptake): High uncertainty, limited
infrastructure, niche adoption

» Acceleration (Breakthrough): Costs fall, learning effects
kick in, mainstream adoption begins.

» Maturity (Saturation): Growth slows as market becomes
saturated and technology stabilizes
e Material Green Technologies (wind & solar) follow this

pattern

»> Rapid technological & cost achievements held back by
regulatory & behavioral barriers (and from the top...)
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Historical S-Curve

CONSUMPTION SPREADS FASTER TODAY
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Green Tech S-Curves

PROGRESS OF SECTORS’ LOW CARBON TRANSITIONS
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3 S-Curves for Deep Decarbonization

Three S curves S

Deep decarbonization’s three ages overlap, and compound

Net zero

Energy [|'E|I‘\5\UUH/
/

Renewable energy

January 2023
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Policies across the S-Curve

® Policies and behavioral interventions must evolve along
the S-curve to unlock tipping points and avoid stalls in
adoption
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Policies across the S-Curve

® Policies and behavioral interventions must evolve along
the S-curve to unlock tipping points and avoid stalls in
adoption

e Emergence (Slow Uptake): R&D funding, pilot programs,
subsidies, risk guarantees

e Acceleration (Breakthrough):Market shaping policies
(e.g., carbon pricing, mandates, infrastructure
investment).

e Maturity (Saturation): Support for lagging sectors,
managing phase-outs of old tech, equity concerns
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Policies across the S-Curve

® Policies and behavioral interventions must evolve along
the S-curve to unlock tipping points and avoid stalls in
adoption

e Emergence (Slow Uptake): R&D funding, pilot programs,
subsidies, risk guarantees

e Acceleration (Breakthrough):Market shaping policies
(e.g., carbon pricing, mandates, infrastructure
investment).

e Maturity (Saturation): Support for lagging sectors,
managing phase-outs of old tech, equity concerns

® Need for Coordinated Innovation Policy
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Road to Decarbonization

Three ages of decarbonization

Net zero is everything that came before, and much more, in scope and magnitude

Renewable Energy Energy Transition Net Zero

Regulation, tariffs ESG
Principal investment Group strategy
Bespoke financing Acquiring/Divesting

Wind  Biofuels Firm power
Solar €O, Electrified transport

2004 2012 2019

Source: Nat Bullard, Gaogle Trends
aa ll I. NAT BULLARD
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Green Technology Virtuous Cycle

Technologies that become cheaper with
increasing production enter a virtuous cycle

More

,deployment\

Demand increases Prices fall

\ Competitive

in new markets
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From Innovation to Entrepreneurship

¢ (Green) Innovation implies Commercialization,
Competitiveness and Dissemination
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From Innovation to Entrepreneurship

¢ (Green) Innovation implies Commercialization,
Competitiveness and Dissemination

¢ Climate Innovation Accelerators bridge the gap between
Invention and Entrepreneurial activity through

@ Seed Funding
© Mentoring
© Networking

o Deep Demonstrations (Peer-to-Peer communication)
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¢ (Green) Innovation implies Commercialization,
Competitiveness and Dissemination

¢ Climate Innovation Accelerators bridge the gap between
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@ Seed Funding
© Mentoring
© Networking

o Deep Demonstrations (Peer-to-Peer communication)

e EIT Climate KIC (Link) : Innovators — Problem Owners
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From Innovation to Entrepreneurship

¢ (Green) Innovation implies Commercialization,
Competitiveness and Dissemination

¢ Climate Innovation Accelerators bridge the gap between
Invention and Entrepreneurial activity through

@ Seed Funding
© Mentoring
© Networking

o Deep Demonstrations (Peer-to-Peer communication)
e EIT Climate KIC (Link) : Innovators — Problem Owners

¢ MENA Maritime Accelerator (Link) incubates Start-ups in
Green Technology for Shipping across the Mediterranean
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e Self-Test: A Good Economic Policy is one which ...
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The million dollar Question

e Self-Test: A Good Economic Policy is one which ...

® Generic Answer: Promotes Wellbeing but

» How do we measure Wellbeing?
» Wellbeing for whom?
» Who decides and who is accountable?

» Is our Wellbeing aligned with that of future generations?
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In search of Prosperity

Exetdn xabe yvoon xot eoxspusvy awopoon ext-
Otdxet xdamoto “ayado” (xaldd), as cEerdoovus
70Lo elvot To ayolo oto omolo awofAsmet  wOAL-
TR xot TOLo elvot TO VTEPTATO oyallo wov TEE-
et va emitevylei. ‘Ocov apopda To ovoud Tov,
VTTAP)EL OYEOOY YEVIXT) cLUPYio. AnAodr) TOGO oL
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poatvovtat 0Tt To ayolo avto sivot n evdotpovia,
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EU Climate Policy

e EU places Climate Change Policies at the epicenter
® Envisioned as the Global Leader in Green Transition

e Target: A climate-neutral EU by 2050
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EU Climate Policy

EU places Climate Change Policies at the epicenter

Envisioned as the Global Leader in Green Transition

Target: A climate-neutral EU by 2050

¢ Commitment to tackling Climate Change even before the
EU Green Deal (timeline)
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EU Climate Policy

EU places Climate Change Policies at the epicenter

Envisioned as the Global Leader in Green Transition

Target: A climate-neutral EU by 2050

¢ Commitment to tackling Climate Change even before the
EU Green Deal (timeline)

Net Zero Transition — Multiple Gains

» Economic Growth
» Markets and Jobs

» Technological Development
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Flagship Initiative for EU leading the Green Transition
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Cost-effective path to achieving climate neutrality by 2050

¢ Re-Power EU
measures to | dependence on Russian fossil fuels towards
Green Transition, while increasing the resilience of the EU
energy system
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EU Initiatives

¢ European Green Deal (EGD)
Flagship Initiative for EU leading the Green Transition

¢ Fit for 55 Package
Cost-effective path to achieving climate neutrality by 2050

¢ Re-Power EU
measures to | dependence on Russian fossil fuels towards
Green Transition, while increasing the resilience of the EU
energy system

® Supported by

» Next Generation EU
1.8 tr €Funding for Transition Policies - % for EGD

» EU Climate Law
Writes into law the goals set out in the EGD and Fit for 55
22/66



European Green Deal

The benefits of the European Green Deal

The European Green Deal will improve the well-being and health of citizens and future generations

by providing:
(=3
fresh air, clean water, healthy soil renovated, energy efficient healthy and affordable food more public transport
and biodiversity buildings
(@ 0
F
rrr
rrr
Igd &@ )
cleaner energy and cutting-edge longer lasting products that can be future-proof jobs and skills training globally competitive and resilient
clean technological innovation repaired, recycled and re-used for the transition industry
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European Green Deal Elements

The European Green Deal

Projections & Modeling

000000

Transforming the
Increasing the EU's Climate EU's economy for & Azero pollution ambition
ambition for 2030 and 2050 sustainable future for a toxic-free environment

A
/ \
‘Supplying clean, affordable Preserving and restoring
and secure energy The ecosystems and biodiversity
1 European 1

Mobilising industry Green From ‘Farm to Fork’ a f:

for a clean and circular economy Deal hEi':ﬁY :ﬂ; ;:mllsn:ﬂ'ltal
rien system
\

/
Building and renovating in an Accelerating the shift to
energy and resource efficient way sustainable and smart mobility

Leave no one behind
(Just Transition)

Financing the transition

A European
Climate Pact

TheEU as a
global leader |
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Fit-for-55

Objective

Reduce net greenhouse gas emissions by at least 55% by
2030 compared to 1990 levels and achieve climate neutrality
by 2050
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Fit-for-55
Objective

Reduce net greenhouse gas emissions by at least 55% by
2030 compared to 1990 levels and achieve climate neutrality

by 2050

e 2021 Upgrade of previous target of 40%

¢ 13 interlinked proposals to revise existing EU Climate
and Energy laws

> + 6 proposals for new legislation
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Fit-for-55

Objective

Reduce net greenhouse gas emissions by at least 55% by
2030 compared to 1990 levels and achieve climate neutrality
by 2050

e 2021 Upgrade of previous target of 40%

¢ 13 interlinked proposals to revise existing EU Climate
and Energy laws

> + 6 proposals for new legislation

® EU Legislation — 2030 SDG Strategy
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Fit-for-55 Targets & Sectors

European Climate Law
55 % net emissions cut by 2030, compared to 1990
Climate neutrality by 2050
A
4 |
ETS sectors ® EU ETS market stability reserve - o o
61 % emissions cut, Carbon border ac ent mechanism* » ——— Buildings
compared to 2005 7
levels
o, em/lsﬂnn standards for carsand vans- o ——
P S S
Alternative fuels infrastructure requlation- & ——
T NS T
Effort-sharing = RefuelEU Aviation* & ————
sectors ™ S
40 % emissions cut, FuelEl Maritimes & e Transport
compared to 2005

levels .

- Methane requlation® &
\\\‘\ Effort-sharing Regulation- &
Gas\and Hydrogen Directive o

< aang
Gas and Hydrogen Regulation  ©

Land use, land use

change and forestry fenzable EnergyDirective- —==
310 Mt Co removals Energy Efficiency Directive - o -
‘ Enegg}gléia\iun Directive ®
* New legislative propesal LULUCF Regulation- »
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Pillars of Re-Power EU

Climate Policy Essentials
00000000000000000

Green Industrial Policy
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Every ditizen, business, and organisation can
save energy. Small behavioural changes, if we all
commit to them, can make a significant difference.
Contingency measures for supply interruptions will
also be needed.

ACCELERATING CLEAN ENERGY

Renewables are the cheapest and cleanest energy
available, and can be produced domestically, reducing
our need for energy imports. REPowerEU will speed
up the green transition and spur massive investment in
renewable energy. We also need to enable industry and
transport to substitute fossil fuel use faster to bring
down emissions and dependencies.

S U

DIVERSIFYING

The EU is working with international partners
to find alternative energy supplies. In the
short-term, we need alternative supplies of
gas, oil and coal as quickly as possible, and
looking to the future we will need renewable
hydrogen too.

INVESTMENT AND REFORM

Additional investments of €210 billion are
needed between now and 2027 to achieve
our independence from Russian fossil fuel
imports, currently costing European taxpayers
nearly €100 billion per year The Commission
proposes that Member States develop
national REPowerEU plans to implement
these new priorities.

27/66



Climate Policy Essentials Policies
00000000000000000

00000000080 0000000000

Green Industrial Policy
0000000000000 00000000

Next Generation EU

Multiannual financial framework 2021-2027
and Next Generation EU

EU expenditure for 2021-2027

Allamounts n € billon (2018 prices) Single Market,
Innovation
and Digital

s
gt o
ines 331

3

SN /

TOTAL BUDGET
18243

NEXT GENERATION | MFF
EUINGEU) | 20212027

750 [ 1073

Cohesi

Resi
andValues
Natural Resources
and Environment

[

Byt
Wity 1099.7
3504

[
@

[ p—.

Somer S Ghon

i o
25 158

Higration
and Border
Management

e
n1 Mimqsﬂmrm it
7198

Neighbourhood
and theWorld

Pritcsinasiare

Securityand
Defence

Mot~ 132

B

i

European Public
Administration

Counciloftheuropean Uno
General Secretariat
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NextGenerationEU breakdown

Recovery and
Resilience Facility
(RRF)

of which, loans

of which, grants
ReactEU

Horizon Europe
InvestEU

Rural Development

Just Transition Funds
(WTF)

RescEU

TOTAL

€672.5 billion

€360 billion

€312.5 billion

€47.5 billion

€5 billion

€5.6 billion

€7 .5 billion

€10 billion

€1.9 billion

€750 billion

Source: Gonelusions of the European Gouncil of 21 July 2020

5
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Financing Schemes

® Success of CCM & CCA projects and Commercialization
& Dissemination of Green Technologies is heavily
dependent on Funding
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© LIFE Program
Environmental and Climate Action
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® Success of CCM & CCA projects and Commercialization
& Dissemination of Green Technologies is heavily
dependent on Funding

¢ Key EU Financing Schemes:

© LIFE Program
Environmental and Climate Action

© HORIZON Program
Research & Innovation through international collaboration

@ Invest EU Program
Sustainable infrastructure, research, innovation and
digitization, SMEs, social investment and skills
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Financing Schemes

® Success of CCM & CCA projects and Commercialization
& Dissemination of Green Technologies is heavily
dependent on Funding

¢ Key EU Financing Schemes:

© LIFE Program
Environmental and Climate Action

© HORIZON Program
Research & Innovation through international collaboration

@ Invest EU Program
Sustainable infrastructure, research, innovation and
digitization, SMEs, social investment and skills

@ Just Transition Fund
Regional Development: Leaving no one behind in the
Green Transformation
29/66
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EU - ETS 1

® The EU Emissions Trading System (ETS) is a
Cap-and-Trade System for Carbon Permits established in
2005

» Phase I: 2005-2007, Phase II: 2008-2012, Phase III:
2013-2020, Phase 1V: 2021-2030
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® The EU Emissions Trading System (ETS) is a
Cap-and-Trade System for Carbon Permits established in
2005

» Phase I: 2005-2007, Phase II: 2008-2012, Phase III:
2013-2020, Phase 1V: 2021-2030

® Covering more than 11k manufacturing and power plants
and about 45% of the EU’s GHG emissions in 31
countries
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® The EU Emissions Trading System (ETS) is a
Cap-and-Trade System for Carbon Permits established in
2005

» Phase I: 2005-2007, Phase II: 2008-2012, Phase III:
2013-2020, Phase 1V: 2021-2030

® Covering more than 11k manufacturing and power plants
and about 45% of the EU’s GHG emissions in 31
countries

® 2005 — 2018 | of GHG emissions by 26% (target 21 %)
Phase IV Target: | 43% vs 2005
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EU - ETS 1

® The EU Emissions Trading System (ETS) is a
Cap-and-Trade System for Carbon Permits established in
2005

» Phase I: 2005-2007, Phase II: 2008-2012, Phase III:
2013-2020, Phase 1V: 2021-2030

® Covering more than 11k manufacturing and power plants
and about 45% of the EU’s GHG emissions in 31
countries

® 2005 — 2018 | of GHG emissions by 26% (target 21 %)
Phase IV Target: | 43% vs 2005

® Carbon Price as an Incentive for
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EU - ETS II

® Phases 1& II failed to promote decoupling from brown
technologies due to low Carbon Permit Prices

» Grandfathering, | in Economic Activity (GFC) and
Technological Lock-in
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technologies due to low Carbon Permit Prices
» Grandfathering, | in Economic Activity (GFC) and
Technological Lock-in

® Recent Progress mostly attributed to Government and EU
support through Subsidies and public R& D
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® Phase IV enters with 1 in Prices and Sector Coverage
— Buildings and Transport
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EU - ETS II

® Phases 1& II failed to promote decoupling from brown
technologies due to low Carbon Permit Prices

» Grandfathering, | in Economic Activity (GFC) and

Technological Lock-in

® Recent Progress mostly attributed to Government and EU
support through Subsidies and public R& D

® Phase IV enters with 1 in Prices and Sector Coverage
— Buildings and Transport

¢ Carbon Border Adjustment Mechanism (CBAM);
Import Tariff from Economies with no Carbon Market to
avoid Carbon Leakage
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EU Carbon Permits

2007

2010

2013

2018

2019 2022

source: trandingeconomics.com
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Drop in Emissions EU-ETS

% Change in Emissions 2005-2018
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Emissions EU-ETS Phases

Phase III

Phase II

Phase I
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Greece: Emissions in EU-ETS sectors

Greece

&0

60
z
H
E]

%— 40
8
Q

20

1]

.&é ,. qc;‘m

v

Bl Allocated W Verified

Source: EU-ETS
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Technology, Skills and Emissions in EU-ETS sectors

Skilled labor Competent

log verified emissions per installation
log verified emissions per installation

Competent

log verified emissions per installation
log verified emissions per installation
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Tech development Digital skills

m;
©
5
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EU-ETS 2

® New complementary System coming into force 2027

e Will cover CO2 emissions from fuel combustion in
buildings, road transport and additional sectors (not
covered by EU-ETS)

Green Industrial Policy Projections & Modeling
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® New complementary System coming into force 2027

e Will cover CO2 emissions from fuel combustion in
buildings, road transport and additional sectors (not
covered by EU-ETS)

¢ Charges in Suppliers not Consumers (e.g. fuel suppliers,
rather than car users)
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EU-ETS 2

® New complementary System coming into force 2027

Will cover CO2 emissions from fuel combustion in
buildings, road transport and additional sectors (not
covered by EU-ETS)

Charges in Suppliers not Consumers (e.g. fuel suppliers,
rather than car users)

Aimed to | Emissions by 42% by 2030 in covered sectors
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EU-ETS 2

® New complementary System coming into force 2027

e Will cover CO2 emissions from fuel combustion in
buildings, road transport and additional sectors (not
covered by EU-ETS)

¢ Charges in Suppliers not Consumers (e.g. fuel suppliers,
rather than car users)

® Aimed to | Emissions by 42% by 2030 in covered sectors

® % of the revenues — support vulnerable households
and micro-enterprises through a dedicated
Social Climate Fund (SCF)
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EU Social Climate Fund

® The EU Social Climate Fund (SCF) will support a fair
transition towards climate neutrality, helping alleviate the
social and economic impacts of the ETS2
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EU Social Climate Fund

® The EU Social Climate Fund (SCF) will support a fair
transition towards climate neutrality, helping alleviate the
social and economic impacts of the ETS2

e Targetting vulnerable groups affected (mostly) from
carbon price in fuel & transport

» Addressing Energy and Transport Poverty
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EU Social Climate Fund

® The EU Social Climate Fund (SCF) will support a fair
transition towards climate neutrality, helping alleviate the
social and economic impacts of the ETS2

e Targetting vulnerable groups affected (mostly) from
carbon price in fuel & transport

» Addressing Energy and Transport Poverty

e Mitigating distributional effects of carbon pricing

> Affecting low-income consumers and low-skill workers
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EU Social Climate Fund

® The EU Social Climate Fund (SCF) will support a fair
transition towards climate neutrality, helping alleviate the
social and economic impacts of the ETS2

e Targetting vulnerable groups affected (mostly) from
carbon price in fuel & transport

» Addressing Energy and Transport Poverty

e Mitigating distributional effects of carbon pricing

> Affecting low-income consumers and low-skill workers

® Revenues from ETS2 directly allocated to consumers and
indirectly through National Governments — National
Social Climate Plans (Details)
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Global Carbon Price (?)

¢ High Level Commission on Carbon Prices (2017):
achieving the goals of the Paris Agreement requires a
carbon price of: 40 - 80/tCO 2 by 2020
$50 - 100/tCO 2 by 2030
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achieving the goals of the Paris Agreement requires a
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® Currently, less than 20% of current global greenhouse gas
emissions are covered by a carbon price and most prices
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40/66



Climate Policy Essentials Policies Green Industrial Policy Projections & Modeling

000000000000 00000 0000000000000 00000000 000000000000 00O0O00000 000000

Global Carbon Price (?)

¢ High Level Commission on Carbon Prices (2017):
achieving the goals of the Paris Agreement requires a
carbon price of: 40 - 80/tCO 2 by 2020
$50 - 100/tCO 2 by 2030

® Currently, less than 20% of current global greenhouse gas
emissions are covered by a carbon price and most prices
are below the $40 - 80/tCO 2 range

® Ambitious carbon pricing often correlated with high
political trust and low corruption levels
— Carbon Lobbying against Climate Action
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Global Carbon Price (?)

¢ High Level Commission on Carbon Prices (2017):
achieving the goals of the Paris Agreement requires a
carbon price of: 40 - 80/tCO 2 by 2020
$50 - 100/tCO 2 by 2030

® Currently, less than 20% of current global greenhouse gas
emissions are covered by a carbon price and most prices
are below the $40 - 80/tCO 2 range

® Ambitious carbon pricing often correlated with high
political trust and low corruption levels
— Carbon Lobbying against Climate Action

¢ Finland, Norway, Sweden and Switzerland, are currently
the only countries that have carbon prices above 40$/tCO2
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Industrial Policy

(A) Definition

Any type of selective intervention or government policy that
attempts to alter the structure of production toward sectors
that are expected to offer better prospects for economic growth
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Industrial Policy

(A) Definition

Any type of selective intervention or government policy that
attempts to alter the structure of production toward sectors
that are expected to offer better prospects for economic growth

® The policy that shall not be named (ca. 1990-2010)

» Inefficiency, Regulatory Capture, Corruption

® Recent Resurgence

» Digital Technology, Green Transition, Geopolitics

® Smart Industrial Policy for the 21st century

» Steering towards Transformation
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Successful Industrial Policy (Terzi et al. (2023)

Green Industrial Policy
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Policy recommendation ~ Description Example of FU policy
| Future oriented Policies must be future oriented and hence innovation EIC
oriented
2 Sector and technology Focus on a sector, not a specific company Horizon Furope (Pillar II: Global
driven Challenges and Furopean Industrial
Competitiveness)
3 Competition is astrength ~ Avoid weakening the competitive nature of the Single Capital Markets Union
Market
4 Top-down, but also The policy goal must be defined in a balanced way that s~ IPCEI
bottom-up tangible enough to make it concrete but broad enough
to allow for creativity in achieving it
5 Accountable, non- Policies, outcomes, and assumptions must be constantly ~ Strategic Forum for IPCEL iden-
partisan, and monitored, questioned, and quickly adapted if need be tification of Strategic Value
adaptable Chains
6 Holistic approach Offensive and defensive tools must be designed con- Furapean Chips Act

sistently and shaped in tandem with a supportive
regulatory environment

Projections & Modeling
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Successftul IP: The Concorde

® 1960s Innovation is Supersonic
Transport

e UK & France Collaboration

e 3-5 billion USD development
costs

® Operated by Air France &
British Airways
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Green Industrial Policy

® An Industrial Policy in which climate change mitigation
becomes a binding constraint in achieving the social
welfare goal.

44 /66
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® An Industrial Policy in which climate change mitigation
becomes a binding constraint in achieving the social
welfare goal.

e 1 Market Failures associated with Green Transition
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Green Industrial Policy

® An Industrial Policy in which climate change mitigation
becomes a binding constraint in achieving the social
welfare goal.

e 1 Market Failures associated with Green Transition

® From Picking Winners to Picking Missions
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Green Industrial Policy

An Industrial Policy in which climate change mitigation
becomes a binding constraint in achieving the social
welfare goal.

T Market Failures associated with Green Transition

From Picking Winners to Picking Missions

® Promoting Growth, Resilience & Net Zero Transformation
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Green Industrial Policy

An Industrial Policy in which climate change mitigation
becomes a binding constraint in achieving the social
welfare goal.

T Market Failures associated with Green Transition

From Picking Winners to Picking Missions

® Promoting Growth, Resilience & Net Zero Transformation

Inflation Reduction Act : Flagship US Green Industrial
Policy Initiative
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What's the
Inflation
Reduction Act,
orIRA?

The most significant

federal climate
legisiation in US history!

$350 BILLION TOTAL FOR
NEW ENERGY AND
CLIMATE PROVISIONS

DIRECT REBATES,
GRANTS, & OTHER
FINANCING
OPTIONS WILL
TAKE ~ 12-24 MO.
TO BEGIN TO ROLL

out
(LATE 2023 - 2024)

Policies
0000000000000 00000000

Inflation Reduction Act

How does the IRA support
climate solutions?

A

ELECTRIFYING BUILDINGS

residential and commercial

Square feetof

Home energy
‘commercial

retrofits installations constructed,
b, | effcient homes space
i retrofitted

more at ElectrifyMissoula.org

ELECTRIC VEHICLES

tax credits for individuals
and manufacturers

RENEWABLE ENERGY
incentives for homeowners,
businesses, nonprofits,
& industry

0t
w7

More resources & info &

Green Industrial Policy
0000800000000 00000000

Projections & Modeling

000000

How will the IRA
impact me?

coELecTRIC
WITH YOUR —3»

APPLIANCES

BUY A NEW/ USED cET
EV THAT MEETS MONEY
REQUIREMENTS _3  OFF AT

POINT

® 2

The naton Rodueton At
e roviscss o i
e o g st

How much willyou get?

i
CALCULATE YOUR IRA
INCENTIVES AND SAVINGS:
REWIRINGAMERICA.ORG/APP/
IRA-CALCULATOR
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Race for Green Technologies

Volkswagen warns EU that US is beating
it in race to attract battery makers

Carmaker says it is progressing faster on US factory than European
one thanks to subsidies
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China leading Renewable Capacity

China has been making the largest additions to renewable capacity, by far

Annual average capacity additions (GW)

200

150
*—— Others

100
*— India
—— US

50
Europe

0

2016-17 2018-19 2020-21 2022-23
Source: IEA
©FT
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The EU Green Deal Industrial Plan

® The Green Deal Industrial Plan aims to enhance the
competitiveness of Europe’s net-zero industry and is
accelerating the transition to climate neutrality
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® The Green Deal Industrial Plan aims to enhance the
competitiveness of Europe’s net-zero industry and is
accelerating the transition to climate neutrality

¢ (Creating a simpler, faster and more predictable
Regulatory Framework
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® The Green Deal Industrial Plan aims to enhance the
competitiveness of Europe’s net-zero industry and is
accelerating the transition to climate neutrality

¢ (Creating a simpler, faster and more predictable
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The EU Green Deal Industrial Plan

® The Green Deal Industrial Plan aims to enhance the
competitiveness of Europe’s net-zero industry and is
accelerating the transition to climate neutrality

¢ (Creating a simpler, faster and more predictable
Regulatory Framework

® Builds on 3 Initiatives

@ Net-Zero Industry Act
© Critical Raw Materials Act

© Reform of electricity market design

® Reducing Foreign Dependence in the field of Green
Technologies
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The Green Deal Industrial Plan

The road to net-zero

Over €100 billion More than 400 GW
is the value of EU’s net-zero start-ups of wind and solar renewable energy
y in 2021, ing since p ion capacity in the EU in 2022,
2020 an increase of over 25% compared to
2020

The four pillars of the plan

To secure Europe’s place as the home of industrial innovation and clean tech, the Green Deal
Industrial Plan will cover four key pillars:

@

Predictable and simplified Faster access to funding Enhancing skills
regulatory environment

4.5 million

green jobs in the European economy
in 2019 up from 3.2 million in 2000

chains

Projections & Modeling
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Net Zero Industry Act

® Net Zero Industry Act

March 2023 Policy Act to scale up manufacturing of
clean technologies in the EU and make sure the Union
is well-equipped for the clean-energy transition

» EU Response to the US Inflation Reduction Act
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Net Zero Industry Act

® Net Zero Industry Act

March 2023 Policy Act to scale up manufacturing of
clean technologies in the EU and make sure the Union
is well-equipped for the clean-energy transition

» EU Response to the US Inflation Reduction Act

® 1 Strategic net-zero technologies manufacturing capacity
— at least 40% of the Union’s deployment needs by
2030

¢ Simplifying permit-granting processes

¢ Companies bidding for public tenders or subsidies
encouraged to source 40 per cent of their equipment
from EU factories proposals

50/66



Net Zero Industry Act Activities

Solar photovoltaic Electrolysers Onshore wind and
and solar thermal and fuel cells offshore renewables
S.UStamable Batteries Carbon capture
loges and storage and storage
biomethane . g

Heat pumps and Grid technologies

geothermal energy
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Critical Assessment

® Necessary Plan to secure Green Transition with no
excessive reliance on foreign powers (geopolitical risks)
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Critical Assessment

® Necessary Plan to secure Green Transition with no
excessive reliance on foreign powers (geopolitical risks)

® Lacks the Firepower — Resources compared to the $ 369
billion Inflation Reduction Act in the US (Link)

® Business-friendly Regulatory Framework is necessary but
not sufficient

® 400 bn €yearly investment to meet its target of net zero
emissions by 2050

® Buying and/or Building European — Increased input
Prices (under current status)
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IPCEI

Description

Important Projects of Common European Interest (IPCEI)
is a key strategic instrument with regard to the
implementation of the European Union Industrial Strategy
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is a key strategic instrument with regard to the
implementation of the European Union Industrial Strategy

® Knowledge, expertise, financial resources and economic
actors throughout the Union, as to overcome important
market or systemic failures and societal challenges
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IPCEI

Description

Important Projects of Common European Interest (IPCEI)
is a key strategic instrument with regard to the
implementation of the European Union Industrial Strategy

® Knowledge, expertise, financial resources and economic
actors throughout the Union, as to overcome important
market or systemic failures and societal challenges

® — Joint investments by public authorities and industries
from several EU countries
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Carbon Boarder Adjustment Mechanism

e EU Carbon Border Adjustment Mechanism (CBAM) is
the landmark EU tool to put a fair price for Emissions
embedded in Imports
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» Or the Carbon Price Differential
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e EU Carbon Border Adjustment Mechanism (CBAM) is
the landmark EU tool to put a fair price for Emissions
embedded in Imports

® A Tax on Imports equal to the EU Carbon Price from
economies without a Carbon Market

» Or the Carbon Price Differential
¢ Aligned with the EU-ETS Phase IV

¢ Protecting EU Industry while promoting Emission |

» Preventing Carbon Leakage
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Carbon Boarder Adjustment Mechanism

e EU Carbon Border Adjustment Mechanism (CBAM) is
the landmark EU tool to put a fair price for Emissions
embedded in Imports

® A Tax on Imports equal to the EU Carbon Price from
economies without a Carbon Market

» Or the Carbon Price Differential
¢ Aligned with the EU-ETS Phase IV

¢ Protecting EU Industry while promoting Emission |

» Preventing Carbon Leakage

e Starting October 2023 — fully in place in 2026
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CBAM in practice

EU importers of goods
covered by the CBAM registers
with national authorities
where they can also buy
CBAM certificates.
Certificates are priced based on
weekly ETS
allowances.

#EUGreenDeal

EU importer
declares
the emissions
embedded in its imports and
surrenders
the corresponding number
of certificates each year.

If importers can prove that a
carbon price has
already been paid
during the production of the
imported goods, the

corresponding amount =
can be deducted,

European
Commission
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Carbon Markets around the World
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Mission-oriented Policy Development

® Holistic Policy Framework inspired by the pioneering
work of Mariana Mazzucato
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Mission-oriented Policy Development
® Holistic Policy Framework inspired by the pioneering
work of Mariana Mazzucato

e Envisioning bold ("moonshot”) targets for Sustainable
Development

® Elevated role for Government - shaping rather than
fixing markets

® Integrates multiple sectors and actors around shared
societal challenges

® Inherently linked to Innovation Systems
involving public, private, academic, and civil society actors

® Promotes directionality019) in innovation
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Mission-led EU Green Transition

® Green Transition requires coordinated, cross-sectoral
frameworks to support transformative solutions
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® Central to the European Green Deal and Horizon Europe
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¢ (Climate Proofing: Integrating Adaptation and Mitigation
actions in (regional) development plans
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Mission-led EU Green Transition

® Green Transition requires coordinated, cross-sectoral
frameworks to support transformative solutions

¢ Central to the European Green Deal and Horizon Europe

¢ (Climate Proofing: Integrating Adaptation and Mitigation
actions in (regional) development plans

® Aligning investment, regulation, and innovation towards
climate goals

» 4/5 EU Missions directly related to Climate Change
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Mission-led EU Green Transition

® Green Transition requires coordinated, cross-sectoral
frameworks to support transformative solutions

¢ Central to the European Green Deal and Horizon Europe

¢ (Climate Proofing: Integrating Adaptation and Mitigation
actions in (regional) development plans

® Aligning investment, regulation, and innovation towards
climate goals

» 4/5 EU Missions directly related to Climate Change

¢ E.g. Carbon neutral cities warrants collaboration across
urban planning, construction, energy efficiency in
buildings, mobility, behavioural aspects, food value chain,
environmental technology capacity
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EU Missions

Adaptation to climate
change, including societal
transformation

Climate-neutral
and smart cities

Healthy oceans, seas,
coastal and mlam:l
waters

#HorizonEU H Euopean
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Mission Carbon Neutral Cities 2030
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Integrated Assessment Models

® Integrated Assessment Models (IAMs) are
mathematical computer models activity that utilize tools
from broad scientific fields to estimate GHG emissions
and their resultant effect on climate and human welfare
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and their resultant effect on climate and human welfare

® Broad set of Information — Researchers & Decision
makers — Policies
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® Integrated Assessment Models (IAMs) are
mathematical computer models activity that utilize tools
from broad scientific fields to estimate GHG emissions
and their resultant effect on climate and human welfare

® Broad set of Information — Researchers & Decision
makers — Policies

® [AMs commingle three aspects of scientific thinking

> Energy system/Technological progress models
»> Economic System Models

» Climate Science Models
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Integrated Assessment Models

® Integrated Assessment Models (IAMs) are
mathematical computer models activity that utilize tools
from broad scientific fields to estimate GHG emissions
and their resultant effect on climate and human welfare

® Broad set of Information — Researchers & Decision
makers — Policies

® [AMs commingle three aspects of scientific thinking

> Energy system/Technological progress models
»> Economic System Models

» Climate Science Models
® Over twenty climate change IAMs summarized here
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ENROADS Simulator

¢ The En-ROADS Climate Solutions Simulator is a fast,
powerful climate simulation tool for understanding how we
can achieve our climate goals through changes in energy, land
use, consumption, agriculture, and other policies.
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¢ The En-ROADS Climate Solutions Simulator is a fast,
powerful climate simulation tool for understanding how we
can achieve our climate goals through changes in energy, land
use, consumption, agriculture, and other policies.

® Developed by: Climate Interactive, Ventana Systems, UML
Climate Change Initiative, and MIT Sloan
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¢ The En-ROADS Climate Solutions Simulator is a fast,
powerful climate simulation tool for understanding how we
can achieve our climate goals through changes in energy, land
use, consumption, agriculture, and other policies.

® Developed by: Climate Interactive, Ventana Systems, UML
Climate Change Initiative, and MIT Sloan

® The tool provides a synthesis on Climate Solutions based on

the changes in Technological, Policy, Social and Economic
variables
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ENROADS Simulator

¢ The En-ROADS Climate Solutions Simulator is a fast,
powerful climate simulation tool for understanding how we
can achieve our climate goals through changes in energy, land
use, consumption, agriculture, and other policies.

® Developed by: Climate Interactive, Ventana Systems, UML
Climate Change Initiative, and MIT Sloan

® The tool provides a synthesis on Climate Solutions based on
the changes in Technological, Policy, Social and Economic
variables

e The En-ROADS Baseline scenario was created as a reasonable

starting point of minimal climate action to test various changes
in policies and assumptions to see the impacts on global climate
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ENROADS Capabilities

® Exploration of Policy Interactions: Users can
experiment with combinations of policies such as
subsidies for renewables, carbon taxes, or reforestation to
observe synergistic or counterproductive outcomes
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® Exploration of Policy Interactions: Users can
experiment with combinations of policies such as
subsidies for renewables, carbon taxes, or reforestation to
observe synergistic or counterproductive outcomes

® Global and Regional Focus: While the model provides
global insights, it allows exploration of regional
contributions to emissions reduction goals
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ENROADS Capabilities

® Exploration of Policy Interactions: Users can
experiment with combinations of policies such as
subsidies for renewables, carbon taxes, or reforestation to
observe synergistic or counterproductive outcomes

® Global and Regional Focus: While the model provides
global insights, it allows exploration of regional
contributions to emissions reduction goals

® Sectoral Coverage: En-ROADS covers sectors such as
electricity generation, transportation, industry, land use,
and carbon removal, offering a full-spectrum analysis of
mitigation strategies.
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ENROADS Interface
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Scenarios and Questions

® What is the Potential of Renewables in reducing average
temperature and GHG Emissions?
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» Which factors impede a higher impact of Renewables
promotion?
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Scenarios and Questions

® What is the Potential of Renewables in reducing average
temperature and GHG Emissions?

> How can we leverage complementarities?
» Which factors impede a higher impact of Renewables

promotion?

¢ What is the mechanism through which a Carbon Price
serves the Green Transition?
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Scenarios and Questions

® What is the Potential of Renewables in reducing average
temperature and GHG Emissions?

> How can we leverage complementarities?
» Which factors impede a higher impact of Renewables
promotion?
¢ What is the mechanism through which a Carbon Price
serves the Green Transition?

» What are the Equity considerations?

® Which Portfolio of Actions leads to 1.5° C?
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A long way to 1.5
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