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The Impacts of Climate Change

Climate change is real and the impacts of climate change are largely driven by
human-caused GHG emissions. (Pcc AR5)

1991~2012 | By 2100

Avg. Temp: 0.89C 4 Avg. Temp: 3.7C 4
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If current. ==
emissiontrend 398

persists, e = o

- e It s e T T ey

Sea level rise Sea level rise

19cm 63cm

The most abundant GHG, carbon dioxide (CO,), is the product of burning fossil fuels.
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Climate Change & Sustainable Development

Climate change is an issue that all Parties have to solve for their
sustainable development.

s

Climate Change

Temperature Rise

Human/Natural System
Food & Water

Sea Level Rise Ecosystem & Biodiversity
Extreme Weather Events Adaptation Health & Habitat

Mitigation Adaptation

Socio-Economic

Development Path
Economic Growth
Technology
Population & Government

Mitigation
Greenhouse Gas |I

Emissions
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Industrial and power generation sectors will play a key role ach
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Korea’s industrial sector is vulnerable to further reduction of GHG emissions.

<Share of Manufacturing Sector in Total Value-Added>

31.0%

22.0%
18.2%
I :
Germany Japan uUsa Korea

<Energy Efficiency of Steel Industry by Country>

(Energy Usage Index for Unit Production)

100 104 I | I I
Korea Japan Australia Canada India

Source: APP Steel T/F (2010)

143

<Energy Intensity of Industrial Sector, 2012>

(Unit: TOE/10008) 644
Germany Japan France Korea

<Energy Efficiency of Petrochemical Industry by Region>
(Energy Usage Index in NCC Process)
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Korea Asia Europe South North Middle World
America America East Average

Source: Solomon Studies (2009)
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“Significant abatement and reduction in emissions intensity will
be required to 2030, if it (South Korea) wishes to hit the target.
This will, however, likely prove difficult, as there are few cheap
abatement options in the South Korean economy. The
efficiency of its industrial sectors are among the best in the

OECD.”

Source : Bloomberg New Energy Finance, HOW AMBITIOUS ARE THE POST-2020 TARGETS?
Assessing the INDCs: Comparing Apples with Oranges, 2015.10
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Industry
Power
Generation

Fuel switch (heavy oil — LNG), Heat recovery, Efficiency
improvement of power using equipment, etc.

High-efficiency energy equipment, Optimization of power usage,
Heat recovery (steam production, LNG demand reduction), etc.

Increase of share of cement binder, Fuel switch (coal — waste
plastic), Increase of slag cement production, etc.

Efficiency improvement of power generation facilities, Decrease
of transmission loss, Efficiency improvement of coal-fired power
plant, etc.
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GHG emission reduction target of each industrial sector is analyzed and set
by utilizing both top-down(government) and bottom-up(industry)
approaches.

- Large GHG reduction potentials in the industrial process

- International standards for environmentally-friendly process
has been strengthened

- Consideration on the cycle of process equipment replacement

- A high potential to reduce GHG emission through energy
efficiency improvement

- Insignificant GHG reduction potentials because of high energy
efficiency at the international level

- Contribution to low-carbon industrial structure through
continuous efforts to improve energy efficienc

- Long-term decrease or stagnation of production and GHG
emissions

- Low GHG emission reduction potentials
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Stable Energy S/D
Energy Security
Climate Change

New Growth Engine

Acceptability of NPP
Conflict on energy facilities
Limited deployment of NREs

Pressure for GHG reduction ‘ s
Pl - s”
u’ Deployment of ] » W e o Y~
NREs - L
: fmmmees ﬁRecovery of energy N
Expansion of pricing mechanism
: DSM-oriented  Development of new

/ Strategy demand management

Supply-oriented 5 rseé;)urces (e.g.ICT,

Strategy \ * Promotion of ;
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MARZE 247IA LS S271M ) H2 et = CCS
UMBEE 2ATIA Z=: MAVYUILX] 44% ) AH|EZ 25% ) EXH= 15%
5 49 CO, abatement 2025 2040
43 curgz:‘:gg‘:'es Energy service 16% 12%
demand
= End-use efficiency 53% 48%
39 Supply efficiency 3% 3%
37 B Fuel and technology 2% 2%
switching in end-uses
35 N e Renewables 19% 24%
ew PO|IFIES
33 Seenano 1 Biofuels 2% 2%
31 Nuclear 4% 7%
M ccs 1% 2%
29 I Ll T L L L 1
2010 2020 2030 2040 lotal (EEC0;) a8 I

Note: CCS = carbon capture and storage.

Source : IEA (2015)
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1) O X|E= 7HM: Non-Regret

Global GHG abatement cost curve beyond business-as-usual — 2030

Abatement cost

Gas plant CCS retrofit
Coal CGS retrofit

€ pertCOze Non—Regret Iron and steel CCS new build
60 - Low penetration wind Caoal CCS new build
50 | — Residential electronics R kg m hybnd Hower prart !::E—rf.?ﬁr?s ]
- . - Degraded forest reforestation Reduced intensiveg . 5
40 b — Residential appliances Muclear agriculture conversion
Retrofit residential HVAC Pastureland afforestation High penetration wind
30 F Tillage and residue mgmt Degraded land restoration Solar PV
20 Insulation retrofit (residential) 2 ger_m_ration bigfuels Solar CSP —!
| _ Cars full hybrid Building efficiency || o s
|— Waste recycling
0 | i 7

HJLL‘I_L‘HE[ g 15 L L 20 z 25 30 35 38

-10 Organic soil restoration
Geothermal Abatement potential
20 Grassland management GtCO.e per year
-30 Reduced pastureland conversion
Reduced slash and burn agriculture conversion
-40 H Small hydro
50 L |i=t generation biofuels
— Rife management
50 — Efficiency improvements other industry
HH — Electncity from Igndfill gas
-70 - Clinker substitution byjly ash
a0 Cropland nutrient management
L - Motor systems efficiency
-90 Insulation retrofit (commercial)
100 L= Lighting — switch incandescent to LED (rgsidential)

MNote: The curve presents an estimate of the maximum potential of all techinical GHG abatement measures below €60 per tCO-e if each

lever was
Source: Global G

rve w2 .0

ursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.
G Abatement Cost
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