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Evaluation of ecological welfare performance and spatial spillover effects in the

Yangtze River Delta urban agglomeration from a resource allocation perspective
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Abstract: The Yangize River Delta ( YRD) urban agglomeration is an important engine of China’s economic development.
It is of great practical significance to explore the ecological welfare performance of the YRD for its high-quality development.
From the perspective of resource allocation, under the transformed structure of ecological welfare performance consisting of
ecology-economy-welfare, a two-stage chained super-efficiency DEA model considering the weak disposability of non-desired
intermediate outputs was used to measure the global ecological welfare performance of the YRD urban agglomeration and the
efficiency at different stages in 2011—2021. A spatial Durbin model with double-fixed effects was utilized to reveal the
ecological welfare performance of the YRD urban agglomeration. The spatial spillover effect was also utilized to explore the

improvement path of ecological welfare performance of the YRD urban agglomeration. The results show that: (1) The overall
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eco-welfare performance of the YRD urban agglomeration maintained a stable average level of around 0.8, but it was
noteworthy that as high as 68.3% of the cities have not reached an effective state. At the same time, the significant
differences in eco-welfare performance among cities reflected the uneven utilization efficiency of resources and also revealed
the challenges and disparities in environmental protection and sustainable development efforts across different cities. (2)
The internal composition of the YRD urban agglomeration exhibited disparities, with an ecological social-economic efficiency
of 0.685 and an economic-welfare efficiency of 0.863. These disparities mainly came from imbalances within the three
provinces and one city, contributing to rates of 77.39% and 77.14% , respectively. This unbalanced development presents
challenges in terms of environmental protection, socio-economic integration, and welfare distribution. Therefore, targeted
measures are imperative to foster balanced and sustainable development across the region. (3) Spatially, the ecological-
welfare performance of the YRD urban agglomeration has strongly positive spatial correlation, while the greening coverage of
built-up areas, the rate of harmless treatment of domestic waste, GDP per capita, urban per capita annual consumption,
and government intervention have positive promotion effects on the regional integration of the YRD urban agglomeration, and
the greening coverage of built-up areas and the rate of harmless treatment of domestic waste have certain spatial spillover
effects. (4) The three categories of low economy-high welfare (L-H) , low economy-low welfare (L.-L) , and high economy-
high welfare (H-H) have the largest number of cities and are more evenly distributed. The number of cities belonging to the
high economy-low welfare (H-L) category is the smallest. In terms of upgrading paths, unilateral breakthroughs are the best

way for most cities to compensate for their inefficiency.

Key Words: ecological wellbeing performance; Yangtze River Delta urban agglomeration; two-stage Super-DEA ; spatial

spillover effect; upgrading path
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Fig.1 A two-stage chain system for ecological welfare considering undesired outputs and intermediate inputs
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255, FESLIER b B = MR 2R B S m A Sr 45 s AR (1), FIH MATLAB 2020b % {43t
TP, AT DR B 2 2R RCR B /R IS B TTlRAE . SR 2 AIH1,2011—2021 4R = M if 2 R 2B 28
FEMSR TR R IR BB IAR S BLSE EIHE TR, 16 2018 4F FIH3I R R(E 0.0378, BE)G T, 5 2019 4E[% K
0.0196, T FFEIRIE R 48.2% , B2 N 2 Jay A= BAR R GIROK T 1) 22 5 2 UETHERE R TH SR, WTTHCRE
B3 P SR FAE 2011—2015 4ELA K 2018 4R 5T 90% , 111 2016 4F5 2017 4FF [, S AE 2017 4F [ 2 /A%
}77.35%, TE 2019 4F5 2020 4% 81% T, H 2021 4E XA FF & 94.30%, X IR [A] STdk 2 2013 4E 2 )5
TFUG R S PR K Ea 34 7E 2018 4F B FTFEAR , {BAE 2019 4F 2020 4E 5 2021 4F % X 38 6] 5Tk 1L 2011 4F
R T s . PRk S mAR 20k A A NS (0 =8 — X 4 IR0 22 5 BT K,
2.2 K= AWTTRE T B B AR A S s R 2 BT

W42 Jm AR AR AN SO i WY B, A 1,201 71 v 0 98 [ BB A 2 3 3 000 B A 25 -8 B RO RN 28 -4 R K

http : //www.ecologica.cn



8118 JAE = 44 %

R PAREER A 5 M 6 Fron . tlE 5 S 6 nlAl 25 AR BARSCRRER & /N 1, SRS T A 2 -4
PRRCR LA R AT -RAMBCREIARR B A R, BN LERETS 5 518 6 Jre R BUBUAR , & 11 Z [ T3 987F
TERRIE S . B 5 w0, Wb S8y B e i LT 2 B A 22 B S ARAEL, O 0.3 7247, TR M
T R T BN AR R = (8, 0 1 24y, 22 Bk, FBRIET 6 AT LA H L TiT 2 e -m A STCh 0.4 247, 1
WAL M BIRE 1.2 7oy, Wi Z 8] 22 5014

x2 KEZAWTHE2BESEMNRUERIBEHBRHHF
Table 2 Theil index of global EWP and its decomposition in the YRD urban agglomeration

P SRR DAl P 22 5 DX gl ] 2 DA A DR 2/ % DX 1] BTk 2/ %
Year Theil index Int.ra—regional Int.er—regional Intra—ljegir')nal Inter—l.regi(.)nal
differences differences contribution contribution
2011 0.0142 0.0134 0.0007 94.72 5.28
2012 0.0198 0.0187 0.001 94.69 5.31
2013 0.0144 0.0138 0.0006 96.09 3.91
2014 0.0139 0.013 0.0008 93.95 6.05
2015 0.0133 0.0125 0.0009 93.62 6.38
2016 0.0111 0.0096 0.0014 87.00 13.00
2017 0.0198 0.0153 0.0045 77.35 22.65
2018 0.0378 0.0345 0.0033 91.22 8.78
2019 0.0196 0.016 0.0036 81.42 18.58
2020 0.0216 0.0184 0.0032 85.03 14.97
2021 0.0248 0.0233 0.0014 94.30 5.70

M= —TRE GRS /I, BTl WL LR BARRICR e BT A TR @S LR 2T
B, BRZEFIERIR EEOR A A NI 2R B =8 — X 4 A DX 28 5 B AE R i 8 o
A TS KRR 2E IR, L9 T2 3 42 5 e AR R i BT, VL2548 VLA B O 5
BONSERAE DY, WA Z A — S 5 I Ja W3R, a3t iy K 4% T2 R BRa L T e S8l
HABR TR T 2850 8% Jr PRSI ERALE: 17, BT VL5048 (LA & O i s X R T2 s
1 Al 3t DX 75, 3K P A — T A M B I Sl A 22 PR OT R v S, ZR G 5 I 6, AR/

s ERE R gy

=H I/ M
A& M
i 21

e :

20114
— 20124F
20134¢
— 20 144F
20154F
— 20164F
20174F
20184F
20194F
— 20204F
20214F

B 5 K=MMHHFES-EFGHE

Fig.5 Eco-economic performance map of the YRD urban agglomeration
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SRR B TR AR A AR B AR A T RN AR o s SR T A B i IR b R R R
HIFRTFRE ST, AERER I3 ATA S B 7K, LR A 19 A BRSO oA B aE 1, A 30T =2 T3 A7 AR
22 S, HL22 5 2 A A A A

20114
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Fig.6 Economic-welfare performance map of the YRD urban agglomeration

BB = AT B A - L B RCR A T - A RCR I RARA AKX (10) F1(11) , FIH MATLAB 2020b k{4
HATIHA, AT LIAS 23 3 W B AR A R S80K - 22 S e I 28 IR FE B S HL A e 3 M1, 2011—2021 4F
K = AR AR S -2 RCR W 28 IR FE B B sh a8 T, B THIRIE N 31.74% , 78 2017 43k B (H 0.0535,
TE 2016 4F T FEFIRAT A 0.0296 , 3% 156 I = A 3l i 78 2B 8- 22 BB B 1 A= AR R S 80K - 1Y) 22 5 P 7 4
PR, MR 3 I, 2011 AEIX IR N 22 7 5k R ik, 18 95.70% ,2018 4F 8/, R 67.28% , H ARAF Y X I 4
22 5 SRR AR A S T R sk, R, R A - B Be i 22 b BBk A TLRE LA B
P,

F3 KEAEHESNRERIEHREHR
Table 3 Staged Theil index and its decomposition of the YRD urban agglomeration

A -G R ES S &S

P Eco-economic efficiency Economic-welfare efficiency
Year IR DI TR % DI TR/ % p— DI TR % D] ik %

Theil index Intra—l:egl(.)nal Inter—lfegl(.)nal Theil index Intra—fegl(.)nal Inter—l.reglt.)nal

contribution contribution contribution contribution

2011 0.0356 95.70 4.30 0.0254 82.00 18.00
2012 0.0371 93.73 6.27 0.0296 84.76 15.24
2013 0.0363 71.92 28.08 0.0284 86.29 13.71
2014 0.0386 92.14 7.86 0.0253 83.06 16.94
2015 0.0404 92.13 7.87 0.0249 77.37 22.63
2016 0.0296 95.32 4.68 0.0210 69.93 30.07
2017 0.0535 87.03 12.97 0.0208 72.25 27.75
2018 0.0486 67.28 32.72 0.0233 70.48 29.52
2019 0.0443 79.43 20.57 0.0248 64.10 35.90
2020 0.0519 83.03 16.97 0.0212 69.28 30.72
2021 0.0469 77.39 22.61 0.0498 71.14 28.86
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M 3 BBIBCE = H 2R IRFE BT AT, 2011—2020 4[] = 1 3k 7 6 28 B -4 1) 355 %6 1) 22 S M T A 35 8
i/, BARI, 2012 422 Tl ke, Bl G AWTZE /N, B 2017 Fefi%, R MR 8 553K 29.72% , {B7E 2021 4F X 2
FEZ 2020 FHPIEA A, HIATA, K = AT S B BE 22 S SR — B BEERR R R M L T AR S A
TERCR , A B R RIRCR 494, DTSR A | Bk 22 5 B2 R PR AR ok A T XS 19 25 572 (RIS 1
TORRR IEAE B W /L | 1 X 5 0] 5Tk R B i b TE, 2 2021 45, SR 22 SRR 71.14% K A XK 225, 2
28.86% K H XSk [H] 22 5 . PRI, 2855 -4 R B B 1) AR 25 SR AR SR Sk VTR (W48 RN 22 308 1 AR IR T T 1)
ZERE H X IR Y 22 S IEAESR /N, T =48 —TH 4 A4S IX R 0E] A9 22 S IEAEY K,

3 KRR AR P S0 = (8] H s &

MNHTIR IS T B = A3 A SR A S E R RN ZE 5 . i TR A3 &5 A
Wi SR IR T, (AR AL G A AR AN SR B vp A P8 FEAR DX PR 28 A2 ), TGI8 SR 3914030 DX aloxst AR DX 3 ) 2
[ AN RO, BRIIE, A T SR AR FE K — AR IR T A 22 (B0 1 2E 25 A R SR 28 [ OGP AR5 36+ 1.2.3 1Y
23 (A AR 32 ] Statal7.0 FRPF X2 DXk A A 2548 R SR 0 2 8] s 4 38y 264 7 AR S5 0 58
3.1 KT AR R SR (R A 56

BRI EIRAE B ST, BeB L T A RS K S AT R AR SRR ST S e R, B
A . OIRTTER1L AL X SR 25 (s, ) QI BT R . A0 B W OIEF AL (s5,) QLT E B A
] GDP (sy) @ 27K 80T NI R4 944 (s, ) \@BUR T B 1/ GDP (s5) o

iz H Statal7.0 YRR M LAKE S, 455 4036 4 Fon, B3R 4 AIA1,2011 4R % 2021 AEHEEA FARE T T 1%
K5, WA AR D EUEARTE 5% 5 10% 1 B35 7K, BB 28 5UE S R 1E , AR = A 300 AR 54 R Bk e
iy P2 (0] S B S ) DA DG ELARAE — o i 2 (AR, BV AE AR A Sk i 30 it AR 7E — 2, ORI
(A IR T SR AR — L , b P30T () IR 1T R R — 2 Wt U, W25 T A — e 6 8h kS A 34, FL B 2 4R A
2013 %2 2017 4 B2 WG O, Ui B b FRA AR 3 i) 38 T A 250 R S A8CAE AR B , A& 38T 5 ) A A DG M 8 2
W5 SO B2 R A R T AR A TS

x4 20112021 EER=RAPHHNE=15H
Table 4 Moran’s index of Yangtze River Delta urban agglomeration during 2011—2021

Ay IR RL LR el(El LR i anlies PR s 4L Wi
Year Moran's T E(T) sd(T) z P

2011 0.138 -0.025 0.098 1.658 0.049
2012 0.169 -0.025 0.094 2.059 0.020
2013 0.106 -0.025 0.098 1.340 0.090
2014 0.278 -0.025 0.098 3.096 0.001
2015 0.231 -0.025 0.098 2.614 0.004
2016 0.250 -0.025 0.098 2.805 0.003
2017 0.399 -0.025 0.098 4312 0.000
2018 0.317 -0.025 0.098 3.497 0.000
2019 0.357 -0.025 0.099 3.866 0.000
2020 0.228 -0.025 0.098 2.568 0.005
2021 0.280 -0.025 0.099 3.093 0.001

3.2 KA AR A B s (A A 8 Y 1 A% 0 B

AT RS B H TG (M) |, RS0 45 R s 238 ) 1R 22 AT (SEM)) -5 23 W] i J A4 70 ( SAR ) B i ad 1
EERR S, U] T [R5 (B R 25 I 5 23 AL Jm T, LU R B E AT LR HUAR 3 (LR ) 45 Wald 656, A6
B2 R R W] 25 A LA (SDM) FF A 2B 16 SEM 5 SAR , 3R B SCE HI 28 [ A 2488, #4347 Hausman
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Ko 5 LR GG, 25 5 W UUST R RO (9 400G D0 JE Soe -, e 28 A W AR SR T2 B SO 18] g A58 IO 14 2 i) A B A5
T35 By TR RIS

x5 WEAEHETZEMERBMGITER
Table 5 The estimation results of the Spatial Durbin model with double fixed effects

LIES B4 PRI E RS LIES ES B iESER e
Efficiency Coefficient z P>zl Efficiency Coefficient z P>zl
HIX IR Ho X T

Intra-regional effect Inter-regional impacts

s 0.0572 0.6900 0.4900 5y 0.4685 2.6500 0.0080
8y 0.1209 3.0600 0.0020 Sy 0.2630 3.3300 0.0010
s3 0.2886 3.3900 0.0010 3 0.3126 2.3200 0.0200
S4 0.3162 3.5200 0.0000 S4 -0.2094 -1.3500 0.1780
S5 0.0465 1.4000 0.1620 Ss -0.1181 -1.5800 0.1140
25 [A] Spatial 2% Variance

. vz ok s 7k

Iljﬁ*ﬂigﬁ . - 0.2006 3.0300 0.0020 Wﬁﬁi?;& - 0.0056 14.9600 0.0000
Spatial autocorrelation coefficient Variance coefficient

M 5 AT = A 3 AR ZSAR AN ST A BDE R ECH 0.2006, HLTE 19 97K 25, SEHH T e 9 X2
I8 5 A0 I 1) 2 T TR AR A 28, ELA = M DX A 2 M S50 7 A 25 2 ) i 2800, BRIV 9kl A 25 ) 5
RO B ey P LI ] At 2 ) R DX A SRR R, AR A0t DX T 532 ) 1) 48 R R R R = A A 2 AR M 8 s D Vi
RO AR | S X SR A i 55 A 1 B TG A AL R AE 197K 18835 0 1E, B3R 48 71 B B i i IX 2%
PO P35 A 1 B AL R AT DA AR T 3R A= AR A SR, AR GDP 78 19% #9735 0 1E 1]
Yl T 28 A SR T LA Sl S I kT 285 R TR B T S T AR A A s, S 0 1) S [ AR R
JEL 3T N AA9 K5 BURF T U BE XA s A S AR M SV E R 2.

R T RIS = A 3 DA S AR SR80 25 ()0 g s ) A T AR ) 25 SRk — 20 70 fi , A 45 2R sk 6
o N TAET T R BN AT LG PR — R348 25 30T B B X S A a2 5 AR I B e E AL
A N GDP Sy ABIEEAEIN 28 BUR 1 PO A AR A SRR, 55— 0048 4 30 A B ) T 98
i i ] i ER RS R W) A KA 3T TR X AR DX A 25 AR M SR 2R 48 T R0 70 S P 2 < B — T 73
36 JA T3 T A S AR SO A i A AR R SO R, 28 000 i J TR T A FE AR A i A A A S
S, A 6 AL (1) X SR B 5 R R O 3 (EL R R R 5 A A 1% K 3% R
— IR X SR A B R AR T 1% , 7T LA R 0 4 DX AR 25 AR M B0 b 1 0.59129% , (K = M Sl i RE A= 25 AR A1)
BUBUKF-5 55 0.6734% , LR IX A A0 78 5 230 B0 A L DX AR 25 AR R G888 285, R00] o) 30 3 T 2B 2548
B 2 1023 (B4 ROV 5 (2) AR 16 B3R TC T AL RS A B 4 52 ) 22 5 TR 50 i) R 00 L R ) RS 7
19% 14 5 7K R 1E, DG E T A % B3 T 3 A A B X 3l T 1) B 55 3 Jo) s 14 A 25 R S 0 A T T S8OR
(3) A3 GDP 7E EHERNE (B4R 2508 35 O 1, U W 76 02 BE 11 B A2 2540 A Sk b v 14 [l i, i
PE T JE I AR A AR A SR G 5 (4) ST N B BEAR T B A A4 2 BB AE B R M L, BT SR T A B A
YRR ST LR T B B AR SRR BT (5) BUR P B B WA 28 B 350 IE RIS WA AN 3% | IR
YW ST B By BUR T n] DUARER R A B AR SR A S

MELUESS RIR Al & I 2011 4F 28 2021 4F23 6] R0 AL T sk, Zad 11 AR ET, SR T ¥
T AT R T HEZ T BRI T K T TR R A5 1] ik R A A B S — G R, Ak J LA, AT LA
A e AN TR NG, LR R X S A B o 0 S 2R 36 B 3 0 3 A Ak B AR AR, U WO T
A SRR R B AR A 25 SO B, AT AR HE N ORISR0/ N ) 08T 652 5 0 J) s 8 ) 45 e RO SR AR 3
MZ % R A BUH N T LA TG ROR 2 [ i BN RS 3l 50 =4 B, ik 5 Nl o s T A 1
RO T 5 BRI, BRI R XN X GDP RIS T AR B4R S i  (HNGS R B A 1E W 2 30
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AR SR A
%<6 WEERR T E it ZAE R 5
Table 6 Effect decomposition of Spatial Durbin model with double fixed effects
ISt k2341 [ H2 5 s8] AR HEEE (] 4 5% T §s8:A11|

Variable Direct effect Indirect effect Total effect Variable Direct effect Indirect effect Total effect

5 0.0822 0.5912 " 0.6734 """ Sy 0.3062 *** -0.1624 0.1438

Sy 0.1318 """ 0.3447 """ 0.4765 """ S5 0.0417 -0.1311"° -0.0894

83 0.3132 """ 0.4363 *"* 0.7494 ***

w x|k MRICRTE 10% 5% 1% MK iR %

4 RK=EAETHRESEASGIRABR

4.1 K =AW SRR ST BB B 4 BT

TR RC B LA R, BR = AT S R AR 25 K H R 45T W TR B 25 BE K, e As
[ B B R A AR K 2285 . NSRS 2 0 T 60 A = A3 o I BE 3 {43 5011 0.685 F11 0.863 , LA Sy 43 L 55
WA = AT R AR SRR SR o0 U R A - B B B R TR E R« B A7, &8 - A B
BESCR R TR ERAR mAm A AR e e, B GN  « mAES-m A (H-H) ™ @A S
FA(H-L) 7 AR SRR A (L-H) 7 ARAES-ARAR A (L-L) 7 ani& 7 B
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Fig.7 The distribution of Eco-economic efficiency and Economic-welfare efficiency in the YRD urban agglomeration

MIEL T AIAHIN R 458

(1)J& T (H-H) f3lris A 22N 7 N 955 11 883, i REAS S8 26.83% , BiWTIX 11 ek REAS L4
Hu IR 2s | LB FIAR A A X R AR 4 1 R AT 7094 = A I T 00 A S AR R ST SR A 8 T SR A DX B
FAAEBTIRBC B CA (BT MR H AN 2 BRI 5 REAR XS

(2) BT (L-H) BA R R0 G4 O JE T, X S it il 249 S A A 25 AR A Bt A B T 0 2 BN =00 A
- UTRCARBUI, X SEIR T I BB HRE 85 S A SR 21 B A i AR , (LR A T 258 g 1) A 185 o
A K AR AR 2 i AR AT AU PR AL TR B b SO RS SR, A R 2
DR AR EARTHAE | R R i 20 (1Y A SRl B

(3)J& T (L-L) A JRIH T 7 T4 11 3T, i S 78 2R 25 - BF AR M BE AR AR P T TR A
BORFETE2S10], S5 7 -5 (R A VLR B R A AR L, 00 ATl S b i HE R 2 Jm # 0 2.7 £, RIS
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SR T B9 2 LB AR T T, R R AT A 1.3 4%, (0B R A BE JRC B I A 6 S5 M T A AR 7
FrE 5T, A O3 TR R s 15 YeusHE TAE , IR R 2 5 Fndm Al i 4 2 e

(4)J&F (H-L) A LT FhIR T4 10 Ham i, X 2807 i 2 B -4 AASCRAR T - S B R A AR A
SRR, Heh B SRR L = S TR A RCR S EE R 2 A T 0.3 DL, BT AT S i
R, NI e AR RIS, Bl P A ARZE T Y BE IR N BT A EE
A FFOTEUR FHUM B 85T, LR RBIE A T RELL B R IR
4.2 WCRIRTHLA T IR R

FRAE A = AT A 4028, I 24 T X i R IO [R] 9 A 2S48 R S T 4% . O (H-L) — (H-H)
F(L-H)—(H-H) MM X ) sl SRR THES AR . BIFE A S AR AL AL R v | Ak S0 R4 2 2L B B 14 [)
BNV A B L H NMHFHER A S A S, @(L-L)—(L-H)—(H-H) M (L-L)—(H-L)—(H-H) i
W TR . @ (L-L)—(H-H) 85 R T B AR . X BRI AR A% = A% L B A AR 28 At %
VAR T2 55 & e A IR, iR BB & B RO 4R T 2 U R 2L 9T A ST IR S 2 i A, Bk
M5, 1 = A B A S AR A SR TR A

()T (H-H) D3 T 2 AR T 2% 2T AOARAT , {H 5 B35 1l 9 A 2540 R Sk 7 4 = A 3okl 8 PO A
S B TERAE A SIS R TR 4R T B A SR AN Bk, BN, Z2 N A R 55— B B R doe e ek Tl
TESE B BERCR M H R B O 2 357K | Uk B AE 8 55 -4 ) 100 Ry 24k 652 e, 1 2 0 DA 240l 9 4%, (H IS A
BOR AR = AT R P HER SRS, 2N T D P Ml 2 2R B K Sl B B 2R A Tl B KR AR R
B R R N B TAEIRBE ARS8, R W5 | Y7 A A IR IR AA SRR

(2) LT (L-H) X3RN (H-L) B W23 17 R BUE (H-H) B 2R S s 3R TR A% L i85 17 I T4 v 2%
B AR E A S TR IR AL S IR RO e R A R R A AT, 5B NG B AR S,
PEHEL T & S RAE AR AL Z [ 06 A, $2 5 24 MR R KO e N RSEAR R T, Ban , HEdb T &0 IFE T
W ES, Tl =5 HEO R 5 A R A8 Tolk — B e B HE i, SECH AR — W BRI, e
Je TR A5 Y o 2 11, s xR bR A E Y R HEROE A . IR, BTSSR AT R
PRI SRR AR B A 4 TC 15 G AR, (S T RE VR , 32 = BE VR ISR

(3) HA 14 T 8 VEAE (L-L) DXk, 33 B3 7 ] DA BE$E38 M 3 19 (L-L) — (H-H) B 25 b =X 3 T %
2 EARAEME R ORISR I (L-L) — (L-H) — (H-H) 8{ ( L-L) — (H-L) — (H-H) B30 R i 32 TH %
e, BIVEEBGZ X AR T PR R e 5 T B i L — N B SECR TR st b AR T 5 A — A B BERORCR s
N TTRVE AR (L-L) 30T, 76 96 By B AR i A S 2 5, vl R A (L-L) — (H-L) — (H-H) W42, Je LG e 2
TF R AR R 8 11, DA AR A RR IR A , SCA 715 RE s, TR E AR S RPN INT 35 8 (H-L) BrBemt S 2
AR BIEEE  BUR R G AR BOR WD AA SN, $2 R R AR F BT 2%, R kst g By 30E K
WE , N2 4 N R A,

5 #Fr5Ei

ARSCAE A AR = AT A A AR A SRS A5, BT RE B A 1 e, B A AR M STBCRARATOT, 5 A 25
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LU AR R R M T A B R R P BB s GRACR DEA ORI R = F I
THE 2011—2021 4F 9 A= AR A SR, H AR HE AL o 2 [A) AL T AS R0 2 1 25 3ok T 2 2850 M) 0288 114 225 1) i
RARONE TR T G AR R SN AR . EEMTRASIB T

(1) WHEIR 175 ,2011—2021 AR =M 3T 4 s AR S AR A ST80K AN i BB 7S A ST 11 4[]
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PEE, BB 5 FE] 6 S5 IR AT, S — B B i AR -2 PR AR IR T 2R I BUm 2 - AR, =
B —TEAFBBSCRA e 5, B 5N Ll AR B-A P 8RR TILoE , Ha THR A BE
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R A TG BRI HF AL BER S GDP X JE 1k it A2 25 AR A S8 B A TE 1) 2 [ g ORIy B B ik
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FARIRTT I LF- P39 0 A 1 o A2 A5 MRAR A (H-L) 7 IR A SRR A (L-H) 7 A g AR 25 A M) (H-H ) 73X =
by BERANIR A SR BT, S BT A R AR SRR BUSOK A o SRR U S ORI e s = Ao i
THERAE o T4 R 2 BOR TR A A AR M BT A I R AT 45 B A MELATE SE AR 25 e (R TR -1 R
Ji& | BT3B RENS 6 2 B BUAR A R o DRI, 268 R 22 il ml IR BB 10 S e s 4 T A, B P i ¢
U B IR A B IRBCR B BU A 2
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