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ABSTRACT

With the continuous development of cities, energy consumption is increasing rapidly, the environmental and climate impacts
caused by which are becoming more and more serious. Low-carbon development, as a sustainable development pattern with
low energy consumption, low pollution and low emissions, is an important way to alleviate energy and environmental problems.
Carrying out in-depth research on low-carbon development and construction, clearly defining the road map for carbon emission
peak, and exploring zero-carbon emissions targets on this basis have become an important task for China to deal with climate
change and to promote ecological civilization. “Work Plan for Controlling Greenhouse Gas Emissions during the Thirteenth
Five-Year Plan" issued by the State Council clearly stated that by 2020, carbon dioxide emissions per unit of GDP will fall by
18% compared with 2015; support for optimized development regions to take the lead in achieving the carbon emission peak by
2020; encourage other regions to propose carbon emission peak targets and clarify the road map to achieve the carbon emission
peak; require research and exploration on total carbon emission control in some developed provinces and cities, and encourage
the cities which are the member of "The Union of Chinese Model Cities for Reaching Carbon Emission Peak" and other qualified
cities to increase emissions reductions intensity, striving to achieve the goal of reaching the carbon emission peak in advance.

Zhangjiakou City is located at the northwestern Hebei Province and the intersection of China’s “Three North” regions. The city is
an important ecological conservation area and one of the nationally planned new energy bases, which is also an important node
city of the “Belt and Road” China-Mongolia-Russia Economic Corridor. With the comprehensive implementation of the Beijing-
Tianjin-Hebei coordinated development strategy, the success of Beijing and Zhangjiakou’s bid to host the Winter Olympics and
the approval of the renewable energy demonstration area plan, Zhangjiakou has ushered in a rare development opportunity,
meanwhile facing a severe pressure and challenges to transform to a low carbon city. Therefore, Zhangjiakou City has put
forward the goal of achieving 30% of renewable energy consumption as a proportion of final energy consumption and 40% of
industrial enterprises should achieve zero carbon emissions by 2020, building an international low-carbon Olympic venues
and a leading low carbon in Chongli County to achieve 100% use of renewable energy for heating and electricity in stadiums.
During the 13th Five-Year Plan period, carbon emission intensity of the city is supposed to decrease by 22% compared with
2015. Based on the multi-goal requirements of urban development, bidding for the Winter Olympics and carbon emission
reduction, how to effectively coordinate the various goals and achieve low-carbon development is the main problem currently
faced by Zhangjiakou City. Exploring the control methods and policies for total carbon emission and clarifying the medium and
long-term transformation and development path in Zhangjiakou will strongly promote the realization of its goals including the
carbon emission reduction, renewable energy demonstration zone construction and to host the Winter Olympics.

With the support of WWF, this research was undertaken by the Shenzhen Institute of Building Research Co., Ltd. (IBR). At this
stage, Zhangjiakou City is characterized by a high proportion of energy-intensive and high-emission industries, with relatively
low energy consumption in the construction and transportation sectors. The research team used top-down and bottom-up
prediction models to predict the total energy consumption and carbon emissions of Zhangjiakou City from 2016 to 2030. It
is divided into three scenarios, including the reference scenario, low-carbon scenario and demonstration area scenario. The
study found that under three scenarios, the total energy consumption of Zhangjiakou City will show a rising trend. However,
due to the increasing proportion of non-fossil energy consumption in Zhangjiakou City, although its total carbon emissions
continue to increase under the reference scenario, while their total carbon emissions will reach the peak around 2025 and
2020 respectively under the low-carbon and demonstration zone scenarios. Based on the total amount forecast, the carbon
emissions of Zhangjiakou City were decomposed by sectors, and the carbon emission forecast methods of the sub-sectors of
Zhangjiakou City were established bottom-up to predict the carbon emissions of the three sectors of industry, transportation
and construction by 2030. By prediction, it is found that under the reference scenario, the carbon emissions of the three sectors
will show a rapid growth trend. More specifically, the industrial sector will reach carbon emission peak in 2020 and 2016
under the low-carbon scenario and the demonstration zone scenario, respectively. In order to achieve the peak as soon as
possible, carbon emissions from thermal power and steel industries should be strictly controlled. As the transportation sector
is greatly affected by the Winter Olympics, under the reference scenario, its emissions will show a slight decline after 2022
and then rise rapidly. However, under the low-carbon scenario and the demonstration zone scenario, the carbon emissions of
the transportation sector will reach the carbon emission peak in 2022 and 2020, respectively. If the transportation sector is
supposed to reach the peak as soon as possible, the contribution of emission reduction will mainly be road freight and private
cars. Due to the establishment and development of the data center, the construction department will consume a large amount of
electricity, resulting in rapid growth in energy consumption under the three scenarios, and the establishment of the data center
will gradually become the main energy consumption component of the construction department. Nevertheless, as the degree
of substitution of fossil energy power has increased, although the energy consumption of data centers is still large, the carbon
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emissions will fall rapidly, which will benefit the construction sector to reach a carbon emission peak
around 2023 in the demonstration zone scenario.

According to the “Development Plan for Renewable Energy Demonstration Zone of Zhangjiakou City,
Hebei Province”, combined with the requirements of promoting the revolution in energy consumption,
energy supply, energy technology and energy system and conduct international cooperation, considering
the characteristics of Zhangjiakou City, our study has provided a work plan. It suggests that Zhangjiakou
City should give full play to the strategic advantages of Beijing-Tianjin-Hebei coordinated development
to form a complementary supply-demand relationship with Beijing in natural resources, agricultural
production, power industry, and investment funds. The Beijing-Zhangjiakou linkage should be used as an
opportunity to further intensify the development of tourism and leisure industry and enhance the urban
influence of Zhangjiakou. The city should seize the opportunity of the 2022 Winter Olympics, vigorously
develop the ice and snow industry, optimizing and upgrading the industrial chain. Moreover, Zhangjiakou
needs to adhere to the mode of “Ice and Snow +” to form a special industry development idea of “Ice and
Snow + Culture”, increasing the proportion of sports leisure tourism service industry, and make sports
leisure service become the “leader” of the development of Zhangjiakou sports industry. At the same time,
through the development of green financial products, the city should promote the industrial layout of
Zhangjiakou’s “Ecological conservation Functional Area” and “Water Conservation Functional Area”.

Total quantity carbon emission control is an important restrain method of reaching the carbon emission
peaks and implementing carbon emission control goals. Based on a detailed understanding of the carbon
emissions in Zhangjiakou City, the establishment of urban carbon emission control methodology research
and the putting forward of total carbon emission control decomposition optimization plan will greatly and
impressively promote the city’s low-carbon development process, helping to implement the requirement
of national carbon emission quantity control and promote the realization of the goal of carbon emission
peak as soon as possible. With sincere appreciation, the study of the project is inseparable from the
supports and guidance of Environmental and Economic Policy Research Center of the Ministry of Ecology
and Environment, Science and Technology Development Center of Ministry of Housing and Urban-Rural
Development, Energy Institute of National Development and Reform Commission, Policy and Regulation
Division of National Research Center for Climate Change Strategy and International Cooperation,
Sustainable Development Research Center of Chinese Academy of Social Sciences, the Environment
Academy of the Renmin University of China, and the China Urban Science Research Institute, many of
thanks!
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k& 0 N3 GDP B BAL T dv A M E K, HERFEY KB, 2018 4 AN GDP 3472555/ N, 424
I 7KF-1Y 54%., WAL N3 GDP (1) 72.6%., 2018 45k M3k & o R AT SC LA 4 514 31193 JoAl 11531 I,
FIFAR T AL (32997 JofN 14031 JT) F4x[E (39250 Jol 14617 7T) 7KF, Sk S fm A SCRIRA R 2.71, & T
SEAILE K (2F. 2.68, b 2.35) .

2014 4F 10 7, [E55 Besk BT K GG/ NIMA B A A E KRN B4 5, K RZ 0 17 AR B, A 10 R ERS,
HEFEALZ s, #2016 4£450, £WAEAND 43.89 A, B ANAOKW 32—, 20194 4 , KEOWE
X, TaeEX, BERKMEEERE AR,
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®2-2 KROMEFREBBSBIR

g mRE* THIE **
2013 2014 2015 2016 2017 2018 2020 2030

GDP (127%) 1317.0 1358.5 1363.5 1461.1 1555.6 1536.6 / /
2 GDP FI9181R (% ) 8.0 5.2 5.8 7.0 6.8 7.5 6.0

'g A GDP (75T/AN) 30756 30840 33030 35123 34725 / /
= A9 GDP F9181E (% ) 2.8 5.7 6.9 6.6 7.0 7.0

gl (%) 18.0 17.7 17.9 18.2 18.1 14.8 / /

2 BTl (%) 43.2 41.8 40.0 37.2 I3 33.7 / /
;gé FE=r=l (%) 38.8 40.5 421 44.6 46.7 (&ils) 50 55
& TR GDP EEE (%) ** 6.4 7 10
s AEhNES GDP L& (%) 15 30

HIERR

* KRR o EREF AL LRI AR (5 F)

*x R R I BRI (2016—2030 F )

Rk IR R 0T F AR R RAR] . TR AR . REIE. FAA. BRI S F ARG I T I mEE IR K 15%, 2020 £ & HLik F)
15% £ A, 2030 k2] 30% A&

2.1.3 SBRSEFHE

KEOTINZH], £FFLmE K, I LK RIRE R, BRRER, WKRFEZ, S RFWURI,
il R R R D ZF, PASEAL, AR R AL E ST, SRR 1DRALE, FEHKE 1502 X,
WIEHEZAES ~ 35" , HXGESCH 2 4%, “F9 RN —12C, BB RRARE ST, o NATT BRI .

KA DT AR GTIR A B A2 400 3275 K, AR EE AR T2 — (4 E A3 2200) , HF Lo REIHoK,
R K R, AT AR ARSI T O R R TR AT RERY 15.4%, BT KK A iR SHEE A 2R ELR,

RO ZACET R FEE T —, BE 2012 4K, KEOWEERAT T 97 F, IRAFIFEMHENT
A 33F, HARRES T 1 F, BRESEY 2. AESEY 4R, KE O REIRTIR EEA SR . XBEFIRFHEE,
T2 E A AU X KU BEFIR FH BE BT T A - & IR 22—,

1) B GER E B RTERHNAH . B RREEAKE O DACEE , BB it 29.34 {2n;
2) RBEREVRE A K ER 4000 J7TFULA b, SRR IRAE =ik E 200 JmiA b
3) KFHBEW IR R, s H WAL 2756 ~ 3062 /NF, 4K FHLEARST Ry 83775k 1500 ~ 1700 TR, J&T K
PHRERRST 2RI, A AT AR 3000 75T LA L,

4) Ak, PPRSEEMAFIRERER, HX. R MRS E B HKE e Rl E R
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2.2 REMNESHK

UHIKR AT ZADEANE LR, AT HRORE R A R s, O E R AT AL RE
FORTER, FHRT 2022 AF 5A0nUE 280 2022 4F55 24 J A& FRMIL 2 &, 2 NE AL
BERT, RE DTS2 L0A, [RG5Sty S Pk

2.2.1 ERNERRERE

I R A AR — T B A [ G, RIS R K D S AU — R R, K
Tl R HACH R A RALE , R b2 X 5 5K AL T A “ b3, F5 L& L
K, AR E AL BB A TR, O X MR AR 5 R AR AR A SR R A B =

BICH— AT, RR =R TR K B B
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FORF =R, WREHRECR BRI T, (KR 0 SRR ZEEAROR, KR AT
FEbLS, AR RGN R KA R BB BT S, T 7312 I BHE -5 AR A e 2 A1) 1 ]
KA, MR R KR AR 3t ROR MW AR R R O AR B, Fea v AR BLE BL
BRENAE . GTF KRR B CR BRAE MR,

2.2.0 BREABEERTER

2015 4F 7 A, ESF BRI (AL 5k 5 Dol AR SRR S KO ALY, MBI
SR D AT RERTEX, PASKAE O &8 A% D X, AR AT U S A R i X, B
2015 4F 2 2030 4F, /RTEKAYEINL, RESIRUERTREIR T L A ALK, S IRIET S 2 Atk AT
A RE IR A SR AT S R4 I 22

KEDPOE N BN ERZE AT HAERTURER, HEHBET. Bk, KROTHEREER,
e TR E A X XBE AR FHRE R R £ R X 2 — HOR, SRE O XA hes, e ntdsd
X PEAE, RIS AR A, Rt E XA ARSI X R AT A AR R A
HOAIFL ) ik S R, [, SR D BT PR A O B O R R A O T L 2 —, X
MR AR L X A P RE IR AR i T BRI T 3 25 1]

FESLE R PoRIE X R 3K AR AT R] A B IR AR L TR T M BOR SRy, R TSR E H
PRESRW TR T — BRI AR, SR DA R I LB R R N, 0 R A R 2 B i ok
HUEF15
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(1) 2ERSKXOTHEERLRKE, BEHRET

e B K R 0 A] AR RETRURVE XL, 2020 4F 5 58 10 T R] AR BRI 9 o5 A R U P B B LBk B 30%,
2030 4Fi5 3] 50%, ] 2030 4F, SZIL 80% ML SOk B AT AR REIR, Tolk, ASLAGE . Rk R 2 S A AU
SHRR M AT AL REUR IR, AxTAITE R DA AL BEUR N RV REVR PR AR A . ANAAT I A KF RE U R SE 4544 b A% SE RE TR 4%
o) A PR R IR, HEE T FR A BRI B, SE BN AR REUR A ORI TS, 5K A D TR AN W v AR AL AR Wl BB
SR 4 PR XE 5 PR A
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Tk
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(2) AVESEHR (0,. SO, %1 NO, wiHE, PREWFRRE

A AT A RO R S AR IR AT A, R DA /D R T e O HERCR. , A R T Hf st KU,
PeBEL TR MR AL RSSO, BRI H, 2020 4] SEBARE (AL A7 BEIR 1400 J7mihsifiE, teizb — S kiR (CO,) |
—AAEL (SO,) . REAY (NOx) HERZ 312974 3600 Jimii, 35 JTWEA 6 Jrmti; 2030 AFSLBLAFE LA A BEYR 3300
FIbRIERE, W CO,. SO,. NOx HEm s 3292 8500 Jo Wi, 84 JrMiAl 14 J7mt, A& ieA LA eIENR,
FEGRUE T AR =M R I REVR AR SR LAl b AT REIRES AL, MoK R O Do S B R PR B R [ 77
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(3) MREEAREIH, SIMELRRFBERRR

WA GIHEEARNA, BB A, JF 0] HA R A R A, 143 2030 47, KF5K 5 1 A RESUR
15 DR I 5 0 44 B T A B IR B AR AL T Ly, B BRI ] AR AR IR SR B RS AT RE . HET
SRR DT RIBRE T =, TP RE R B AR S Uk ) = i A A, AT R E A T BORI G I, ST SRR BT
ARFBHEACE, 25K 0 H L5 s i ),

(4) RnfRdhxEm I SENSFER, MEFEEEERN

PRI, KK CRE DUR S P AR I A AR 36 15% R E AR, KRIJARUARIEEIR . KEUE. Bk, g
P4 AR BE 7k, B 2020 AR5 % 7l 3 IIEL o5 M DK AR 7 BME FU Ik 15% Zet7, 2030 4R3K3) 30% 243 1Y
SR, B DBEREGEE Tk, PR sB A g Tolk, JEmT g 24 iz 20 8 RO AR H il A 22 5531 I
£55, SRE DR HE—RIVRFETETE

2.2.3 2022 4L - KROLEREZS

2022 457 24 JR A ZE AR DL SOz s 2B EIU U AN K K O TR G 2847, 1K P E D s B 2R — IR A F Rz &,
Xt K A O el SRR B [ B A R AL . L, AR BN SRR 1, R 3l SR A 1T e, AR A PR e
AT A R TR TS, RIS E A A R K A L B AR A . [l PR RE R AT, SRR DRk
ZUrETTOEE, HREENITE “ROAESER, KOWRER, SOEEER. KO LER, KOTEER”
hR&ZEEER,

(1) SHFEDENE

PR 2022 LA BRI 260, B R PR R W e, SRS BRI IRE . sk R LE £ AT,
Fa A TR R RN AL B 5K 5 1 Y I TR)R A 2 L /NE P, R S SRR SR DT 2% R BR AR B A, X T e s R R
Rl &R, NKFE A RELILE,

343

FFiERI
ey = FH@EE
—

B

b

R 180

E 150
X 120

T

JER-%KRA KSR M- IFAIESS KE-HKRH
2019FMFFELER

B 2-7 RROSHKARFIERELR (B) MRKSHEERE (H)
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(2) nfeins k% B H 2318

RO WENREERE 2 EE, 8220174, WA 64 F A %FX, Iy p R
R, SRR A AT, TR G AR . 2016 4R SRR ORI B3E B, K
H LRI IG MR AL 3 70% DAL, 2T R4 S BT E X R S RIS ASE IR G s, R
BRI iy H IR IR Y TE B R R E) T R R AR SEE .
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REBFESH®
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2-8 FRELAYTHXY SRS O AU AN RZPIE

KR AT AL R, $2d “—img =X RIFEA. 7 BIPARUK S BRI
HOH, WPRRE . B, @I, BRI, SRAEE—Z, bRyl fE X R B i 55 F &
B, M FEI G 1B ORRAE L R R, BRI D A AR bR A AR, RO
SR TR, RS O RE AR/ NG P SRR N SR K
B “ULEA K, NAKE” MR, =X SRKSIEREIRER X, I LR
WEPRIRDA X B S SCAR R IR R P X, ARAEIK R O RIRIIURF TR, LSBT A K s SCAR A
¥, TR E R P SACIRIE AR X

(7] FR} 3 Bk T8 5 S R At R AR S0, 5K AR AU S B, RS AN O (AR
FRR AU AR BRI R . TEAHIST 1.1 P26, SKZ 0 —RERLT 3 i E
BT EmBRIAZRES (2015 4F) | B (2015 4F) | 3l (2017 4F) | R84 (2017 4F)
K 2—-8 ATBAE A Y, BTl A ot 2 ik T SO A SN, 3N 20 2%, R IRl R Y
HEPIR. HRFXO@PITEE, MZARSMAR, KE D MRSk R, HEEZ
RFHE R BERE PRI IN, 5K S 1 T 2 X A ey R [ RE IR AL 45 A LU AL Al B AT RETYREAIRAR, 42
R 6F - 4 7 B SRS
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2-9 IO 3 EFmARERLRUN (1278) TR SBURNIEIEXTEL
E RIERR . BTALSZF%IT AR (2009-2018 4 )

(3) FArtanniRiEE
AW g, Rk, AL R BB, RFEEARE O AR, Wik, Wad. MR ERE, by
PSSR SR E S R A Je i i P 2 A il A M, AR HE KSRl e, IR X I M B R T R AR
T AT A LB A0 KRR 3K 2% 1 R SRl

ISR KR OMTH RN DI KARE, MELRSMEL SR, KEOWAAFREEIGm, SEA0N
GERENK, LRSMAEDFEE, 15, WY, BI7, R, BIREFARERMEEN A H i SR, BF
AR L PEA ., I, KR D ITRE AR L A T T ECE R, G KBRS LS, B4 H
FE IS s AA S 5H A, #RAOEG, S4UNVEEAD SN ERE, #BE 2017 4F, CHIFERK 30
T4/ 22 77,

RIS G, SR DT GDP HEsEZ W R, & RSk GDP AN n] RERF Rk —BImt ), ZJR5ERK A
T GDP B E BB Lo F SR, =4t , — MR LR ORI S, =7 LB R, H
KT GDP 43,

500 30.0%

—— AL (BA) ——k ﬁgﬁgﬁkg
P#EAD (BA) — EF%‘D{EE R
20.0% GDPigi®R

10.0%
450 ‘
0.0%

-10.0%

400 )
2009 2011 2013 2015 2017 20.0%

-30.0%

2-10 KROAHAOSEFHEREL

14| KROHRHR S B REZREREY



SHYZLARA LY, AR B 2800 JE AR BEAS T FR ST 404 B AP R ROALAE , IS X 3% J Bt i 1 AT
5&2‘:’&121?1?7%_4572%1@%&%%%3 W 2RI LR AR . TENF RS L BT+, KK D5 LE
) AR AR, [ KA HOIR AR ZE 80N, TG AT DAKE ol A 3 3k i 2 €8 B  Joe 0y THT ) 2 B S 555
A, WA RPN S BRI R R —, SIETFESE A I G AR R ORI B AR, T PASR 5 I T LRI
A, SRR, B, BRI I mIKA R A EN R AR TR, B2 R,
R 2022 KB RIMRAE ST (EAERS SR IO 5850 5 IR T A 1. S 2R .

= ERAE kRO
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2.3 KK OriaeiRiH E MK HE IR

5k AT H RTBEIRE 9 2B A 5 ERY A, AR IR Ik B A A BRHER A 2]

2.3.1 EEREEHHEK

(1) ERKEHEEDEREN

5K AR R AT AL REUR BN B BB IX, AT AR REUR A R, HLHE T MR
yt . 2016 4F, KR OTREIEA: ™ 2374 TAMARIE, HA R GERETRBE S 1892 T mEARAR, R
REVR LR 481 T MARME, WIPAERETRAE S A EE 20.3%, KR DARGLREIRE A+, EIE AN
BRI TRRIE, BB BRI BB T1%, A AR AR I 9%,

ABE
BEIR20%

RES2%
WERT1%

2-12 BEREFENE

VERRRIRAMII T, KR T REVRAE 7= 1 39% FITAMR, AL 58% H T 4AsHbii#h. 2016 4%,
SRR DA 2t RE RV B 1384 JWmiAR/, Horp EEON TAVER I TE %, JLiH ok 081 JWmidnkE, 5
ST 70%, HUOHRERAT, &H 15%, MR LAEE@ 2510 8% il 6%,

fiPS
3%

EERE

3 0,
SERIB39% RN - (2m

AIHEEEE8%

FRS5:18% k) 70%

R 1%

& 2-13 BRIRIHER LS E
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(2) RERE
MRIGIKZE T 2016 FREFFAr R A M KK O TReR A, JEATREI M AL, SO0, SRR, T EW 7%
REVR LA BCBRHERR S5 H S AIE, R BRARANR S B AT PR AR IR

MEBETEE A&, SKE AT REIRES A U5 ABE 5 R B, (EL AT AR RRR & HUARR T HAR I . I AR RRIE
BUATHA R ATFTE, 2016 4F, KE AW LA 367 ACTFUly, H Al A ReIR A Sy 157 T ELmf, 5
42.9%, FIEAREIR A AR £ Ty, IR BRI AR TG 94% Zifh . REVRSMR R ZIE AT, 2016 4F,
VA LT 237 AT TU, A AR 64.5%, BEAN, JREH] A2 5k A TR TR ) R BRI 13.2% AR
il SR

e b L-vaohd
21.98 723.30

B 2-14 KROHEERE (2016 &)

2.3.2 AEbTERERRITK

(1) TAkERi]

TE TS &AT ™ X REAE G R 7T, 20112016 4R (8], Sk Oy TIME# = EfR AT, 2016 4242 2011
FRRTET 3.4%, EITERTTEREFELAER 1.5% M BRI FRE, 2016 4F, TOLERI 12 unResE 981 midnMi, £ L
AR TREREL A, By, O AR LR EE R IR AR T L, 2016 4FE I 9% 427 JrEARKE, 5 ol S RERER
43.5%, Hi 5 ZEBKIIKE / P REFRE 394.68 JibRAE, 20 AT B RERER) 92.5%, HUCHRAEEIRHS
JEFER Toll, o5 Tl B RERERY 41.2%, (EH ATy, T4 =ML AE 2011-2016 4 (8] AEFEAF 2 BE IR AT T 1%,
177 2860 45 S 1 5 FE E N Tl R S A 2T
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TEHAURERE &7 LB Tk ATk, B STV RERE IR B, SO il ol 0L, Gl S A At
T, ElETHASHEAD, EHFIRRE TR, Rok—BbfE Xk % O i s E 2 AR, (HEERE A LK
AP EABREA Tl 5 98 7 2016 4F TV REREE B 84.7%, -3 RE= W R S FEREAT LA BRHEO 2, A Rz
Tk T TR HE R A B 2T B

& 2-3 2016 FTAER IREFERT B EAER

- _ E T EERE 2011-2016 8%
sk R 0
% R Bt 19108 (%)
=2y =2l NI\ L= Sy i [ 9 0AY | 43.5% -4.4%
EeeEAFSEEMTL 41.2% 1.4%
S BT Yl 5.5% -0.2%
W2 ERFIZH RS 2.7% -1.3%
_ SR AR TSR Sse L 2.3% 0.3%
S
E2eeEXRY 1.3% -9.1%
Hih Tl iR 6 M7z sb 3.4% /
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XEREY SBHCEETsRicE LASBTI RERSESRM ERAMERE
Mo g Ml BUssm FbEwAaa s EaELsnnmm
ERRE I OB B mEDEBEL HHNGGE BiE 0 ®fE &  Efgf
EEEL L #H HmP UNHEF Demm Gl mMA ABERD
Wk * Uz sEmd LiEERE EAHHE MBSl
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FEHEDE T AR MR B R AR, 3K AT S8t T R GE 357 2k L L AN 7 A R 2%
PSP 5 T 254

Bk, FREBFWERBER, 2016 FFVUk, KEIRHLARE R ReAE W itEsh shaefed. 451
AR DA, BOL T B SAT AT FriB i TARGTS/ AL, 48 B R B RGE T AU B
ATTBRMESAT AR Hh TAER A0, bR PR ™ e, S T BRI AT L L 25 25
MIPESCE,  CRFE D@L R R KRR g, 2] 2020 4F, EASEMGE R REILAE, 1
SHEHEE AT . A AN Il R R RIS

2016—2020 4F iR M F B = RE e R B AR 1891 Jrifl, (2 2018 4FJiK, T RMEBHMAR"
45 4L, LR HE 1586 JTME, FEALMREERRET T, 2016 4A-ALAR4NE™6E 68 JTml, itk 2020
ENRHT B REA K Z DT B, ST ER - REE I . K BT, ARAETK
T KCHE 2017 AESATUIR 00 I K R R R ALA, T3 F 2030 4F kLR HLE iR 2 2 546.6 71 T IL.

BX, FUBREef, KR OTRBEGTTHERERADFE, RIS, PAK 2030
LA RETR AT O E R A Y, EE TRPE—mT ORAERS, KRy, KEdE.
KRAUERRE, FEed, Bk, mumbldE) o, HESKZOm- g, ElmEmsar bk z,

(2) KRiBEERI]

2016 4%, AZEFRITRERE R 173.99 TMibmiELE, H AiFEmHEm e & P 0 Ak, [HEEE S
ST, X —WERES K, SREIIE YR EmGE T, SRR T — RIS,
HACE AR R Re MR, #8078 R,

B, SRAREXHIWMHEMEENR, KX OWERE PRI GE) T Y RTET, h
SRR IR R BB, T — RS, B E 2017 4FOT, WIKARTESL 777 i, Hpgia
RER AR CIRT] 537 9, HIE KRS ARHE 190 i, SHIRBAShIIARHE 197 i, dimzhns
TH 64 27HE LEKZEE) | SR HRILATE 74, EBRSBREGRLEEME, BT
ARTZEHATHFE T, 2018 4F, KE O ALLIRK AR B 154 TR0 A A 230K, IR
200 EREAR L, 100 AR ZN A ST,

2-16 KR OAHH SR BN AR E S BRh A%
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BEAh, SKE AW R — R0, PR BRI R RO g L. GRERAWRIEER “a
SCHRTT RERKTI AT % (2018—2020 4F) B R, #2020 4F, T APAALERE BIREAL, B2l
HIIAER) 777 WRTE 2 1162 45 HLOIRIX & B BRI R AR S P i Dl A b e I v T BE DR BORT RE TR A 2%, B
JEEABHA R . IR (BB B (2019-2035) ), F 2021 A-KF R4 FE SV 1500 455
2035 AE SR I A 3 A R ] 3000 4, FETRIE] 2021 ARRFSK S T R E Y A SREIR T, F] 2035 A
[E| PR R EEZ B, ST Ve SAR ™ Ik Rt {E % 1700 127T.

A 5K 28 1 T A SR Al 150t 7 TR S A 2 st , R 2010 4485 5 8, aA A 2020 4F BT AN Sk 21 s
2018 5] A ZRABHHI A S22 74 55, 2019 40 B SUPVRH L 22 K27 100 49, 2 2021 AR R )25 R
HLB 4 1500 5, oA S 4 20THE 1000 41, 5K 5 0T S0 TR R R A XBE AR FH BE % R 25 64 Fi A K o]
SRR,

HiX, HHEEARHRASIE, 2013 45, SKE ORI A AR TR, FE5gnl 856 LIS “Mhek ™ TAE,
290 R 31.6%, 2014 48, JESER 1400 FRALIRA “WECTT TAE, A WIKHEA SRR S1.9%, [FrF, K%K
BRI AL R RE AL, BT B, HE BB 4, SN TR R AR, FIRHREAR T A4 2 3R,
BWEHA, KEOWXE MY C AR TR RE L i,

BX, ARREEREBER, =1, KEOWRE AR OE, FNEL  “+=01" Zlahss ek
MXIBEZEY , HAstanfyscitisg A, & 7 —RIE Hir.

r2-4 “+=R" ZEBREER

£ B =t =T} 2012 2020 &
B AR SN 1.19 1.25(+5%)
BUEE
BEREE SRR A/ BIAR 0.007  0.005(-28%)
H AR E % 12 215 (+79%)
BEIREELY
L BANEEEE B Fooimfls / EmAE 5.3 4.8(-9.4%)
S BIsknEL SR T2/ BEAR 9.8 8.9(-9.4%)
REIHERL
= FLNREHBT NOX FEHEE yalis 6.3 8.3(+31.7%)
BRSNS REIARER % — 80
RIFPIRES
FERREEREERIRIARE % 20 50

2 | BEROBHRABSBENA EZREREN



NI BRI E % 67 93
AR AL % 30 100
BEzEEIRNE
IR BRE R E % 55 2
&R A EERR I A S % 15 80
TEIRMRRIANSTZE (51, % 34(2013) 60
BEIMBERES TS EEPRMRR HAZE (5, % 30(2014) 70
% MR N B EE I S % 0 10
SIS R ROELL S % 66(2012) 75
% n o] = 4= 0,
T — IR TR AL AT L) % 30
" I 2 BRI N EE R % 70
R TR R % 53 65
L2 FREEERRELLE % 0 5
- AT IEERERARFEIER % 2 10
NS ==
RN EEFEESNABER % 2 10
SIS REER RESNIR TIEN SIS M —fg BA=E
ORISR R = —fg BEAsE
BEEEIEH
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