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2011: European Commission Roadmap for
a Low Carbon Economy

In 2011 the Commission published its Roadmap, aiming at
80% GHG emission reductions by 2050
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Since then, the context has changed:
technology costs have fallen rapidly

m

= 2011 EU Roadmap projected gradual cost reductions for wind
and solar...

Development of capital costs over time (RES)
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= ... but in reality they have fallen far more steeply (IRENA)
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... and climate science shows the EU needs to
) 7 A
move faster than previously thought

aitTerent levels oT global warming Tor people, economies and ecosystems
across sectors and regions.

Impacts and risks associated with the Reasons for Concern (RFCs)
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Source: IPCC, Global Warming of 1.5 °C, 2018

Purple indicates very high
risks of severe impacts/risks
and the presence of
significant irreversibility or
the persistence of
climate-related hazards,
combined with limited
ability to adapt due to the
nature of the hazard or
impacts/risks.

Red indicates severe and
widespread impacts/risks.
Yellow indicates that
impacts/risks are detectable
and attributable to climate
change with at least medium
confidence.

White indicates that no
impacts are detectable and
attributable to climate
change.



Political decisions affirm the need for a new ~
Long Term Strategy

Mations Unies
reUE es FRangementsl

" 2015 Paris Agreement: all Parties should
Y strive to formulate and communicate long-
term low greenhouse gas emission
development strategies by 2020

March 2018: The European Council invites
the Commission to present by the first
guarter of 2019 a proposal for a strategy for
long-term EU greenhouse gas reductions in
accordance with the Paris Agreement, taking
- into account the national plans

2018: Governance regulation: EU longterm
strategy to include a scenario on achieving
net zero GHG emissions within the Union by
2050 and negative emissions thereafter;
countries to develop 2050 strategies by
2020
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Publication in September 2018
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Structure of the CTl 2050 Roadmap Tool

Demography, economy and lifestyle assumptions

e Lifestyle
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mode & occupancy
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Travel demand
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4 ambition levels are used as boundaries
to create scenarios

e J s e J e

* Current ambition * Increased ambition * Ambitious * Transformational
* Current legal * More extensive use * Significant effort * Max implementation
measures, “BAU” of existing based on high requiring fast
technologies implementation of deployment and,
available in some cases, some
technologies type of innovation
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Oct 2017 — May 2018: consultation, bui
of CTlI EU 2050 model and webtool

https://stakeholder.netzero2050.eu

m _ ClimateWorks Net Zero 2050 CLIMACT
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Key messages " A

= Reaching net-zero GHG emissions by 2050 is feasible but
requires robust action across all sectors, and widening
the range of low-carbon options used for the transition

* Net-zero GHG emissions in 2050 requires raising the
2030 ambition level to set Europe on the right trajectory

* Net-zero pathways can cost less than business-as-usual
and build a more attractive, resilient society
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Jﬂil] P The EU Calc model adds Member States
> EUCALC granularity and additional modules
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Model suite used A

assumptions

Macro-sconomic input
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Baseline: updated REF2016 @

= Baseline keeps the macro-economic projections, fossil fuels
price developments and pre-2015 Member States policies as
implemented in REF2016, and incorporates

= an update of technology assumptions as conducted under the ASSET
project

= several major recently agreed pieces of legislation + recent
Commission proposals

= Achievement of the 2030 climate and energy targets (at least 40% GHG vs

1990, at least 32% share RES in final energy consumption, at least 32.5% reduction in
energy consumption

= "Results in 45% GHG reductions vs 1990 by 2030 — many argue
this is insufficient

= Includes projections out to 2070
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8 scenarios developed, in 3 categories @

= CATEGORY 1: -80% by 2050 excluding LULUCF, with reductions
driven by

= Electrification

= Hydrogen

= Production and use of e-fuels (power to X)

= Energy Efficiency in buildings, industry and transport

= Circular economy in industry and (to a lesser extent) transport

= CATEGORY 2: "COMBQO" scenario combining Category 1 pathways
on a moderate basis (reaches "85% + 5% sink

= CATEGORY 3: 1.5% degree scenarios, reaching net zero by 2050
(including sinks), achieved by

= Greater use of negative emissions technologies (BECCS)

= Sustainable lifestyles: consumer choice in transport, circular economy in
industry

06/12/18 European Climate Foundation 19



Common features of Category 1 scenarios ()

Tahle 26: Major common characteristics of Scenario Category 1

e Level of Ambition
. round -80% GHG emigsion reductions in 2050 {excluding LULUCF)

e Main Common Assumptions

»  Markel Coardination for infrastructure deployment.
«  Significant learning by doing for low carbon technologies.

s No Regret Options

Intensification of Energy Efficency post-2030 acrass the energy system.
Average renavation rate of buildings past 2030 i minimum double than the
historical rates.

¢ Smoothened electricity consumption patterns, driven by increased self-
cansumption, demand response and digitalisation {making smart
appliances/building control Tunctions wide-spread.
Development of electricity storage for better integration of RES
Moderate circular economy measures, with increased resaurce efficiency
and improved waste management compared Lo today

mmel Renewable Energy

High penetration of RES in Power Generation, but also in heating & caoling.
Increase in the advanced biafuel (and bio- methane) mandate in Transport,
reaching at least 25% in tatal transpart fuels {excluding electricity and
hydrogen) by 2050.

«  Biamass imports fimited post-2030, close ta 2015 levels fapprox. 12 Mige)

memed Power Sector

«  Power is nearly decarbanized by 2050.
«  Muclear still plays a role in the power sectar.
«  CCS deployment faces mitations watil 2050, These are relaxed post-2050.,

sl Transport Sector

Higher intensity of palicies post- 20320 relative ta the Baseline.

Measures increasing the efficency af the transport system {i.e. digital
technologies, connected, cooperative and automated rmability, smart
pricing, encouraging multi-maodality and shifts ta lower emission transpart
mades).

Ambitious CO2 standards for LOVE and HDWs in all seenarios.

Connected, coaperative and autamated mobility.

|
]

« Common carban price for all segnarios in Scenaria Group L.

Source:https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018 733 analysis_in_support_en_0.pdf
06/12/18 European Climate Foundation 20



Differences in Category 1 scenarios

Tahle 28: Main differences in assumptions of Scenario Category 1

Sector ELEC

Promating use
of electricity
Tor heating.

Electrification
fier pazrt of ligh
LernperaLire
bl

COhptirmistic
leaming
assumptions
Tor buslterics,

Srndanls for
cars reach 16
RCO2 %k
[WLTF eyele)
in 2050 and
heeome rero
From 2060
arwanis.

Source:https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018 733 analysis_in_support_en_0.pdf
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Promotimg use of
bty pewteal
RASES.

Dhrect use of
hyedroygen in high

Lerperilure
furmerss.
OipLimastic
learning
assurnplions for
el celis,

acale
availability of H2
refiselling sations.
Standards For cars
reach 1R pCO2km
tra 2050
Share of hydrogen

i distributed gas
of up to S0% in
2050 amd T0% in
070,

Hydrogen
production
prowudes indinect
clectricily stotage,

Preanoting use of
carbon neutral
FASLS,

Standards for cars
reach 3 gO0Ekm
in 2050

Share of e-gas in
s distribution
ik up w AG,

Fegan production
privvides mndirect
clectricity storage.

encrgy efficiency
in applignces.

Further mmproved
energy efficiency
in inclustrial heat
applications and

equipcncl.

Wit beat
TECOVETY.

Further tnproved
energy efficiency
of vehicles.

Higher model
shaft wewards rail,
waterhomme
Traniport and
collective
transport modes
in the urban
envinmmnen.

Srandards for
cars feach 13
pCOZkm m
2050
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CIRC

Beduced
rEnaVELOn COSE
due o material
efficiency and
substitation.

Changing
mndusirial valoe

chitin, mare
carcular, more
recyeling,
redueed pricmary
Pstfustial output

on average 10%,

Waste heat
[ECOVEDY,

Integrating the
xhﬂ:‘ing
eonoary and
connectad,
comperative and
autnrmated
rrnllity,

Mbare efficient
logistics.

Stancards for
cary reach 30
O km in
2050
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Top lines of the Communication @

“The aim of this long-term strategy is to confirm Europe’s commitment
to lead in global climate action and to present a vision that can lead to
achieving net-zero greenhouse gase emissions by 2050 through a
socially-fair transition in a cost-efficient manner.”

= We can and should reach net zero by 2050.
= |t is affordable and there are plenty of co-benefits.

= Existing technologies can get us a long way, and to get all the way to
zero we can focus more on technologies or on behaviour change.

= It is a vision to set direction of travel: does not propose new policies
or revision of 2030 targets.

=> [t is a conversation starter: not legally binding, and not yet a true
strategy
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What happens next?

= Deadline for submitting LTS to UNFCCC is end of 2020

= Political endorsement is needed: Heads of State should issue
conclusions on the top lines and the European Parliament will also
give a view

= Council endorsement could occur at any of several meetings in coming
months — Sibiu summit in May?

= Sectoral Councils should also be invited to consider the contents

= European Parliament will prepare a resolution by March

= Then Commission will prepare a short document to submit to
UNFCCC

= In terms of underpinning policies and making the strategy “live”:
European Commission work programme for 2019-2024 mandate is
an important landing point

= Priorities will be determined during 2019
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For more details: @

= Overall page:
https://ec.europa.eu/clima/policies/strategies/2050 en

= Communication (narrative document, 25 pages)

https://ec.europa.eu/clima/sites/clima/files/docs/pages/
com 2018 733 en. pdf

= In-depth technical analysis (393 pages)

https://ec.europa.eu/clima/sites/clima/files/docs/pages/
com 2018 733 analysis in support en 0.pdf

06/12/18 European Climate Foundation 24









Structure of the CTl 2050 Roadmap tool 4

Demography, economy and lifestyle assumptions

Economy, fuel prices

Lifestyle Demography

‘ Demand activity input

Technologies, Energy & Resources

—

(" Food Energy reguirements by sector ] Energy supply
production Transport Buildings Manufacturing
Impact on resources l
Fossil fuels

Trans-boundary effects,
Trade, & Flows

Outside the EU
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Levers are grouped in 7 categories to
discuss scenarios implications

Category Description

Social patterns Demand-side levers driven by social context and lifestyles
Societal organization Demand-side levers driven by infrastructures and business models
Process improvements and Technologies to improve processes and energy efficiency

energy efficiency

Fuel switch and electrification Switching to low-carbon fuels

Zero-carbon power production Power supply specific levers

CCS/BECCS Carbon Capture & storage potentially combined with bioenergy

Land-use sinks Increasing natural sinks trough land use

06/12/18 ECF/ClimateWorks/Climact 28



Summer 2018: testing, scenario developmentf\
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The impact of key lever groups differs

significantly across the three scenarios

GHG emissions by lever category in the 3 net-zero scenarios

[MtCO2e]
Shared Effort Technology Demand
3.074
N |
-l m_ -
o b_
EU-
REF16

06/12/18
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|:| Social patterns
- Societal organization

- Process improvements and
energy efficiency

B Fuel switch and electrification
- Zero-carbon power production
[ ccs/BEccs

- Land-use sinks
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High ambition is required in all sectors, whatever
the chosen pathway

GHG emission reductions by sector between 1990 and 2050 in the 3 net-zero scenarios (Shared efforts, Technology,
Demand) [MtCO2e/year]

1.784 — 1990

] Range of the ambition
_1.440 in the 3 scenarios in 2050

@@ 782 776
oo

— e
158 to 235 240to 331

2to 47 0to 127 0to 30 -232

- ~
ﬁ; /ﬁ\ d s -584 to -511

Power Transport Buildings Industry Agriculture LULUCF

and waste | I
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Net zero requires increasing existing efforts and
solutions, as well as upscaling the commercialization
and deployment of new technologies and the
innovation in business models

[MtCO2e]
5.411
Additional potential from increased
innovation across sectors
Increa-
sed
efforts
1990 Increasing  Additional Net-zero
existing innovation 2050
efforts
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The 2030 ambition needs to be increased level to be
in line with net-zero scenarios.

EU GHG Emissions [MtCO2e]

6.000
5.000
4.000 Range of Net-zero pathways
e F UREF
3.000 o
e FUCO30/30
2.000 0 o/ i
Range of -55% to -65% in e==_375 EE / 32 RES legislation
2030 compared to around (*see footnote)
-50% in the latest legislation
1.000

o
o~
2005 J

o O A NN <N OO A ANNSTWM ONODDO dANMSTST LW ONNNDO dNMST W ON0O O
[e)) D I s T I T s e e e e N A o A o N o A O A N o A o A0 B 0 O 0 O . M o o B .0 B .0 T 0 N ' O . LSS S S ol S S oS oS S (S i T |
[e)] OO OO0 0000000000000 O0O00D00D0D0D0D0O0D0O0O0000O00O00O0O0OO0OOo
i (o I Ao\ A ot B o N o VAN o VA o I o BN o U o VI o VA o M o L I o\ I o U o VA o VA o | I o I o NI o VAN o N A o I oS I e e U S I o I o\ I AN o A o BN oN B o U e @ I B o B oY

* This scenario is based on the latest « Non paper on complementary economic modelling:[; undertaken by DG ENER regarding different energy
policy scenarios » and is using the 33% RES / 33% EE figure for 2030, with a linear interpolation from 2016, so it slightly overestimating the latest
legislation
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There are « no-regret » actions to implement
by 2030

Sector

=

Example of “no-regret” action

Transport - Stabilizing transport demand

- The car share decreases to 70% from around 80% today

|/
/ﬁ\ Buildings - Reaching 3% annual renovation rate (deep retrofit)

e ]

I Industry

R\

/ D999
]

N[

06/12/18

Power

AFOLU

- Sector transition: From 2030, new buildings must be « energy positive »

- Significantly reducing the demand for material and products
(functional economy, circular economy, innovation)

- Nearly complete phase-out of coal
- Wind and solar should reach at least 50% of power production

- land-use must fully integrate climate change
- Design incentives for afforestation
- Meat consumption must be reduced by at least 25%

ECF/ClimateWorks/Climact 34



Net-zero GHG emissions pathways can be cost-
negative in the medium to long term, particularly if
social and business model innovation can be
channelled to increase asset utilisation

EU-REF16 scenario 1 Shared efforts scenario
3000 3000
//TO
000 / 2000 4 /__—-\
\To‘m"
o T \J \J 1 o T T T 1
| 201 2020 2030 2049 2050 201 2020 2030 2040 2050
b o
EU-REF16 scenario Technology scenario
3000+ $00
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Total energy system costs are lower than climate
damages and their difference to business-as-usual is
lower than the co-benefits that are reaped

Higher than 3000

[bn€/year] [bn€/year] 625
Health
2.260 B 150 | Energy security
Resources
See ;
clarifications
in footnote ; Economy
2.410 5
1.910 §
EU-REF16 Delta Shared Delta Technology Yearly monetized Delta in yearly Yearly monetized
(cT efforts net- net-zero impact of climate i total costs from impact of various
reproduction) zero scenario scenario damages l EU-REF16 to co-benefits

Shared efforts
and technology
scenarios

Average undiscounted yearly total costs between 2015 and 2050

Source: Yearly costs are from the EU-CTI 2050 Roadmap project, co-benefits are derived from the COMBI project https://combi-project.eu/ and
they are focused on buildings, transport and industry efficiency so they should be taken as a minimum amount, figures specifically for health are
from a study by DG Energy (2018), and the impact from climate damages is based on EEA report on “Climate change, impacts and vulnerability in
Europe 2016" and finally the article by Burke et al. in Nature « Large potential reduction in economic damages under UN mitigation targets” comes
to potential damages of US$ 20 trillions globally. Taking today’s share of Europe in global GDP of ~17% this would lead to a figure around EUR
3000 to 4000 billions, significantly above the costs and investment requirements.
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