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T2 AE &

Overview of the Project

» This joint project assesses Korea’s national climate policy at a critical
moment with ten years to achieve the NDC and 30 years to achieve its

ambitious carbon neutrality target.
2 3% ATE 27 2472 ZEEE(NDC) BA7HA 109, @435 B47H 3098 $AE $28 A A8t

» To span a possible range of future GHG emissions plausibly and consistently, we

develop multiple scenarios based on the Korean integrated assessment model,

GCAM-KAIST1.0.

T 2ANA AEHEE dBHA A7) A8, 29 FEH7/IEY (GCAM-KAISTL.0)S 7o 2 &

o Ay LE AL
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Introduction to GCAM (Global Change Assessment Model) 7
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Flexible Time Scale
GCAM Core runs at 5 years; capability to run at one year;
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Introduction to GCAM (Global Change Assessment Model) %

Pacific
Northwest

AAAAAAAAAAAAAAAA

Flexible Scale
Global Coverage

[ i s P i - | A= 4
= GCAM is... GCAM=2Z...
* One of four models chosen to create the representative concentration
pathways (RCPs) for the IPCC ARS. RCP(HEFE3=2) Ade] AL E 40 HERF F 31}
* One of six models chosen to the shared socioeconomic pathways (SSPs)
in the [PCC AR5 Ssp(3&Ar8172) Aol ALe-d 6t NERY F st

* One of three models used to create scenarios for Climate Change Science
Program (CCSP) and a prominent tool for analysis in the Climate Change
Technology Program (CCTP) in the U.S. B]=8 CCSP$ CCTPelA 2ol 3t 22 F

* Participated in virtually every major climate /energy/economics

seseasmencorer hislast 20uears e, very IEQC agsessment)
ow used by research'institutions and governments internationally.

AARLz BRst AT718NN T8¢

J —

Community Model Flexible Time Scale

tp://igeri.github.io/gcam-doc/toc.html GCAM Core runs at 5 years; capability to run at one year;
This publication was produced with the financial support of the European Union’s Partner%wﬁaffw?hbsdéqgerpﬁﬁ%tfq:fﬂéiegfﬁf@lhy of Solutions

for Our Climate (SFOC) and do not necessarily reflect the views of the European Union.

GCAM—-KAIST1.0@=d 583 71238) /1.
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Overview of Scenarios

= YA A% CurPol: current policy scenario that reflects current and
planned energy and climate policy measures, including the 9t plan for
electricity supply & demand, the 3™ basic plan for energy, and other
sectoral instruments (not inclusive of national long-term climate
ambition) Az shyx7eAD, Aost AR+F 1 RAY 5 A A FAL Aoz & A

* NDC#|< NDC: national policy scenario that caﬁtures the impact of NDC
target. After 2030, this scenario extrapolates the equivalent carbon price
in 2030. g4 o 3371 299 2030 NDCE B3 olo] 4= =L ASE ASE AFE Atele

= &4F % NZ2050: scenario that achieves a constant rate of decrease in
national GHG emissions to eventual net-zero emissions by 2050 with
direct air capture (DAC) technology made available
7] T B2 7|eo] AANY S Frt= JHY Sl d2FH S e AU

= B2 F 5 NoDAC NZ2050 NoDAC: scenario that achieves a constant

rate of decrease in national GHG emissions to eventual net-zero

emissions by 2050 without direct air capture DAC;»technology
37| T BEEH Ve BAGE FRSHA dtvhe 7Hd skl @asHe g AlvEl e
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GHG emissions of Korea

GHG Emissions NDC target:
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GHG emissions by Sector
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Primary Energy Consumption by Fuel
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Final Energy Consumption by Fuel

200520102015 2020 2025 2030 2035 2040 2045 2050

CurPol (A3 3R &) NDC (NDCAI <)

12

10

-]

EJ
L)

Y

N

200520102015 20202025 2030 2035 2040 2045 2050

Year Year

EJ

12

10

0

o

S

N

0

200520102015 2020 2025 2030 2035 2040 2045 2050

NZ2050 (&&2%3)

Year

This publication was produced with the financial support of the European Union’s Partnership Instrument. Its contents are the sole responsibility of Solutions

for Our Climate (SFOC) and do not necessarily reflect the views of the European Union.

|II“iE%e

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

B Wind

O Solar

[ Hydrogen
M Hydro

£ Biomass CCS
H Biomass
H Nuclear
O Coal CCS
H Coal

[l CHP

] Gas CCS
H Gas

| Oil

DAC

H Biomass
O Hydrogen
H Gas

M Coal

M Electricity
moil

O Feedstock



[EJ]

[Billion Pass-km]

IR L FF F& LHF
Transportation Energy Use by Fuel
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Carbon Prices for Net-Zero with/without DAC
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GHG Emissions for Net-Zero with/without DAC
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Main Findings

1.

For Korea, electrification of final demand coupled with the decarbonization of
the power sector will play a critical role in achieving the NDC and the carbon-
neutrality. 88 #29] gekrsisl GAE AT 52 /1371 @aF Do) ol F5:2A A 8& F Aot
The transition would require a significant ramp-up of renewable energy and
the expansion of CCS for some remaining fossil-fuel-based operations.
AR 2] F&3 St E 2319, CCS =910 mais|ojol §ie},

Let alone an economy-wide effort to cut GHG emissions, negative emissions
technologies (NETs) will have to be deployed to offset the remaining GHG
emissions for carbon neutrality by 2050.

717 0 2 ZESHE LA iR S 3] M E A <5V NETe)7H 22 e itk

The currently implemented policy measures seem to fall short of 2050
carbon neutrality and even 2030 NDC. It is recommended that the Korean
government ratchet up its policy ambition and introduce more

comprehensive policy instruments.

2050 ©425¥ 2L $18iA= 2030 NDC 33 B8 2050d7HA] T2 LA/ Z5S 9j8) st 42 Ex S
T A FE TQlsof gk _ . ,
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Assumptions for Direct Air Capture (GCAM-KAIST1.0)

2050 total DAC cost  “wy
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Technology Natural Gas Electricity Water Non-Energy Cost
(GJ/tCO») (GJ/tCO,) (m’ACO») (2015 $/tCO»)

Low cost DAC 5.3 1.3 4.7 180

(in main)

High cost DAC 8.1 1.8 4.7 300

Source: Fuhrman et al. 2020, Nature Climate Change
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The EU’s Climate Target Plan:
& 95% GHG reduction target by

2. 2030, a key milestone to
climate neutrality
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Climate Target Plan 7135= 4&x34

* |n 2014, the EU agreed to a target of at least 40% reduction in greenhouse gas
emissions by 2030 (compared to 1990 levels).

201449, 94 EL 20309714 19909 thu] 47k MEFS) 40%S AE87) 2 o,

* In November 2018 the European Commission presented the EU’s long-term strategy and
in 2019 the EU committed to becoming the world’s first climate neutrality by 2050.
20184 119 #3491 943)E EUS 37) Ahg Bwatz, 20199 AA H£2 2050 ©&2FYL AAPTh

* In December 2020, the EU endorsed an enhanced target to achieve 55% greenhouse gas

emission reductions in order to:
20209 129 HPATL 55% L4712 A& S D) 18 ZRE AT AP O, o) O 2t
v' present an enhanced NDC ahead of COP26
COP26 ©| 3] 4%d NDC(F7} 4712 AHEE) & LEaly] 93]
v set Europe on a smoother path to deliver on the climate-neutrality commitment, limit
global warming to 1.5°C under the Paris Agreement
B2 G FolA 71 A5e 1552 ATy, FRAHY B2FE DAL A3 2ok 48 A28 A 99
v’ seize the opportunity of investing in a greener future now to help us exit the crisis in a

stronger position than before o
AR A2 71397 gL B 54x8 AdL 9 Commission
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1. Climate Target Plan 7135% 3%&z23

How will we achieve the target? Fit for 55! &% 24 %7 55% Z=!

Based on the agreement, EU legislation will be revised to implement this target:
=9 FYE ulFeE BF o|FS Y3 EU ¥HE o] /AP Aol

The Emissions Trading System #2234 - strengthen cap on overall emissions andB
expand emissions trading to other sectors such as maritime, buildings and transport
The Effort Sharing Regulation =294

The Land Use, Land Use Change and Forestry (LULUCF) Regulation == ¢)¢, =014 a3 2 a9

Enhancing energy efficiency -1vx a3 23 - review the current EU energy efficiency target
of 32.5% byB2030; launch the ‘Renovation Wave’ to double building renovation rates to 2% by
2030

» Accelerating renewable energy use 144142 u3 7143 - review the current target of 32% of
renewables in theBEU energy mix by 2030 and double the share of renewable electricity
production to at leastB65% by 2030

» Sectoral legislation =2 w43 (e.g, strengthen CO, emission standards for cars and vans,
plan phase out for internal combustion engines)

7 - European |
Commission

YV V.V VY

1. Climate Target Plan 7132 % 43=x4
Economic benefits and more 317 <193} 7]e} 33
« A trajectory consistent with the Paris Agreement
350 bn € investments per year: Green Recovery
400.000+ extra jobs
Less energy imports (over 3 trillion € to 2050)
Renovating buildings for lower energy bills and emissions
while improving living conditions

60% less air pollution; more nature based solutions

Reducing health damages by at least € 110 billion compared
to 2015

8 - European
Commission




Coal phase-out — Just Transition 242 - 33%& 1%

Coal phase out commitments in the EU

* 13.2% of total power generation (2020)
* Down by 22% year-on-year

1:3_ 5  Carbon price up (EUR 30-40/tC02)

2 @® « Gas prices down
e ) =) o « 8 GW of coal generation retired in 2020
@ @O0 = @® « By 2030, 48% of EU’s existing coal

@20 LVOO®
TR -

power capacity will be phased out
20309714 19 A& 83 48% w4

{ o
l. Phase out under consideration “ '.—I ‘?'

|.- Mo phase out planned ‘__'I i)-r\is

European
* Memiber Stmtes with peat and o shale in their energy mix Commission

Coal phase-out — Just Transition24% - 338 3@

3 1270%, 4170 A A4 230,000708) A& @& A7) Folglo,
55% AEFRE 24T B Y 4499 2/37F Ylold ZoE 439

. 230,000 jobs in the coal industry across 41 regions
and 12 EU countries, economic and social impacts
cannot be ignored

. Modelling suggests that with the 55% climate target,
approximately two thirds of EU’s employment in coal
mining will disappear by 2030

. Key tools
v’ Coal Regions in Transition Initiative for
technical support 4 & A194% o|uMg L mla
v Just Transition Mechanism: €150 billion in
2021-2027 to alleviate the socio-economic
impact of the transition 3% 2% AA4% =14

m European
1 0 Commission



The role of gas — Methane emissions

11

729 4 - wge] thsto]

Today gaseous energy consumption amounts to around 25% of the total EU energy
consumption (96% is natural gas) &3 oluA 1% 25% 2A
It is a source of flexibility for the energy system increasingly based on intermittent RES
generation #a4 Ado2xe 9%
The share of gas to remain stable (around 19%) until 2030
By 2050, decline and decarbonisation: natural gas + CCS, decarbonised and renewable
gases (e.g. biomethane, hydrogen) 205067 vl¢ 72 2 @23} o3
Adjust markets, facilitate system integration, avoid lock-in effects
Methane: short-lived but 86x larger global warming potential than carbon
EU Methane Strategy: #+3«% vig 23 A%

* Improved measurement, reporting and verification

* Obligation to improve leak detection and repair

* Venting, flaring and standards covering the full supply chain

* Support of International Methane Emissions Observatory

References #1&3

Climate Target Plan (overview): https://ec.europa.eu/clima/policies/eu-
climate-action/2030_ctp _en

European
Commission

 Communication from the Commission — Stepping up Europe’s 2030 climate
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ambition Investing in a climate-neutral future for the benefit of our people

Impact assessment
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