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Abstract

Due to the large — scale utilization of high — carbon and high -
pollution fossil energy, considerable amounts of critical air pollutants
(CAPs) and greenhouse gas (GHG) have been emitted, which has led
to increasingly serious global climate change and local air pollution prob-
lems. Given that climate change and air pollution have the same source,
energy systems, the rational development and use of energy for collabo-
rative governance should be emphasized to solve these problems in paral-
lel. Based on a summary of the characteristics of energy consumption,
related GHG and CAP emissions in China, this study presents a multi—
dimensional, multi — perspective, practical and achievable analysis
framework and related evaluation methods to quantitatively evaluate the
emission reduction effects of energy actions aimed at tackling climate
change and governing air pollution in support of sustainable
development. From an international perspective, this study can help
countries similar to China make decisions on the thinking combing of

next—step actions, the formulation and implementation of actions to ad-
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dress climate change and improve air quality.

The results indicate that the key energy actions proposed for China
would result in emission reductions of approximately 6 million tons ( Mt)
of CAPs and 580 Mt of GHG in 2016. By 2020 and 2030, emission re-
ductions of 12 Mt of CAPs with 1094 Mt of GHG and of 21 Mt of CAPs
with 1980 Mt of GHG, respectively, will be achieved. Regarding the en-
ergy action of promoting the development of natural gas vehicles
(NGVs) , by 2020 and 2030, the NGV fleet will increase the CAP and
GHG emission reduction benefits by approximately 3.1 Mt of CAPs with
28.0 Mt of GHG and 5. 6 Mt of CAPs with 50. 5 Mt of GHG, respectively.

The most important innovations of this book are mainly reflected in:
(D from an energy perspective, especially an energy structure perspec-
tive, to explore appropriate actions for tackling climate change and air
pollution; (@ establishing a simple and practical analytical framework
and related evaluation methods focusing on quantitatively evaluating the
emission reduction effect of specific energy actions aimed at tackling cli-
mate change and air pollution; 3 from an international perspective to
help countries similar to China make decisions on implementing energy

actions aimed at tackling climate change and air pollution.

Key Words: Climate Change; Air Pollution; Collaborative Gov-

ernance; Energy Action; China; Effect Evaluation; NGV



¥
o

QUTE 125 ot A mianin § 53 Sueiossaanie o AR Ao SR i 1
hERRKE, GHG HMSXSSRUHHESS - 7
B o E AR BRI B e 7
¥ PEAEEFRAAE GHG HEAL A 4FE oo, 8
¥ P EARBATE KT EI A E e 9
B RBIEE e 12
BERBBMTEE ccieonsossiiodiisinminsinare ssauassvess 13
SR FPTS B VSN DN E Y N, S 13
R R BIEERIE  ceeceereesrereiiiii i 14
= BB R R DU R R ceeeeereeeeenneeniniaans 15
ERE T 2 T L 3 ST TT I Nnune PR PP 17
P9 B A AR R R DU R B e eeeeneenneeneeeiaan 18
T, RABEERERL  coeeerenercmemeornninin. 19



rf/ﬁ BEXREERITHH MR AR ST T AR R E R R

K —
=
—‘\

FETENS R Y SO PP — 20
“REREFAR" IFATHRRIRR T
e e vy i e e et ol e g e e e 21

VAR BOR R DA AR RE IR AT B0 M HEROR Y

ORI, - D SO 21
= CREW SR RIS R RIS e 22
A TR T DU R B R TR AT 3 B R

FAEFSE eevenserertereersseseesessenesessesasassassnsenens 2
B, RAT AR S AL RERAT 30 R R B3
G e igriagan s b RSB AN 23
B KRB e 24
HME HERGIBETMEEREL v, 27
$—% PERBITHN GHC Fo K 217 B R
1,.‘{:{# ......................................................... 27
— . WE AW GHG FA ST RMBHHR oo 28
= HE BT GHG Fk 555 R AR oo 36
Rl . SER R SR < sosccnssas i somirpersusismrssppanenses ixsg s 40
U EELAMAEIR eeeeeesere 40
= KA B R B TEAT B B AR oo 41
SRR 2 L VS E T E Y T s RRNRIIRINE a1
I, i B DL R PR L R TEAT B0 B 3 oo 42
A AT ) R SR 43



g =9

$RE HPEEZRAASKENASITRNE GHG Bk

® W

&, S VT T U RS USRS 45
B Bl E soessenna s snnsnnvan s asraesssTes ss AR RIS on SRS 45
B BRI 1nets Thasabasnissesnnsgnais s ssannnsevan s ssensees 47
e Bl Jieianan st spremninge s n e e wewibone sedbiladrianien s s e suainas 47
DU T LSt SR SO | e S e 49
Z3 BPEHIR covvenssssvommasnanisesrs sinsdnine os s vosanvans 52
VGH R BGITH ceeeerrreerrr 55
— HE NGV B R T EE oevevernerrernneren s 55
= HE NGV M E RS LM IMEE oveerereeemenneneen 57
= HE NGV WA LA BB oo 59
W E NGV thA A & BB GHG JHE -eeeeerrrmenrseesennnnes 61

., #EPENGV yAmANR, KAFEME GHGC B H
R 63
FH A FEPE e 65
BRI PEEID -ooeoovoe oo voommnasisnss simmsinnnas b5 50n 67
—# BB seasvrvrrassmresis nrvesirmres oot conmpmamnnst s s2us 67

—, EHH P E IR R R, R X GHC ME R
k%ﬁ%%ﬁ?ﬁk%‘,ﬁ ....................................... 68

= MBEIFHE KRR GHG M HE#EIRAT 30 SE R 0
é}#ﬁ*{i%‘%fﬂl‘f‘ﬁﬁ& ....................................... 68
ZANMFEEAZRRIGHAREEBELE oo 68



fﬁ B RRETRAT 3 AU PERRHE th R 228 5347 75 & R E R I 5

W, DL E R KRR NGV B IRAT 30 LB HATHEN

B AR § § SR A N ABTRAIR 5 i
BB F BRI vuonninrnmmmanonis s nansmninns § s drassassesa o shies
—, AP ERYGEETHFEE AN GHG MEE KK
Vo e R B A cecererrereontatitisiitiinsisiietiiaeneannnes

Z. RINGV REMBRETHEHEEN GHC MEE KK
f?%%ﬁﬁfi%{% .............................................
BEZH  BFRIEI o osnsmunnes 5 paasanioeg i sussssinngs s sas
— FE, RELAHENONERMTE T ERTEEAN
ﬁ*ﬁ ............................................................
= SHEE NGV B BAT A HATENLAM evreeerrrnerememennnnns
%%iﬁﬁ .....................................................................
A JETTTTTE W E PP



BEE RERA OB AT B A, e Bl AR B K B it
&, RS RBEFE RIS K BE, 1971~2016 4, HHAE A RETRIH
KR, MIEAN 160% Y . REEK, w55 KRR,
FIMAEAL A REIRFT (5 K Y BE B WA, CAAEHRRR . (RIS 5
RER MY O3 0 0, (ELR BRAE A T 57— IR RE TR SR A F MK AR LAJK
W, FIMEREK, WIS RRa R E, 2016 4FH 5 —KAER
HIREM LB 2R 61. 4% (WLE 1-1), HAh, B THRHME
T, EE A E SR REIR IR PR FE SR 5

JKHL, 6.8%
ATEAEREIR, 3.2%

ik, 4.5% |

KRR,
24.1%

B 1-1 2016 FHFR—KEERHEBRLEN



F/Fﬁ EXRERITHRRERBRRHEARIR 3 2 7 % Kt B R IR

BEE XA RREM REMSEH, KERXRREEY MR E K
(Greenhouse Gases, GHG) #BEHHIK, REVHEAEICH GHG HERL &
2FRASHEB A GHG W HBIR K, L0 688%™, Xt EAETT
BRE K, LLIE R B, 2016 4F % ok A & th 5 — Uk BE IR IH 2% 1
28. 1%, {HH T8 BALRE TR BB 5 &, 2016 4 HAR
PeHEi i) — ALk ( Carbon Dioxide, CO,) &#15E|48k CO,HEik
BB 45%°7 ) i CO, X J& GHG & FE A H R4y, REVE IO fE
AR RE RSIGREYHEM N EERR, XEFEERIIGEY
(Critical Air Pollutants, CAPs) 355 Biki4 ( Particulate Matter,
PM, FEHIJE PM, ). % LA (Sulfur Dioxide, SO,) %, 2016
A3 2 H T BRIR ) FH I 7= A 1475 e 0t 4R 17 19495 S 40 1 HE T
HERE K, 29 FEEk T2 85% 8 PM, 1 99% ) SO,V

B KR AR5 Y M GHG BB B RS, KA T5 %
(FERIRFHESY) MR RBARSH &S E, BHFk, ]
AT L BT KEERVBER B AR RG =4 T &R & H
fRgm T SRR EERAER AT, BWANIKER,
BN, AMXFEFATHITERMS, FoRE Z 0] /74 5 in ™
B, SRR, TILHER, KRI5H0 AL R ™
AETREMARFFERT> (WE1-1), HHE, FELHBXEY
ZTCEMNEERE, 01948 FHZEREE F M, 1952 FFH1R
BT EAER 2013 4R dL = EE R4 0,



wu an P

F£1-1 2012 EHEFBMXAOXSTREBRIIET (1000 A)

[ip s el Rt g FEM
SLLES HE Callis I g AREAE | AEM
A FA A FRA B EIRA BA RA
BRI 11 1 2 0 28 0 3 0 49 | 76
3]
B 84 9 7 0 9 0 3 0 | 126 4
fitis AR

it 488 225 26 50 18 8 11 9 47 5

e ot o FFE S 270 | 27 157 106 91 50 24 304 52

L) 475 20 93 46 64 30 7 273 74

» o S [

Bt 1065 83 309 170 200 97 40 799 | 211

VORRE . A TAHS (WHO) (2016) 12

% BT R TUAE T H AR SR ELM IR A& BIESR &0 . AL
RBE T e K B A VI TRAT, B R X S AR AR A AR Y5 Y AN BE
MtTah e SRR S FE IR FERE R, BER TR AR
e, e R TR AE IR A B IT & R VR R e, #EAT OB ENA
B, PR R X SR AR AL A K TS Yok P A B B AR
Bt 45 B BRSO T R SR AR R SIS B AR, il e A
Jifi£5 B A BE YR AT 3 LAZE SEBU IR H AR [R] i SR 46 T 2 BRZS B 38
KX A A 1 B A SRR B, M2 ¥
HER N THAREBESERL, RBREXR, DERIRXTS
AL ARSI R PRI R s 2, (HEA B9 28 o K AR IR
BRI (LEAP) BiA W ARLIABA (AIM/Enduse #H) 4

<%



ﬁ ERERITHRPBERB A RIS T ER P ERGIHR

2 ORI R 3T B R L X AR MR TS R B RS,
TR A AR 517

MNEFRRAE, RTHWERS ., SRR IERE G T
RE TR ZE FA 4 i DL XSG AR A AN R S5 R B4R RETRA T B R R TS5 4
YA GHG JHERCR BB AL VAL 75 T i) S BRAE SR | ik T R AFAE
EH. Wik, ADELEGERENIMACHT R BRI E, FFR
XERATT RN URAL A REIRAT B K ST5 WA GHG I HEBOR (97
il BB HE SR AN T L ORI A o

AHEEMBE - ZHELERE, ZEUM. AT LI 5B HESR
(WP 1-2) RARRIHIPRAG T8, BALITAS SEBL A RS Ts G o i
GHG i E: LA F tht 57 4% [ ——e 1) 2 T ok X 2k Ak 149 % Je o [
TRERAT SR SEHERCR, AR RO R SE R f%
2 T L2 TR R B[R] e B ] % AR AR AL R R s Y A BE TR
MRATEHIRBSE . AFBF TR EEZNER . B _HHRT
HrE B RETR I PR L. BRIEAHDE GHG Rl B R 5 LW HERE &

T SO #
Iﬁ%‘(‘i%%ﬂﬂﬁﬁ I : ey . 2 X 25
§ ETL Ikﬁ%%ﬁﬁiﬂﬁ*@”

1-2 AP EERARBELE



