i E e 5 (2012):
BEELR AR

China Energy Report (2012):
Energy Security Research

et %A
ER T W

¥ %




B [ gE IR & (2012) .

HE JH 2 4 BF 5

China Energy Report(2012):
Energy Security Research

b x



mE E

Vet 85— REEFIH B E FISE — KA N, B 2009 42774, K
E& LA REIR T Bt O, BRI MR L R8T, R X “Th
e EIE” R R, BN E 2B M. ARE MR R
HWEBOAMREBRE 2N H L E T, ¢ BErRRET S R 260 RE
TRHE O B 50 IR | B R TR 25 SRt L BE R LN R E A B (R L RE TR ST
PR AT FE AR SR TR L BE IR TN 2% B SRS AR AR AT . B AT BB AT Ml A X VY BE ¥
J1 BETRGL R B 5 N S PR DA BB VR & 2 i I B LU B S5 L (R0, PR
T RGBIE, LU0 E AR R PR T T RBPSR S H MG B3

BB EM S H (CIP) 81

P ERERIR 4 (2012) : BE IR 22 HF9F = China Energy Report(2012) ; Energy
Security Research/#—g 253 | —Jt 57 . Bl iR, 2012,

ISBN 978-7-03-034497-7

L.O#f 1.0%- [I.OBBRLF-HRME-FHEH-2012 O
F-ERZEPRME-FE-2012 V. OF426.2 @TKOol

R A B 434 CIP BB (2012)58 113393 &

FrEsd L / TRt 2D
Faefp a5k B/ HE®H.E &

# 5 & B ¥ HIR
ERFHRRIE 165
BB £ #:100717
http:// www.sciencep.com

FO#MTK & R
BN RTT SHMHERERYE
20124E6 A%E — M FFA . 787 %1092 1/16

2012 4F 6 H 55— IKEDRI EpgK. 20 1/2
F¥. 418 000
EHr: 60.00 5T
(InF e E RS, HitfnFiEg)



]
BEMERE
H1E HRREREShEERREEE oot 1
11 THFBBIE RSB eeerovrereemmrrrnresssnnneensatier s s sen e st 2
1.1.1 LB R HA AR oorererrrerrrerrreneia, 2
1.1.2 2R REETENMBUTT S IR, crrevereerreeereereremtititiiiiiiietiieei 5
1.1.3 ARTEARBEAE SHBIEIEHEE o roorrerreerrreosesrnttiiiie, 7
1.1.4 RIEDS SRBEN B EEREM IS FHETER o reverrereerereerresmrmenn 8
1.2 R BT R BT A oo eveereeererrerre ettt ettt 9
1.2.1 FRRHBEBIET R BAEFAEGERIT -+ oeerererrerrererntniniii, 9
1.2.2 ARSI A EETHARE R BEME TR e, 9
1.2.3 BREERESH R REIIR oroereereerretriii 11
1.2.4 FUESIEENATRIIREMEG e vveererrrrerenseriettmiiniiiiiie e 13
1.2.5 fHRAEENBEHEIMIE SRS oot 14
1.2.6 HRSE KB B TR IR R rrereeerriniiniiiciniia 16
1.3 HHRBEIETREVIFIEINHT «ooorevevrrerrreremmmmmmineiiesssssiiineie e eeesnennneeeens 18
1.3.1 HHRBMBEIRLL sovereererereereroriiti ettt aeseasnees 18
1.3.2 HARBREFBIELL -orrerreereorremresermstmmtiiiiiie o 19
1.3.3 RIS TISRRM vrvvrerrerrosrrsremtirititiiitiitiitiit ettt teateaiaass 20
1.4 FEREEN G A ST ERIZEE ---orerrrrererrerernre e, .20
141 cHEBBIENBIAUEE L corvvreerererrrertni e 20
1.4.2 HPEBBIREAMITE  orreerecorertrrtiii i sasarreaaas 25
1.4.3 PEBBEZAMIUR -oroorvererrorrrrrtrioiiiiii ittt eaena. 27
1.5 BEPRZ LU IATR ~orveorerrrrecner i 28
1.5.1 BEEUZCAMNGESL -orvrerererreresstertotettoratenostacitorssnseresnasssanssnnsansans 28
1.5.2 BEIEBAMIPIIRIRIAE  croveorererrreortornttiiiiiiitiiiiitetesresnesenaraans 29
1.6 ARTE/PNGE ~-vovererereirtiiiii i e et re e 31
B8 HAETMEKEIERREPEBBINE oo, 32
2.1 HRBETEMHEBIGERIEHE o ooocererermrmrrmrnrrcrrieirti e e 33
2.1.1 FEEGPPIS sreererererrrresarsttetiiiitetieiitiretionterrecactctstnsnrarnseenss 33
2.1.2 IEA 5 OPEC AL ------vrerererecreeersontesmonstserurmieneaccanarsreresensens 36
2.2 HRBEHHBBIBTRRIG -oovrerrerrrrrrre ittt 38
2.2.1 FREMMBAUNZER »rrevvverrrrreesreorrnntntatitteiiimomimasiotineiieienieein 39

2.2.2 T “BETRIE” BOMRIIHT-oeeorererercerenrimnttiriitetiittierieneenraeeneinenes 39



P EERRLE (2012), BLIREAHFR

2.3

2.4

2.5

2.6
$£3E
3.1

3.2

3.3

3.4

3.5
=
4.1

2.2.3 FIEPHIBREFIB AT corerccrevrraerrontioiiniiiiiiiiiieiiertteniinieecsticiniaes 40
2.2.4 FREBRAIEILEZ orrreorerreorererrertriiiiiiiiiiiietinnsaiieann, 40
2.2.5 FREEHZ MY OPEC  reererrerrstortntiiiiiiiiiiiiie, 41
AT K I HB R IERG SR +oervevreremmereermmnreniein ettt rneere et 41
2.3.1 *E@E%ﬂ!ﬂ%ﬂﬁﬂ?ﬁ%ﬁ ................................................... 41
2.3.2 ERZRHLIR BT HE TR Jy v revervreresmerrserertmuiertettrusetesesisaisnriseaaas 43
2.3.3 AEVHHB R BB G o o verrvrrrrreeresensrnres ettt ies st e 44
2.3.4 RIEHBR BIHIBIGRE T v eermrre ettt reea e 46
2.3.5 W ARHLR BUHBZRIBIIGHE R o evrrerereceecrrsesenrattetititietatattuereseannans 47
T b B 7T -2 48
2.4.1 EFATHE G T L ERUEETR cvvveererrrnrerrettttietiaiieareatetieiaaeaseaesens 48
2.4.2 HAMHOEMEMBEOEREEAS <ocroreeereerranin it ceecennana, 49
R IBETEIPAS -oevveeermvnrrermmmernniierrreeeciiie e e e e e et e eeaas 49
2.5.1 HFEERTRELHIR BIEETEIIAS +reererrererrernrieenstinioniiine, 50
2.5.2 WEFEPIRHZAGBETIIRAS coovemrerrrrrrnrssrrtiratioietatnmcrntennirreaeeenns 51
2.5.3 HEFEIEDNHLIR BIRETIRAS ovvnrerrrerrnsserstesusionetniitincierennnrnrncenines 52
2.5.4 HETERIEHR BIBEIRIIAS cooreeereeerrentiriiiiiiieiieteiie e 53
2.5.5 FEZET AHLIK BYBBIEIRAE - veververrencnsuncartrimiiiire e s iseeaas 53
ZFE/J‘% .................................................................................... 55
AN GREIRTR D oo vvrrrrre ittt iiiiricne et e e e 56
ﬂﬁﬁ/&ﬁ%%%&ﬁﬁ?ﬁ ............................................................ 57
3L 1 AR R AGHRL o rovvererereerrererntiiitti e 57
3.1.2 BRI RBIBIAS ooorerrrrrrrrrereereiiiietieeseeeaesrrsteaeeseeennnnsnnnens 57
ST T I A L 1 A= = A1 DA RO PPPUPRPR 60
3.2.1 THUTBEBHIGAE rorveverevrerrrereemaotiiitttitiei ittt eee e reaaaaes 60
3.2.2 MBI ETBMIPIE - oceorrererrtttrttirtaaeiae e e aas 64
3.2.3 MMM EEST RIS S RBBIRIE -+ cvovveerrrroatartren e rreaaaas 65
BRI BRI IR AT <o oveeeerrereressrrnisrtrrerrreertereeeseaseeaeenas 75
3.3.1 BAMMARLETRIYTEENL  wrrorereesroriractateteimesttniritieirtaesassesresannnes 75
3.3.2 AMABLE B SIS ---ovccwerrorerirnesatstotommiiiiraeirirnneanenes 77
3.3.3 AT GRS MABIEF] »oooveerererrrrrereorieremintiriririerasen. 78
E?ﬂ]ﬁ%%‘*@%ﬁﬁﬂﬁﬁé ............................................................ 79
3.4.1 AMENPIEHSREREIA »v-rrerererrrremtararenmiiiiiriiirieeessenns 79
3.4.2 MBI RMBELELSEMEARAETIE oot 82
3.4.3 REBMMERGHEEEIEIS «ororeerrrrertsraririmiiriiiiiriiiiitsiiana. 84
= | N =TTt 87
hEEERHE O SIERTBEIREG ---oc-oovrvrerrmererrrrrrneimereeeeererennerannss -+ 88

FEFEEREE TS BN EHBIKEIIHT ---reerevrnererremriirininieeiienerrannans 89



B * ° xi»

4.2

4.3

4.4

4.5

4.6
B5E
5.1

5.2

5.3

5.4

4.1.1 *@a&ﬁﬁgmxgﬁﬁﬁﬁ ...................................................... 89
4.1.2 Emﬁﬁ,‘gﬁﬁ“ﬁﬂgi%ﬂ@ﬁﬁ ................................................ 92
4,1.3 *@%ﬁﬁﬁ%ﬁ%ﬁﬁml@mﬁ% ................................................ 94
A B A ek O 254 XU EEEAPHT ceevrrrermmemrenen 96
4.2.1 PEEBARST TS LS o erererrerettirtii e 96
4.2.2 FHPE OB A RS TP ooceeereeerenreottatimermtieieracnineea, 08
4.2.3 SEERFMBRGHAEDRISERER AL rcoevrrrrortrerroronie. 99
4.2.4 PEAMBEOBRGRERHAE rvooreermrrrerrmerrii i, 102
4.2.5 FBELEYS reeverreeneareniaiiiiiiiiettiiiiitiei ittt ittt s st e s s ans 106
F 2 S 1 IRV B BT v vevevrreeeenrenennsens e e e 106
4.3.1 PEEMWMFOIUREIIIMETERE  +oroverrreererrrrreitiitiiisitiicnreasaens 106
4.3.2 PEFEMBOFFEHBICALER  croovveerermerrorisittiotiniectioianioniennan, 107
4.3.3 HEFHBECTAIBERIESE crrorrerrerrorrarrarririraertirrreearenieaa e 110
4.3.4 FRZEERFE T EEREITLLEL oorerrreereraretrernaeirireiiri e anaen 114
F T o - = 115
REER A BB B AT o vveereeeenererstee st 115
4.4.1 BRFABEFTEGIR «reorrrrerrorrstittirraririiiireee e 115
4.4.2 BWRADGERRBAIHT ororecrrrrreerinmeniirii i 116
FERRESAD GiBH B T -ccevverreereremrentorimiiinirrcreenens 118
4.5.1 FREMEBURAIIT o cevverersreerarenrentinmmtirareirretetissnrareaennns 118
4.5.2 RARSFAGGZHIRY v orvrerreerrererstimmmiiii e 119
P = NV~ PPNt 122
R R R A B MR GT --covvvererererennnrermcinaieneiree ittt ettt e snennnns 123
REREETR AT TIAR B A v vrer et 124
5.1.1 LIREEIEAEBITEGIAR - rvvrerereoorrorsrnmrarnernentiiiiireteuienrearneneenne 124
5.1.2 EEREAMEBIE LRI - ororceereerorrmrrierimntiirriieeeeaessennes 126
o B SR T R A A AN BT AL IR M - e vemvrmnnreeneermrninineeenns 128
5.2.1 REREEEMMAEGHIR] rovverererroreerrriiiiiirii e e 128
5.2.2 REEBAMBENARTIEHEHRAEIN <corerrrnrarrinrinininiiccena., 130
5.2.3 REZEEAMEE BN CITHLRIMEEE ~cocoroveerretrerrnniiniiienn. 132
%ﬁ${¢?ﬁ@ﬁﬁm§ﬁ%ﬁ%ﬂgﬁﬁ:ﬁm%m§ .................................... 136
5.3.1 REE A MAE A RS OSBRI « oo vt ere et e e e 136
5.3.2 FEIRRBASEBREMPIEIMT  cocoero-rerrererrernmmnrirtsiietierenerann 140
5.3.3 FRIRZEFER T REREEHMEE L BRI o eeeverreoninnnnnnn, 142
5.3.4 REBRBAMEEHCRBEESTERMMAIEI  ocoveererrrrermomnn.n 144
5.3.5 FREUBSATEBEGBEME o vrerereormmararnrnrretitutittestietacnrenrnsreeeenrnrnenens 145
D N T ] SR RUURIN 147

5.4.1 AR TIRSAEBRRTLIGEE <oocerrrrrrrrorererernioerermarirennaanans 147



. xii - T HAERRSE (2012): SRELHE

5.4.2 BERREBEEITURIBIERS  rrocrorereoreaii i, 148

5.5 q;;@}%ﬁﬁ%ﬁ,%m@ ........................................................................ 150
5.5.1 JEBBEABIBIAR  wvvvrvreerrorme s 150

5.5.2 MBI AEAHEMEEIN v rererrr oot 152

5.6 2!{%/]\% .................................................................................... 152
F6E (REEERS THEATEETIUFIMIEL o oreeerreerrrreareiriniene 154
6.1 g[—g .......................................................................................... 155
6.2 BFET R BRFIBHEDII - oereeerrcrrennerre e e e 156
6.3 T AT BEAT AV FIHLIR - vevvvrrrrmseerarmnanreiianiriie et e eaes 159
6.3. 1 RV TE BT REHIIR v verrrrmrrereeeer ettt 159

6.3.2 TAVEE A EBITAE FIHILZ coevveeeserrrensitniiieriiiiiiiiiieii it 159

6.3.3 Eﬁﬂkfﬁﬁﬁ ........................................................................ 161

6.3.4 HEPEPE AFTEEFTALFIHIIK  ceoverrreermeririenm it 161

6.3.5 E%E?ﬁﬁﬂﬁg ..................................................................... 163

6.4 BEIB IR I vttt e 164
HTE HENVBEENEREERSEER e, 166
7.1 R IR EA BT AL BB BB ARE R v eeeeee e enrreee e e s, 167
7.1.1 VETEHMAT A BEIE IR TR vrerevererer ettt i eee e 167

7.1.2  FRTETEIA AL GEUE L BB AR o vovvvvveer oo, 170

7.2 R AR B BT BBIRAGREARAE R e rvvoerve oo 170
7.2.1 PEBHEATTEAGERBRIE oot 170

7.2.2 HPEZKBEREYE TR BT covoveeervrerr et et e 172

7.2.3 SEH 2020 AEA S REBEHLEY 406 ~504 vororerernrnrrarirntteriiieneiens 172

7.2.4 HE B BB « v v ver v erer ittt e e e e 173

7.2.5 BEKFHBEFIFIRIRT I oroeeerrerrerrrrsrccortnteiiniienei e 174

7.2.6 E%)ﬁﬁﬁ?’iﬁﬂ’bﬂ?ﬁﬁ ......................................................... 175

7.3 WIERT AR R BB B EBR LB e eee e ee e evreennmerreeene e 176
A T R = =1 L= 176

7.3.2 TBUEEBEI covcvrvrerr e e e e e s e e 176

7.3.3 JEAPERER cveerereetiiiiti e e e a e 177

7.3.4 WA THE rorrerrerr i e e e e e 177

Y = | TR T T TR 178
E8E BEEREGRETE BTG e aeaaas 179
8.1 BEVRR I SRR I BRI v orrrrrerrerrrrieiiiiiriin it s e e e e enaeenes 180
8.1.1 BBIRAEFILEBRBIAR ~+ovvrrereeremr sttt s e eaens 180

8.1.2 FREBBURIZETIAR -+ ovevrerereereartitiniiiiiiiiiiiiieiceiiiiitiataeererenranrens 181

8.2 ﬁgggﬁmg@ig%m@%m% ......................................................... 186



8.3

8.4

H9E
9.1

9.2

9.3

9.4

gux
10. 1

10. 2

10. 3

10.4

8.2.1 ﬁ‘?ﬂrﬂ]ﬂiﬁ‘ﬁ ..................................................................... 186
R s BT 190
8.2.3 ﬁﬂﬁﬁ%—'ﬁﬁﬁ .................................................................. 191
] R IR BB YR AT I T v vvevveerosereeemmemeremiceetaen et as et et e s eeecan e, 192
8.3.1 REBHEHREEEEEREBFEEL ~ccorrrerreei e 192
8.3.2 HERBREBIEABETERL oovrrrrerorerrererriii e 193
8.3.3 FEEZHIP resercrriiitit i et s a s e 196
A B N v e s e e e e 197
R BT RE AN ARAE o erernrereenrerrrnir e e 198
BRI S5 0 IR RN A AR B B B IR - oo, 199
9.1.1 BEVRTHIESTIRIEELUALEIR voovermrrrrteenaiiiiiiiiiiiiie e e 199
9.1.2 FFEEISHIE B ARIBIEBUITIITLIIR «ororrrrererrareriariiiiii 200
9.1.3 Zﬁ@%—'ﬁﬁﬂkﬁﬁfﬁﬁiﬁﬁ@ﬁﬁm%ﬁ .................................... 200
ATy N R RSV 352 QAL GEZt s 2= 2 1 R T OO VPP 201
9.2.1 BHGERFEL +voororerrerer et trersessaseseenann. 201
9.2.2 @}iﬁﬁjﬁ%ﬁfﬁ?f%&ﬁ%ﬂéiﬁ ................................................ 202
9.2.3 ﬁﬁﬁﬁﬁ%%f@%&im&ﬁﬁéﬁﬁ% .......................................... 204
9.2.4 JEEAPHE rovreorerreree i et 207
B IS R HE BT A AR BN B R IF TG oo v evevrrenmeeesssinneninencenins 208
9.3.1 EPIIERYHEBTARBETEG T ERBEERIE  orrreerrreririninn.. 208
9.3.2 I THEB BB R R I BRI TRAL <o rerrerrrrrramrettine e, 212
9.3.3 FI ISR R R BB TR TR e rer vt e 214
9.3.4 BRI BRI AR TR AT A o vvveererreroreremtriiieii i e, 216
0.3.5 JFEEJTHT rorrrerrer e et e e aa 216
o g N 218
BEIEBE R AL SRR IERTTEGT rvvrrrrreermriiie it eeertinaertnreeenrnsesnaans 220
T R RBUR SN TG S0 BN AMAT -eevvevvrnnrmmmnniirieneiiiierierieeeneinrennens 221
10. 1.1 HRBBIRBHLITREIIT «ovveererererartnttiimaraienniiiarciiiienssiaa., 221
10.1.2 AT R B BT v orerrrrrererrreneastnniennniarrenian, 2292
r H BETR AL R A B R AT oo e 226
10.2.1 EAER P EAREH N B BB E E oo 226
10. 2.2 R ERBIE AL R BRI BN B B4R e ererrrrrrrerercrrerir i 227
ﬁ%ﬁgﬁ:ﬁﬁ%*ﬁ%g&iyf%u@m% ................................................ 229
10.3.1  JRHAL R BT~ vver ettt it e e 229
10.3.2  JFUHAE R TR R E IR B IFIIM v eevrrrrerrrtrennarianieiniiaa, 229
@%Emﬁ%_tﬁ&ﬁg*i%g&%ﬁgu@ﬁ% .......................................... 234
10. 4.1 EBREMAAE BB EIRE cccorrrrrerrotoretietiiieiiiiitiiiinieneesansa, 234

10. 4.2 EFREMNE FEBT R R QGBI oo reorerrerarrimmraniiinernieen 234



TEERRE (2012): RRRELHRE

10.5

10. 6

F1E
11.1

11.2

11.3

11.4

11.5

F12%
12.1

12. 2

R ML R G BRI R 2 THERBFGL +veeveervvrrrersremmnresteniteniieiieis s 240
10.5.1 RERG AR -ooeeverrreererrarmroaerionei 240
10.5.2 BERIPEE coeevvvrerereenrernnernmmmmieetiienit ittt st b 244
10.5.3 Rt AR G A IR A TRBUBHAL  covevererreerrerrreornennn: 246
ACEE /NG eveeeevrereeeneerenteent ettt e e e e 247
EREEERSHILEGIFEM --orvovrrrrmrrrerrsrr e 249
BRI E BRI T BT HLAR oooovveeerreromrrneesinenni et e 250
11.1.1 IR RMERIA, T H BB AR v cerrrerererrerniinens 251
11.1.2  SCHEREURE L1 U5 W25 TEALIRE , 4P BUBBTRIE [ SRR -vevemeeeeseneenenenens 252
11.1.3 #RERENEKXHRBREEES, RREBERGAES -ooooreererrreee 253
11.1.4 {RALBEIEIN R, SR BEETEERE - oororereerermrenroneenas 254
11.1.5 EHEEEHZEIE, BB TTALMEETI AL G A coovcrerrereerereneeanes 256
1116 ESTRRRARERE L EHAM, SRR oo 257
BEIR R DA TEM IR B G L oo 258
11.2.1 BREERALIOTEMIGERIKER  <reerrrererrrrrmsrirniii e 258
11.2.2 BEERALEATRMIEEI - voveverrreneresrotiotniiiiniiiiiciitittietinnin, 259
R E BB ZE S ELEE -ovvormrerrerrrrer e 261
11.3.1 R E R ARG 2 AT BB E TR v eveeeeeereroraeneens 261
11.3.2 MAREHERGEEAN IS SRR FRERT oo 265
11.3.3 2008 ELMERMAENT, SWERBEELRIL SIGBAIERE ~-oereeer 267
11.3.4  EELEYS ceoeeverercroreratomtiii st s e e 267
SRS E T HEBELZ LIS TEM --rrerrereeerrrrrensesseeernenne. 268
11.4.1 SBEANREREELSBUEHISI] <o ococrorrrrererasiii.. 268
11.4.2 BOERIE S HALIE «+vvverrrerrrecnrmmmmitiiiii et 269
11. 4.3 REGRELN ELIEBREFHERERIRETL o, 270
11. 4.4 REBEFEHTESIEEEEE EFRGRTE orreorrerirrmanniinin 272
11.4.5 SBREPSRERREZAD crororerrrrorrrriiitien. 273
11.4.6 EEELEHS weveereerereoremmiotimii ittt et s e s e r s s 274
= 0 7 275
FEEERENPIBERE - ccoccocerrrrtntniciieran e, 276
HEGEEERTIGHIPEIR - rererererrerrerrorieereriiin e 277
12.1.1 BEIEDSBR BRI BUBRIER ocverrerrerrerrrerrr it 277
12.1.2 R IR BREALAIHEIR oo oreoorerrrrroramrsrrrnitiiiicinaeaas 277
12.1.3 BB B TR AREAS AR -+ vvererrerermrerensititiiiiereeeennnans 278
12.1.4 LBRSBALERBIBEER -oorvererrorrerrrrrrsriiiiiiciiiietienaan, 278
12.1.5 FREEIREE SRR ---vvvereerrerreomerstetiiiiiiisiiiiernenaseanee 279
12.1.6 BETEDS R BRISEIBIBEAR o ocovoerrrrrre ettt 279

HEGBE AL E B (B 2020 4F) vrereeererremniririiiiininnn s 280



B % S

12.3

12.4

12.2.1 REIRTRMEZRAE %, EEKBEFEESAPEE oo 280
12.2.2 BRHDPILCERETHE, RRSATHARRILERRRER oo 281
12.2.3 FOMBERPRGK BB, WK R ARIBERE oo 281
12.2.4 EWRBREFELHERYE, KR, REZEERSHRFTHELT
AETPRER <wvevverrrerorrrersrens ettt s st 282
12.2.5 B, G, RAHEDBBRFEMELREMRER M, RAK
YPIBLHFGEEIA v i ettt 282
R BBIR R DB oot e 283
12.3.1 BRlEHE O BSEEMK, BRI AMRIEREBREEETl -vvreeeenr s 283
12.3.2 BEEBEHEEERELITTAL, SHIEFEEREE  cooreerraernni, 283
12.3.3 EREFRESHEER, ISR ERIES e, 284
12.3.4 BEURTGIEBUOESREHEA, MIBERFETTE  corovrrrienniinen., 285
12.3.5 REIRAIEA OHOE FHE, BURMIRAEES BEETTEIT - ooveeeeeeeereees 285
RREIR ERE IR E A HIRTHEEIN covererrerreerirtor e e 286
12.4.1 SZEMEE-THH-SEERR, HWAERBERZSRELR oo 286
12.4.2 AL, SCHUERRIL B BIRAR «vorerer v s 287
12.4.3 LBBEEH ORETTH, BIEHTBEREE oo, 287
12. 4.4 ZRAMBBIW TR, SSHTHEAEREREL ccorererererreriien..n. 287
12.4.5 AR SEWREE, WREBHEBETER e 287
12.4.6 MABRERLSTHRER, REBETHIIZS oo, 288



Contents

Preface
Abbreviations
Chapter 1 Review of world energy situation and China’s energy security  ------=c-seeet 1
1. 1 Review of world energy development «««««-«««ssssseseeursenteeniiimmionnertnraninen 2
1.1.1 Global fossil energy reserves are still rich but unevenly distributed «*sss+sssseeeer 2
1.1.2 Global primary energy consumption hit new heights <scceserrececescrcccccccccees 5
1.1.3 Global renewable energy production and consumption steadily grow  cseessseeere 7
1.1.4 Crude oil price fluctuate significantly because of Middle East and North Africa
turbulence and European debt crisis *=sssersesssrresnrrenrsanreariiiictiniinainee, 8
1.2  Trends of world energy development «-++e-sstressseseessssiniiiniinnsiniisueen 9
1.2.1 World energy demand will continue to increase in future t=eereesecresaescencccns 9
1.2.2 Global financial crisis promoted the clean and renewable energy ==s:+=sseereersss 9
1. 2.3 Fukushima nuclear accident changed the world nuclear energy development «»:<+:-+- 11
1.2.4 Shale gas challenges global land scape of natural gas *secoesesrereeresecsersee 13
1.2.5 The world’s energy consumption structure tends to be clean and
e 14
1.2.6 Great difference exists in primary energy consumption structure
ACTOSS COUNLIIES  *+v+esressressacasoonsorasassssssssesasssasassssrasssassssonnarnse 16
1.3  Analysis of characteristics of the world energy trade «rcererreevncereniiennans 18
1_ 3. 1 Characteristics of the world Oil trade --------------------------------------------- 18
1.3.2 Characteristics of the world natural gas trade <:ssesseesecesrecercnaaccacaecees 19
1.3.3 Characteristics of the world coal trade  +++++sesessssssssssasasarsrasasessennases 20
1.4 Characteristics of China’s energy consumption and China’s
ETETEY SECUTILY ++++++eresessrssrnnssnsnsnnmrueteteettaeteeetiieeesssnasasasssenannssnsans 20
1.4.1 Characteristics of China’s energy consumption  sssressessseersessnrrocssnnsanes 20
1.4.2 History of China’s ENETEY SECULILY **tvetsrrtreerreatsentsteatsantiettooaissniaes 25
1.4.3 Current status of China’s energy Security +++++++essrssssssessesnsssracssusssenns 27
1.5 Interpretation and understanding of energy security «:etss-stsrereenscceonacacs 28
1.5.1 Definition of energy Security +++++++sssrsssserssstrassrensarsnsssnnsserrassrnanens 28
1.5.2 Content of energy security and its evolution — =ssrerrrsseeecreriscnnniinieiieaens 29
1.6 Chapter SumMmary «-sesesserersesrensusnessens e reeeeeenetttatrareennerrnrannaaann 31
Chapter 2 Geo-political development of world energy and China’s energy diplomacy -------- 32

2.1 The evolution of the world’s energy geo-political relationship +-«=+esreesees 33



* xviil - T EARRRSE (2012): RRBRELHME

2.1.1 Struggling for hegemony in Middle East between the U. S. and the UK *+*--- 33

2.1.2 Rivalry between IEA and OPEC ++++++eessessrereenservunsesntunaestacsnctnnnnnns 36

2.2 New situation of the world’s energy geo-political relationship «-+-+-seeeee- 38
2.2.1 The U.S. searchs for oil hegemony +++++r=ssssessecrtseeuermuiiriiiiniiuiciennes 39

2.2.2 Russia performs well in energy diplomacy =+++sesseeerserrimmiiiiiiiiiiiii. 39

2.2.3 EU and Japan are still in contradiction  =*++++ee=++s=ssssseerasaeseruunrerunarrans 40

2.2.4 Emerging countries CONtNUE t0 GrOW Up ++++++++sessssrsrernrmusssaeserassirans 40

2.2.5 OPEC suffers constantly +++++ssssssrenasetreuneimiueinietniiinrennunerannes 41

2.3 Geo-political situation of the five major oil-producing regions «tceecessresses 41
2.3.1 Geo-political situation of Central Asia and Russia  =*+serreemreercecceceiiininn, 41

2.3.2 Geopolitical situation of Middle East +++++++++sessssserssroerraseensreasasseennns 43

2.3.3 Geo-political situation of Africa «-++e=+esesesrsersasassssnroraccnnrenrennssienences 44

2.3.4 Geo-political situation of Latin America ++«*++=s+essresesssesssesnssruorasseanses 46

2.3.5 Geo-political situation of Asia-Pacific «eversereserraamrsrocicciiiinianaiiiiia., 47

2.4 Changes of China’s role in EINEIGY *oe+etevsetrsertacentstncuntecnitcscnraniarasnse 48
2.4.1 From an oil-poor country to an oil-exporting country e+sersececescssncaiarann. 48

2.4.2 From an oil-exporting country to an oil-importing country =+*++=sseeseseass veer 49

2.5 China’s energy diplomacy -++-sseeesreeesiiesimssieesuersoriesieessssenseesennesenns 49
2.5.1 China’s energy diplomacy in Central Asia and Russia *++s*++eresessronraceroccns 50

2.5.2 China’s energy diplomacy in Middle East  +++++resseessserascererrernnecrueeens 51

2.5.3 China’s energy diplomacy in Africa seceerrereretatcniarntniieiitincorsacsncsssacnans 52

2.5.4 China’s energy diplomacy in Latin America =*se s reressrrcarscessttocteciecnnsss 53

2.5.5 China’s energy diplomacy in Asia-Pacific = **seeessesressercrmiisciinncneenrenees 53

2.6 Chapter SUMIMALY «+-+eessseeesseesssseessssteesssessassessessesensessssssasssnsssssnsens 55
Chapter 3 Qi price and €NErgY SeCUIity s« ccoreremterieietiimiiiieiiiiiiiiiiittieaainiann.s 56
3.1 World oil price system and its evolution  -c+s+ssrerrerersrereroriereienenrsncasenns 57
3.1.1 Composition of the world oil price system **=e+sreessetireriioniiiiniiiii... 57

3.1.2 Evolution of the world oil PriCe SYStem <esstveessecarecritarioiioseraartinanarens 57

3.2 Characteristics of world oil price volatility and its impact <--eccseesesreeerenns 60
3.2.1 Characteristics of oil price volatility ............................................. 60

3.2.2 Main factors impacting oil price volatility ~ccessreerererianiiniiiiiiiiiiiiii, 64

3.2.3 Impact of oil price volatility on economy and finance =++++esseererarroercnannan. 65

3.3 Oil financialization and its risk analysis +sessseseeeeeeereeniniiuiiinnnne.. 75
3. 3.1 The significance of oil financialization =«=«+c+*tcresrarssetrernariectatsrcnnasesaes 75

3.3.2 Inherent risks of the oil financialization «++e+eeeceecerairiiiiiiiiiiiniaiiinn.. 77

3.3.3 Speculations and price volatility in oil futures markets **+++srcrrererecnreraronns 78

3.4 Oil price and China’s ENETZY SECUTILY *rereeerseretarasarcttsmienarirnrarasensssnnnsns 79

3.4.1 Qi pricing mechanism and China’s energy security =-+==+++s+esesesesressansenn. 79



Contents ¢ Xix e

3.4.2 Contradiction between energy security and food security caused by

high Ofl price *++t-+++4stsereotesstarsansasiistonesssasistensstantsessbteranaaesntaes 82
3.4.3 Future trends of oil price and China’s energy security =-+e<-=s=esserereennecaans 84
3.5 Chapter SUMIMAry «ceresesessesteetrmnmnimmiimmmumiiietrerreierreanssssnns 87
Chapter 4 China’s energy import and its transport risk assessment --.e-ccceroeeeeeee 88
4.1 Transportation risk analysis of China’s major energy trade channel -:-------- 89
4.1.1 Major transport channels of China’s energy trade  +sesertsessenrericaniiinane, 89
4.1.2 Main risks of oil mArine transportation «+++++++++s+steessseessrsesssssessasreasas 92
4.1.3 Strategy of reducing the transportation risks for China’s energy trade +===++-* 94
4.2 Comparative analysis of the integrated risk of China’s oil imports «---+-«-+ 96
4.2.1 Difference between China’s crude oil and refined oil trade = <=+cessssresrececrees 96
4.2.2 Oil import portfolio risk evaluation model ++++-+=s++sssrrsesserererrnnacaiennnans 98
4.2.3 Specific risks comparison of China’s crude oil and refined oil imports  +=«++++e 99
4.2.4 Systemic risks comparison of China’s oil imports ++sssesserressaetiaiiiiiae, 102
£.2.5 CONCLUSIONS =++++#+++erssseacssarsesrreamsonetranessesnsneseosnsnsnsssnsnsnnneennens 106
4.3 Risks comparison of crude oil imports between China and U. S, «:eserereeen 106
4.3.1 Status and dependency in crude oil imports of China and U. 8. seseseeeceenens 106
4.3.2 Differences in crude oil importing sources and diversification

between Ching and U, S, ++«seseerersrsrarsrumsateracarasarensresersssrensecasnn 107
4. 3.3 Difference in crude oil importing strategies between China and U, S, »+=++-+++ 110
4.3.4 Comparison of crude oil importing strategies of China and UL S, «reeesevrerees 114
4.3.5 Conclusions =+**==sesseseetatsssstestrscrcttnseeccsascessassrassascsssssssssavcsans 115
4.4 China’s coal trade and its transportation risk analysis +e-cceeseeeeenennnninn. 115
4.4.1 History and current situation of China’s coal trade  t+ssscssrerreraenaanaaanss 115
4.4.2 Coal trade and its transportation risk analysis =er=stserereerecaeiesnniniin, 116
4.5 China’s natural gas trade and its transportation risk analysis «++sereeseees 118
4.5.1 Current status of China’s natural gas supply and demand ««++et>teseeaerenene 118
4.5.2 China’s natural gas trade and its transportation risk analysis <+sesssemeevseres 119
4.6 Chapter SUIMIAry =«-+stresssssrseeenserntetruierttnireioriateristeersessesnnernnnns 122
Chapter 5 China’s ENEIZY IeServes Strafegy «-c-cc-cococrrertrentiiiiiniiiiiiiiiiiniin, 123
5.1 Status and characteristics of global strategic energy reserves :teeeeesereeses 124
5.1.1 History and current situation of global strategic energy reserves *=+++esossseees 124
5.1.2 Characteristics and strategies of the U. S. strategic petroleum reserve  ++++-- 126

5.2 Optimal opportunity and strategies of stockpile acquisition for China’s
Strategic PetrOleumn TESErve <« «sssreerereirmiitttrerrnteetareeenrenenersnenseeenceans 128
5.2.1 China’s strategic oil reserve plan «++=++++tsssrrrerrerrrrueririineseernunanennn, 128

5.2.2 Uncertain dynamic programming model for China’s strategic petroleum

FESEIVE %t s esstrecnsiocnonnoncosssncsattonnsesansareasnoscnnsosetsonnnsenneses 130



o xXx ¢ TEHERRSE (2012). REZLHME

5.2.3 Optimal strategies of stockpile acquisition for China’s strategic
petroleum TESEIVE  *rretertesssrsariittittatastitiersiasntirtaratattiosateiiennse 132
5.3 Optimal drawdown strategy for China’s strategic petroleum reserve

i1 EIMEIQENCIES ++rerrresrersteunettortntiiiiiieiii ittt s rasna st e 136
5.3.1 Dynamic programming model for China’s strategic petroleum reserve <-=---<-*- 136
5.3.2 Impact of different incidents on world oil price ===++seesrerecrsreesssionciiannes 140

5.3.3 Optimal strategy for China’s strategic petroleum reserve under different

CIMICTRENCY SCENAIOS  ***+7++stressresnsestutsstuneiitnenisnetuirrereansssncenns 142
5.3.4 Impact of drawdown and stockpile acquisition for China’s strategic

petroleum reserve on world oil price «++++++ss+sssessrsersrrreruncrarrnannnnnns 144
5.3.5 China’s refined oil reserve strategy +++t++ss-ssseresssscrsrerrerusnaaserennnnns 145
5.4 China’s natural gas reServe Strategy ----t++ssssseessesssruesesssrneesesueeresssnnns 147
5.4.1 Patterns and characteristics of natural gas reserve in representative countries *++*+* 147
5.4.2 Status and strategies of China’s natural gas reserve eerrrerersrrercsiiiiniins 148
5.5 China’s coal reserve strategy «++s+-=sseeeesreerrirereuiesiniiiriiersa.. 150
5.5.1 Status of China’s COal TESErves *++sassssssetssssasesttaransassaraasssassrasesnses 150
5.5.2 Strategy recommendations for coal reserve  -srsesecscesereneiiiaiiiiiiiniiaa.. 152
5.6 Chapter SUMINAry ««-«++++ssesersretesetnntamenimiinetiniieritieriierrneeseesesnenss 152
Chapter 6 Key energy-saving sectors and regions under condition of energy security «+«+++++- 154
B. 1  TNtrOQUCLION +revrerersessrontesrontssessaramcarenressssssnnsssessssasnsssssassnsssanennnes 155
6.2 Research and data explanation «---seeeesseeesreeerarmsesisinnesenerssraessnnneean 156
6.3 Key energy-saving Sectors and regions «--++---=ssseeerseesrseesuesseeesseerorees 159
6.3.1 Key energy-saving regions for Agricultural sector «=essestssetsestsrcatnnininns 159
6.3.2 Key industrial energy-saving sectors and regions r=teseeteerssetresiiinieiaieas 159
6.3.3 CONSLruCtion energy CONSUMPHON *++++++++*ssssressesssussesssssnessassuneeeesan 161
6. 3.4 Key Energy-saving sectors and regions for the tertiary industry *+*e+*++eesesse 161
6.3.5 Residential energy consumption  *=+++teceessssssassnsniasananerernnianansensanes 163
6.4 Conclusions and Policy Implications «--«-+-s=seeeeaseeseiiiriiiiiiiiiiiionanann, 164
Chapter 7 Benefits of clean and renewable energy to energy security «---««--=e---coe- 166

7.1 Substitution effect of clean and renewable energy to fossil energy
1N the WOorld cveverererrnitiiiiiiiiiiiiiiitiiaiitiiertineraisestratnneesessesssssraneeerans 167
7.1.1 Global clean and renewable energy grows rapidly «r+--++sesreereecierioniiinss 167
7.1.2 The share of clean and renewable energy will continue to increase in future  *++*+- 170
7.2 Substitution effect of clean and renewable energy to fossil energy in China «+-+- 170
7.2.1 Clean and renewable energy grows rapidly in China e+==tseserserecssonrannuas 170
7.2.2 China’s hydropower reserve is still rich  +++erssssesesssnceenseasonernaanennans 172

7.2.3 China’s nuclear power in 2020 is expected to account for 4% ~ 5% of the

total installed electricity capacity ................................................ 172



Contents * xxi *

7.2.4 China’s wind power develops rapidly — +s=sss=reeesceecrrmriieciiiietiinnann. 173
7.2.5 Good prospects for China’s solar energy utilization ~ +eresetesrecererecnsrreres 174
7.2.6 Status and potential of China’s bioc-energy development *»++eceseees CRRLTELTRLY 175

7.3 International comparison of clean and renewable energy development
POLiCIEs  +rrererrrenrrerre ettt 176
7.3.1 Targets Oriented +++++++s++=ssssreserereeermetitermeoaiaisarssssrnraneessesreanns 176
7.3.2 Policy inCentives «+++++=+ssssssssseesrerseemmeietoursmnsnssaassarsaeaseessnennnnns 176
7.3.3 Industrial supporting tetretesrreeesereiiiiiitiit ittt 177
7.3.4 TFinancial SUppOrts *ssetseesrsteeetiiinttaiitiiiit ittt iieire i 177
7.4  Chapter SUMMATy -«----sssecesssererereetetmmmmmmmaiareeressreeeeremesesrssssnnees 178
Chapter 8 Energy poverty and energy use security .......................................... 179
8.1 The relationship between energy poverty and energy use security ««--++-: 180
8.1.1 Energy poverty and its global status ««rressrsesssreesrsrrcniiiieiiniisiiain 180
8. 1.2 Status of energy poverty in China «=++e srerrresestsireittiiiaiiiiiiiiiini. 181
8.2 Research of main factors influencing energy poverty -«::e-ssseeeereenerennnene. 186
8.2.1 Influencing factors «+==+s++++esssersusrseemnnisrermenrermnniseeenunissmnonseesnns 186
8.2.2 Methodology srerrecereersrreresrenitiiiiiii ittt iiretiiitssie s naes 190
8. 2. 3 Model results and analySiS ...................................................... 191
8.3 Regional energy poverty assessment in China «tceseeveserererecniainiennnnnni.. 192
8.3.1 Energy development index in developing countries =*s+esresserersrasasesiriennae 192
8.3.2 Provincial energy poverty index in China ==-*«sesseveerteniiiieiianiiane.. 193
8.3.3 Main conclusions et resssesesesereettstiettititecetsatessttctsscserascrssansanses 196
8.4 Chapter SUMIMATY ++tes+ttreeereertninarmuiinmemriinreriiiiererististereeerienneesnnns 197
Chapter 9 China’s energy consumption and public health ««-:eeeeeeeeiieiiiinniannin.e. 198

9.1 Review of the impact of energy consumption on the environment

and public health «««+esreecereammmmmimmmiiiiiieii st e s ete e e saeaeanas 199
9.1.1 Review of the impact of energy consumption on the environment +ess=+ssesee 199

9.1.2 Review of researches about public health effects caused by environmental
pollution wrre==sreeeerrerniaaaaarennnnn, ettt e teaerertrrtaerraeenrarnens 200

9.1.3 Review of the public health effects caused by regional pollution and

industrial emissions ==<=+=setetssrseettetttiitcctisetiasteseracstcrittarasssasecans 200
9.2 Economic Assessment of urban air pollution and public health effects -« 201
9.2.1 Background «+csseererreteniiiiiiiiiiiiii ittt s eae e 201
9.2.2 Economic evaluation methods of environmental health effects and data sources  *++ 202
9.2.3 The health effects and economic losses of urban air pollutants +>+++s+eseeeess 204
9.2.4 Scenario analysis .................................................................. 207
9.3 Economic Assessment of sector pollutants and public health effects ++---- 208

9.3.1 Methodology for assessing the effects of sector pollutants on public health
and data SOUICES ******cecsatcrrsacstocercasascanacesosssessassnneanannasscsossasnas 208



+E RIS (2012): $RIBELAFR

. xxii e
9.3.2 The health effects and economic losses assessment of sector pollutants <<+ 212
9. 3.3 Economic losses assessment of sector marginal health effects seeesreereececces. 214
9.3.4 Economic losses assessment of energy marginal health effects »++eeerrerseseeee 216
9.3.5 Scenario analysis ++++rerserrrrsnriiisr e s 216
9.4 Main conclusions and recommendationg r+«+reeeessresssrsersasessarrarensnanees 218
Chapter 10 Energy supply crisis and economy security research «--c--sorreereeeeneenee. 220
10.1 History of global energy crisis and its impact eceeceeeeeresrriiiia, 221
10.1.1 History of global energy crisis -e++reeseresssersrereesssrrssrasansnnsssninses 291
10.1.2 TImpact of oil crisis on the world macro-economy *=«esssesvrsemcersancraasarias 222
10. 2 Analysis of China’s energy supply shortage event cescesrercsecsenniniie 226
10.2.1 China’s energy supply shortages events in recent years  =rrrsesererrsersessns 226
10. 2.2 Influencing factors research of China’s energy supply shortage =++=resevereees 227
10. 3 Socioc-economic impact of crude oil supply disruption s:eesececesreerieneaanes 229
10. 3.1 Scenario settings of crude oil supply disruption — ceeeeseerreereeaeraneaaacaai, 229
10. 3.2 Socio-economic impact of crude oil supply disruption in China =«=seseeeeeee 229
10.4 Socio-economic impact of 0il price rise +eerreessrerrrrmsiirinii 234
10.4.1 Scenario settings of oil price rise «++++===+++teesesssesasinrterersssninnennneenees 234
10. 4.2 Socio-economic impact of oil price rise in China secesreereersrrerciaiaianaa, 234
10.5 Contingency plan research of refined oil supply shortage -:eeroeeeeeseesens 240
10.5.1 China’s refined oil supply system  «eesssssessssrrenssnetimninniinni. 240
10.5.2 Model settings +++es+esreressrsneraetnruetontimiimiieiia s 244
10.5.3 Effects comparison of different refined oil supply shortage contingency plans «+++** 246
10. 6  Chapter SUMMATY «+ecessessessememmismessananeeaaetreeteemimtnunsaeaan 247
Chapter 11 Comprehensive evaluation of the national energy security «-«--:-cocceveesee 249
11.1 Comparison of energy security policy in main countries «--serserseresesaceas 250
11.1.1 Increase energy science and technology investment; get energy technology
breakthrough by all means *ecerereeerrrrestatitariitittisiitictetiitrintrisennan 251
11.1. 2 Diversify energy imports and decentralize the risk of energy import «««++* ~ee 252
11. 1.3 All energy-importing countries vigorously develop strategic reserves; improve
capability of energy emergency response *eeecreereeee e ieestiearerenaraennnaas 253
11.1.4 Optimize energy consumption structure; encourage the development of
clean and renewable energy  sereeeerresseeseiiaii e 254
11.1.5 Emphasize energy geo-politics; make diversified energy diplomacy and
COOPEIALION  **++*+++ttersssrrerssrnserenssnennausrenssesentnnsssesssasssennasarne 256
11.1.6 Establish institutions to efficiently manage energy security; develop energy
emergency laws and regulations *+++- ettt te ettt tn et aaaanns 257
11. 2 Comprehensive evaluation system for energy security and the

methodology ........................................................................... 258



Contents ¢ Xxiil

11.2.1 Comprehensive evaluation index of energy security ***+--* temmresrresnsenseens 258
11.2.2 Comprehensive evaluation model of energy security ++++****++ B 259
11.3 Comparison of energy supply security in main countries +«+++: cesrensien 261
11.3.1 Energy supply security index shows fluctuant rise in main developed countries **<-** 261
11.3.2 Energy supply security index tends to decrease in main developing countries *«**** 265
11.3.3 Energy supply security index increase substantially in most countries after
the 2008 global financial crisis  *+eeseeresssrerrsasaeiens straestststitentiesnn « 267
11. 3.4 Main Conclusions res=ecesreereersercrcictotestvascasseerssrsrassetsssssassorasss 267
11.4 Comprehensive assessment of China’s energy security in the context
of climate change -+«eeeeessssssssrrereearannns Creretereeeearnrnreeans S, 268
11.4.1 The impact of climate change on China’s energy security policy  *+==esoeeee 268
11. 4.2 Data sources and pretreatment *++*+*e++* Messesussesstensnasiaattanessasrtnrne <« 269
11. 4.3 China’s energy supply security index shows a trend of decrease after rise *+=*+++++ 270
11. 4.4 China’s energy use security index shows a trend of rise with fluctuation *++++++*+* 272
11.4.5 Climate protection and China’s energy security = «=<*++* seereene cerreneneeses + 273
11.4.6 Main conclusions *=ssecesreessrssestscettirrraracncnnss sessesnnraan senseerneas 274
11.5 Chapter summary «+-seceeee- e s 275
Chapter 12 Challenges and prospects of China’s energy security :«--:o-+-ereeeereecian 276
12.1 Challenges of China’s energy security ««+-sssssssseese. eeenrcevisarereana, . 277
12.1.1 The challenge from energy consumption with rapid growth =+¢rereerreerensss 277
12.1.2 The challenge from energy security impact factors diversification +++e==sss=ss 277
12.1.3 The challenge from unitary security turning to diversified security  «==+-+++- 278
12.1.4 The challenge from global climate change +*++*=+-«+- R CERARRT TR 278
12.1.5 The challenge from environmental management and protection *-*-* XTELLELE 279
12.1.6 The challenge from total energy consumption control <--+-+- secenas creseroess 279
12. 2 Prospects of energy supply and demand in China (till 2020) --.-- eneess - 280
12.2.1 Energy demand growth rate gradually falls, but the rate is quite
LNCETEAIN  *++<*+essssnerrnserunssnersnssnnssnnannessnrennnrensas BN 280
12.2.2 The proportion of coal consumption slowly declines, but the proportion of
natural gas and renewable energy gradually increase *+++«++»+ sessersiasiraiis 281
12.2.3 The production of crude oil and coal increase more and more slowly,
but the overall clean and low-carbon energy grow fast «---«+ seeesiirariasiens 281
12.2.4 China’s energy production center continue to move towards West, and
large-scale, long-distant energy transportation cause new challenges
for security and management «=«+t+eecesrtenrerarriariiiiiiiiriiaeiiraaaas 282
12.2.5 Net imports of coal, oil and natural gas will continue to be the first or second in
the world, and the reform of natural gas pricing mechanism becomes urgent - 282
12.3 Prospects of China’s energy Security «+e-sereeessesseeseerens e e 283



