China’s Low Carbon and Energy Transition
-Peaking CO2 emission in 2020 to 2022 -

-We NEED Rapid Transition -

Jiang Kejun

Energy Research Institute
Peking University

2016 EIAENERGY CONFERENCE
July 11-12, 2016




Keyword: Transition — mitigation to reach some climate change

targets
15+ Category |
(<400 ppm CO,)

104

%)

e

2 5

Q

7

2

5 o

20002020 2040 2060 2080 2100

Category I
(< 400-440 ppm CO,)

154

N=19

500020202040 206020802100

15+

Category llI
(< 440-485 ppm CO,)

— without neg.
emissions

— with neg.
emissions

-5

N=76

20002020 2040 2060 20802100




Transformation: COZ2 emission, a rapid change

CO2 Emissionin China
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We Need Rapid Transition: Put that into 13" Five Year Plan
Primary Energy Demand

Primary Energy Demand in China, 2°C scenario A Bio-Diesel
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GDP by sectors
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Power Generation, 2°C Scenario A
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Final Energy Demand, 2 degree scenario
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Final Energy Demand in Industry,
2°CScenario A
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Transport Energy Demand: 2 degree scenario
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Tertiary Sector Energy Demand
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Urban Household Energy Demand
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Rural Household Energy Demand
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Figure 4. Renewable Power Capacities® in World, EU-28, BRICS, and Top Seven Countries, 2014
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* not including hydropower (See Reference Table RZ for data including hydropower.)




Figure 15. Hydropower Capacity and Additions, Top Six Countries for Capacity Added, 2014
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40 GW

added in 2014

Solar PV Capacity and Additions, Top 10 Countries, 2014
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Wind Power Global Capacity, 2004-2014 RENE%
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Renewable Power Capacities, in World, EU-28, BRICS and Top Seven Countries, End-2015
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GLOBAL CAPACITY REACHED
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Global New Investment in Renewable Power and Fuels, by Country/Region, 2004-2015
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What’s the future of China’s low carbon policy: a big picture

« Economic structure optimization policies

 Energy efficiency policies

» Renewable energy/nuclear power generation oriented policies
e CCS

 Low carbon consumption/ lifestyle

e Land use emission reduction policies: so far relatively poor
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INDC+/NDC
for China, and others



INDC of China in Paris

» Peak CO2 emission in 2030, try to peak earlier

* 60% to 65% carbon intensity reduction by 2030 with
comparison with 2005

» 20% non-fossil energy in TPE



INDC+/NDC for China

» Peak CO2 emission in 2030, try to peak earlier

peak 2020-2022

* 60% to 65% carbon intensity reduction by 2030 with
comparison with 2005

70%-75% carbon intensity

» 20% non-fossil energy in TPE

25%0, based on NEA’s picture



Copenhagen for China: progress

» 40% to 45% carbon intensity reduction in Copenhagen

» 2005-2010: carbon intensity 22% reduction
» 2010-2015: carbon intensity 21.8% reduction
e 2015-2020: 18% reduction based on the 13" Five Year Plan

e Then it 1s around 50%



Transformation: COZ2 emission, a rapid change

CO2 Emissionin China
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Investment by industrial sectors
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Products output in major sectors, Low Carbon and ELC

2005 2020 2030 2040 050
Steel 57 36
Cement |Million ton 1060 1600 160 1200

Million 399 650 670

o
Qo
)
)
0

[\]
—_ Ol 1 O1
= lcoocoo ol 1= co
N [S1 0 [UCH = (=0 5 [\l (@10 [\ (2] =) O

- 2030
Steel |
Cement |
o
Calcium c[Million ton] 85| 10l 8 7




o
—i
()
55
LO
(@)
(@)
—
-
o
ol
(@)
(ab)
N
>
@)
©
-
(q0]
&
(ab)
@)
>
(@)
| -
(ab]
-
LLI

70000

60000

50000

40000

30000

20000

10000

m 2009
12010

# R
AN H
INAF B aNEE W
NI R Y e
N
ANT 1 el 7 BHE
ANTL ) o ool s W
ANA I ol 7 OO B
AN el RO 3 S
AN TGS e o H 220 1 e 3 S 2
AN 2 L

UINEE AT AT R SE NS D

ANEE M5 37 LR W W E-H S B
AT e 2 W B

INFX 5 T B 2
AN 3 5
NG5 2 E

AN i <
ANTTOTE SO P G B
AN S LS B
AN el <SHE

AN ek e

AN

AN R

NG 57

AN i 2 ek el 5
AN A S 3% TR,
ARG 8 % aC

(14 25 L 33 DL ANy ol

AN 7 37 Y7

AN E 2

Vi S L) NI Y
ARSI )k FTF R
IREXEEN H NG LG

G

AN i

UINE R 07

ANEE(E S

AN B i

AN 3

INFk BEG AR

N BEL D B

ANk L P

INFHE L g 1 ik

ANTAG e A 2K
B

NwE X W




Unit energy use for key products, LCS Scenario
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Low Carbon House

in 2050: comfortable
and energy saving

Eco-Life style
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Transport, Low carbon scenario

| 2005  2010]  2020]  2030]  2040] 2050
Family car ownership, per 100HH
. Rual | 008 02 8 38 70/ 99
Family car annual travel distance, km | |~ 9500]  9500]  9300] 8635 8300 7480
Average engin size of family cars, litter | | 17}  1e[ 16  16[ 15 = 14

Fuel efficiency of car, L/100km | 92l 89 0 7i] 59 48 @ 41

[Share of MRT in total trafficvolume,% | | ~ 0011) 0016 0025 0046  01] 021
Share of Biofuel, % | | | 130%|  41%|  7.70%|  12%)
Share of electriccar,% | |
Share of fuel cell car, % |




Car Fuel Efficiencyin China * Sanara
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Stockholm: bicycle is coming back
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Power Generation Capacity
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Investment in Energy Industry in China Energy Expenditures in China
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Fixed Investment for Pollution Control, million yuan
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Technology learning curve
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Policy roadmap: Super high efficiency air conditioner

o Efficiency Standard: COP, MEPS
e Government Planning
e Subsidy

Start COP

2009 2015 2020 2025 2030 2035 2040 2045 2050




Renewable Energy

» Renewable Energy Planning 2006: wind 30GW, Solar 2GW by
2020

» 2009 Energy Bureau: Wind 80WG

2010 Energy Planning: Wind 150 GW, Solar 20GW by 2020

2013, the 12" Five Year Plan: 20GW of solar PV by 2015,
150GW wind

 February 2013, 35GW PV by 2015

* Now: Wind 200GW to 300GW, Solar 50WG to 120 GW
» Based on the conclusion from Chinese Academy for

Engineering, grid in China could adopt these renewable energy
power generation in short term.



Natural Gas Scenarios

 In 2010,Natural Gas use 107.2BCM, while 12.2BCM imported.
e In our low carbon scenario: by 2030, 370BCM
 NEA's planning: 260BCM by 2015

 Expecting: 420BCM by 2020



The New Five Year Plan on Air Pollution Control

e From 2013 to 2017

o Target: 30% improvement of air pollution

A package of policies

e In which: reducing coal use in key areas including Beljing-
Tianjin-Hebel region, Yangtze Delta Regions, Pearl River

Delta Region

 Clean oll supply for vehicle, upgrade emission standard and oil
quality

» Regulation on diffusion on high efficiency cars



The expected big changes in energy system in China

» Coal consumption start to decrease, coal industry should be
ready for It, and make own long-term strategy: local
manufacture, export/import, security, clean coal use.

e Much more natural gas demand, need to work out for the
supply

e Much faster progress on renewable energy, both centralized
and distributed

 Grid should be reconstructed to support the system

» Energy price increase, to cover energy environment externality.

o Large scale of nuclear in

* Much lower growth rate for energy demand in China



Figure 4. Renewable Power Capacities in World, EU-28, BRICS, and Top Six Countries, 2013

CSP and Ocean Power

Gigawatts
600 560
Gigawatts Geothermal power
500
120 118 B Bio-power
Solar PV
400 N It Q93========- B Wind power ="

H
1
1 80

300 h
1
I

235 ! e
200 [ ] ;
162
e v 32 31
/ B B
| ) -l ) l )
0— 0 — .
EU-28 BRICS China United Germany Spain [taly India
States
Not including hydropower

World
Total




Figure 11. Hydropower Capacity and Additions, Top Six Countries for Capacity Added, 2013
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Figure 13. Solar PV Capacity and Additions, Top 10 Countries, 2013

Gigawatts
40
+3.3
| B Added n 2013
30 2012 total
20 +
12.9 +15
+59
+4.8
+0.
02 406
— +1.5 +0. +0.2
N — —_—
0
Germany  China Italy Japan United Spain France United Australia Belgium
States Kingdom



Figure 16. Solar Water Heating Collectors Global Capacity, Shares of Top 10 Countries, 2012
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Figure 20. Wind Power Capacity and Additions, Top 10 Countries, 2013
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The New China-US Announcement: keywords

» Considering global 2 degree target
 China: peak by 2030, make effort to peak earlier

e US: 26-28% emission reduction by 2025 compared with that in
2005

* Both Will make more strict target in future



Our Studies Now

» Global emission scenarios by joining international studies:
RoSE, EMPERE, LIMIT, IAMC, EMF30

e CO2 Emission scenario for China: focusing on 2 degree
scenario

o Local air pollution emission scenario and policy roadmap:
focusing on Jing-Jin-Ji area

 Energy and GHG indicators for 13" Five Year Plan

 Carbon tax implementation analysis

 Coal cap scenario analysis

» ETS design modeling for China and pilot phase cities

» Policy design for building on energy and CO2 emission target

e International emission scenario analysis: US, Japan, EU, China

» Up-Grade of Chinese Economy: a Yangtze River Case
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