E3MLab
www.e3mlab.eu

PRIMES
Model

FOR ALL
EUROPEANS

The “Clean Energy for all Europeans” Package and the role of
ETS

By Professor Pantelis Capros, E3MLab
central@e3mlab.eu

E'M - Lab
4 July 2017



CLEAN ENERGY FOR ALL EUROPEANS announced in Nov. 30, 2016:
Commission proposes new rules for consumer centered clean energy transition

EFE

* The proposal mainly uses two policy scenarios, EUCO27 and EUCO30, quantified using the PRIMES model of
E3MLab/NTUA (also used for numerous sensitivity variants)

« Conceived using a combination of targets and concrete bottom-up policy measures

ETS CO2 in 2030, Policies Increase of ETS linear factor to 2.2% for 2021-30

43% less than in ETS ili
GHG in 2030, 40% /0 2005 : Market Stability Reserve

d f 1990 RES-E policies: new guidelines for auctions
ang‘;\:‘nz(;gggo_gé/o Non-ETS GHG in Policies Policies for biofuels

2030, 30% less than [ERi=ES

in 2005

Support of RES in heating

Energy efficiency of buildings: new EED,
enhancement of article 7

Policies
Tal’_qets -~ | Efficiency  More stringent eco-design
Support of heat pumps
rr|h1ary Energy: Best available techniques in industry
D reduced in 2030 by CO2 car standards (70-75gC0O2/km in 2030, 25 in 2050)
SELSUEIOIET S T OF ORI ) r | Policies  and for Vans (120 in 2030, 60 in 2050)
gross final energy .
B TR AT 30% (1321Mtoe) Transport
20:30 - relative to a Efficiency standards (1.5% increase per year) for trucks

projection done in
07 <

Measures improving the efficiency of the transport system
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Storyline of EUCO scenarios

*The Targets are defined for 2030 but also for 2050

*The EUCOs are decarbonisation scenarios,
compatible with a 2°C global scenario and the EU
INDC in Paris-2015 COP

*ETS drives strong emission reduction in the power 2030 - 2050
: : » Deep decarbonisation of
sector and mainly pushes development of RES which the power sector
benefit from learning-by-doing requiring low or no out- 2020 — 2030 » Transport sector
f-the-mark r . . electrification
of-the-market support _ o Energy Efficiency - Heating: electrification and
*The reforms of the EU internal markets of electricity ‘ I'je”ewab'i‘s further efficiency
: : : * rower sector « Advanced Biofuels in
and gas _enhance integration of baIgncmg and | Decarbonisation some fransport sectors
competition, supplemented by new interconnections * Infrastructure
. « Completion of Internal
* Energy efficiency measures strongly reduce demand, Market

including for electricity

* Transport achieves significant emissions cut in the
long term, through electrification of cars and LCVs
and increased use of advanced biofuels in non-

electffitt trafi€port rdey



Structure of Power Generation

The ETS prices drive profound - 4950 Net Electricity Generation by Plant type in EUCO30
transformation of power E4500
generation = Other RES
* Solid fuels strongly decline g0
- Nuclear maintains a rather stable 3600 g
share 3150 = Wind power
*Gas has a significant share and
plays an important balancing role 2700 7 P Hysdeg
In the system 2250 a% 12.% : Biomass-waste fired
*Emergence of storage systems in - o 1% 1‘:" 10%
the long term reduces gas 1500 o, 18% 8% e gy  Gasfired
importance 1350 25% " o et 13% - Oil fired
« Hydro power and biomass are o0 2% 14% 2% 1%
stable Solids fired
» The variable RES (solar PV, wind 90 I 2%  23% 22% 2%% .
onshore and offshore) is the 0
Strongly emerging pOWGr 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

generation industry:

. 30% A tot& 92030’ (B0%R Al RES)
- 50% in 2050 (65% all RES)



The Energy Efficiency pillar

Enablers:

1. Renovation of
houses and
buildings

2. Eco-design
regulation

3. BAT in industry

4. Transport
electrification and
energy efficiency
standards

Based on cost-

effectiveness analysis,
EM - Lab 4 July 2017
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The RES Pillar

« Solar and wind deploying in the power
sector are the main drivers of the
increase in the renewables

*Renewables in heating and cooling also
develop, albeit at a slower pace, driven
by heat pumps and RES-based
production of heat

* The biofuels in transport constitute the
main growing market for bioenergy, as
biofuels are essential for reducing
emissions in non-electrified transport
segments (the RES-T includes for
electricity used in transport the RES
used in power sector)

Note: The EUCO30-RES30 variant was
only a sensitivity analysis
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ETS Historical Outlook

_ 7 B
* The ETS prices are currently low and do not provide sufficient signal to reduce emissions
« From 2013 onwards, the allowances are auctioned and free allocation decreases
* But in the past, the allowances allocated were in excess of emissions, as they have been below forecasts, due to the
economic slowdown
* The surplus (total number of allowances in circulation) explains the persistence of low ETS prices
 Actors with a long position do not expect future returns and sell them
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The Market Stability Reserve and PRIMES-based
mrmm Projections

. C Total allocated allowances in scenarios Surplus of allowances (MiCO2)
«‘Back-loading’: postpone the (MtCO2) 2250
auctioning of 900 million 2600
allowances until 2019-2020 P — 2000
.550 tO 700 m|”|0n — f .I = == = EuCo scenario 1750
allowances unallocated until 22 after the MSR 560
2020 go to the reserve "000
-Linear Reduction Factor set | /) 1250
at 2.2% up from 1.74% 1800 P 1000
Surplus: Allowances in 1600 MO
] ] N 750
circulation S|
+ If above 833 MtCO2, 12% go NN P
to the reserve 1200 R 250
N crier e
+ If below 400 MtCO2, 100 Mt fler the MR
are released from the reserve 109 D T P Y SR
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Projection of ETS prices (PRIMES model)
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* The MSR is of critical ETS Price (€/1CO2) ETS Price (€/tCO2)
Importance, because 100 100
* It reduces the surplus EuCo27
mechanically 90 90 EuCo30
- It is applied automatically Bt EuCo33
- Both encourage positive 80 Reference 2 o

anticipation that ETS prices will EuCo35

rise in the future 70 70 EuCod0
« Scarcity of allowances also 60 60
depends on the linear
reduction factor >0 >0
* Sensitivity scenarios (using 40 40
PRIMES) show that the
emissions in the future mainly 30 30
depend on demand for 0 .
electricity.
*For example, a decline of 10 10
dﬁ_m_and as all_ result of strong . )
efficiency policies (or a ° O N0 oo
slowd owyn Fz)f econc()mic gl’OWth) f@o%wo\gw(’\w@\bq,'a\bf@\%WQ@WQ&W&Z&‘Orp&%w&gw@mw&b § § S 9 é S § S 9 é
can lead to continued
persistenea eflowiENS prices

despite the MSR.
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Concluding Remarks

* The legislative package proposed by the Commission defines mandatory
targets for 2030 within a decarbonisation roadmap to 2050. The policy
ambition is without precedent.

* The role of electricity is central in the transition, and the main two pillars
are energy efficiency and renewables.

 The EU ETS prices is a major driver of the transformation in the power
sector, which is crucial for enabling emissions cuts in the entire energy
system.

* However, the EU ETS must provide sufficient certainty regarding the
price signal.

« The Market Stability Reserve (MSR) and the decrease in the Linear
Reduction Factor are of utmost importance to enable positive
anticipation.

«-Nonethelessif demand for electricity declines, the EU ETS may not
deliver despite the MSR.



