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Effect of industrial agglomeration on carbon emission control
in ‘local-neighborhood’ animal husbandry: Resistance or
assistance

DU Fengjun, ZHENG Jun”, WU Qiang

(College of Economics and Management, Shandong Agricultural University, Tai‘an 271018, China)

Abstract To explore the impact mechanism of industrial agglomeration on carbon emissions in China’s
animal husbandry industry, based on the panel data of 31 provinces (municipalities and autonomous
regions) from 2007 to 2021(The data do not include those of Hong Kong, Macao and Taiwan regions. The
same below), the carbon emission status of animal husbandry in China was estimated by carbon emission
factors. The local and spatial spillover effects of industrial agglomeration on animal husbandry carbon
emissions were discussed by using a spatial econometric model. The results showed as follows: 1) During
the study period, the carbon emissions of animal husbandry in China showed a decreasing trend. In 2021,
the carbon emissions gradient of animal husbandry in different provinces showed a significant difference,
and the overall distribution pattern was ‘high in the west and low in the east’; 2) Industrial agglomeration
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may indeed become a ‘resistance’ to carbon emission reduction in animal husbandry in the short term, but
in the long run it will "assistance" carbon emission reduction in animal husbandry; 3) The ‘local-
neighboring’ carbon emission control effect of industrial agglomeration presents a non-consistent feature.
Industrial agglomeration is not necessarily able to inhibit the carbon emission of local animal husbandry,
which is mainly manifested as a threshold feature of ‘rising first and then suppressing’. The existence of
industrial transfer and ‘magnetic field effect’ makes industrial agglomeration show a U-shaped effect on
carbon emission control of neighboring animal husbandry. 4) The level of environmental regulation and the
density of scientific and technological personnel inhibit carbon emissions from local animal husbandry.
However, due to the effect of ‘pollution refuge’ and the loss of scientific and technological personnel, the
joint emission reduction effect of ‘local and neighboring’ is weakened, resulting in an increase in carbon
emissions from neighboring animal husbandry instead of decreasing. The ‘dividend’ brought by the
increase in farmers’ income level and financial input to support agriculture will further attract the transfer of

livestock industry in neighboring areas, increase carbon emissions from local animal husbandry and

alleviate carbon emissions from neighboring animal husbandry.
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Table 1 CH4 emission factors of intestinal fermentation kg/CGk -4
. i B/ - \ \
e I8 WA IR GRS 5 Mule/ # 5 B¢ = EHES £
Carbon source Cow Non-cow  Horse Pig  Camel Goat Sheep Rabbit
Donkey
HEH R %K 88.1 52.9 8.9 8.2
Emission 89.3 67.9 18 10 1 46 9.4 8.7 0.3
coefficient 99.3 85.3 6.7 7.5

TE W3 ARG A Ll AR S 0 3 HE BR300 % I AR A R A TR A A R R R B

Note: The three emission coefficients of cows, non-cows, goats and sheep correspond to the emission coefficients of large-scale

farming, free-range and grazing feeding modes, respectively.

*2 EFEEEMBEESEHRET

Table 2 Greenhouse gas emission factors for manure management kg/ (k-4
w gk omr TP g WY g we s % %
District Gas Cow cow Horse Donkey Pig Camel Goat Sheep  Rabbit  Poultry
i CH, 7.46 2.8  1.09 0.6 3.12 1.28  0.17  0.15  0.08 0.01
North China N 1846 0.749 0.330 0.188  0.227 0.330 0.093 0.093 0.02  0.007
4 CH, 833 331 1.64 0.90 508 1.92  0.28  0.26  0.08 0.02
East China N,O 2.065 0.846 0.330  0.188  0.175 0.330 0.113 0.113  0.02 0. 007
th CH, 8.45 4.72 1.64 0.90 5,85 1.92  0.31  0.34  0.08 0.02
Central South 5 1710 0.805 0.330 0.188  0.157 0.330 0.106 0.106  0.02 0.007
7 CH, 6.51  3.21 1.64 0.90 4.18 1.92  0.53  0.48  0.08 0.02
Southwest N,O 1.884 0.691 0.330 0.18  0.159 0.330 0.064 0.064  0.02 0.007
%t CH, 2.23 1.02 1.09 0. 60 .12 1.28 0.16 0.15  0.08 0.01
Northeast N,O 1.096 0.913 0.330  0.188  0.266 0.330 0.057 0.057  0.02 0. 007
94t CH, 593 1.8  1.09 0. 60 1.38 1.28  0.32  0.28  0.08 0.01
Northwest N,O 1.447 0.545 0.330  0.188  0.195 0.330 0.074 0.074  0.02 0.007
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Table 3 Statistical characteristics of each indicator

AR A ¥ {H o 2 & /ME N
Variable Unit Mean value SD Min Max

F WOl g HE e CP Tt 0.758 0. 444 0.024 2.161
7l 4 R K- LIA 1.253 0.724 0.032 3.916
Al 77l 454 SAT 0. 0.096 0.105 0.658
R8T ML K ER 1. 0.827 0.050 9.362
& R A K- INF DITVIN 1 0. 580 0.233 3.491
W B AR A FIA 0. 0.034 0.029 0.204
g b & K LRD IWON 2 1.313 0.321 10. 680
Bk K LR 0. 0.142 0.215 0.896
FHE NGV 8 STA N/t 13. 10. 917 0.795 73.424
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Fig.1 Industrial agglomeration and trends in carbon emissions from animal husbandry
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R4 2007702021 FHENE (T BER)BRLHAREHRF
Table 4 Carbon emissions from animal husbandry and their ranking in
31 provinces (municipalities and autonomous regions) of China in 2007 and 2021
2007 4 2021 4F 2007 4 2021 4F
Py AR/ Py AR
M/ Tt B/ Rate of M/ Tt M/t Rate of
Province % Hey % Hey aeo Province ‘% He¥ % T aeo
Gross Gross change Gross Gross change
Sort ort Sort rt
amount amount amount amount
jh/.l?.'\. 101. 61 29 26.52 31 —73.90 A . 978.81 16 1004.64 15 2.64
Beijing Hubei
k$ 93.61 30 90. 32 29 —3.52 Hie 1365.43 9 1619.34 6 18.60
Tianjin Hunan
e . 1614.37 7 1365.21 10  —15.43 T“ﬁ:\ 792.62 18 629. 98 20 —20.52
Hebei Guangdong
v . 439.70 22 600. 39 21 36.55 f"‘ﬁ . 1090.08 14 1077.92 14 —1.12
Shanxi Guangxi
e o
Inner 2485.60 3 2 800. 98 1 12.69 Hainan 198. 33 28 147.13 28 —25.82
Mongolia '
e ;
L.T . 954. 14 17 924.27 16 —3.12 EBE . 355. 56 24 429.27 24 20.73
Liaoning Chongging
& |
r.lﬂi 1168.99 11 867.92 17 —25.75 IT_E.U | 2728.21 2 2501.29 2 —8.32
Jilin Sichuan
YA SEM
. . 1263.25 10 1294.84 12 2.50 . 1118.66 12 1083.69 13 —3.13
Heilongjiang Guizhou
J‘:ﬁ . 5.95 31 27.14 30 —40.93 =H 1734.93 5 2194.30 3 26.48
Shanghai Yunnan
YT %5 i
(, & 435.74 23 396. 50 25 —9.01 Eﬂﬁ,ﬁ 1477.32 8 1389.73 9 —5.93
Jiangsu Xizang
M(I 242.81 27 152.76 27 —37.09 B . 515.00 21 527.21 23 2.37
Zhejiang Shanxi
i . 633.11 20 643. 66 19 1.66 HA 1100.98 13 1437.90 8 30. 60
Anhui Gansu
4= == e
ng 312. 36 25 283.70 26 —9.18 ﬁ.@ . 1076.08 15 1361.26 11 26.50
Fujian Qinghai
T =y
{. i . 660. 04 19 823.62 18 24.78 T.R . 270. 66 26 546. 76 22 102.01
Jiangxi Ningxia
IR i
(LR 2 060. 96 4 1448. 44 7 —29.72 %?L 1682. 60 6 2172.65 4 29.12
Shandong Xinjiang
; 4
R .
2842.69 1 1844.59 5 —35.11 || Whole 31 840.19 31713.96
Henan

country
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73.90% , i WL R RS R LI AR AR R AE AR
~ S A AR T LA 03 1 F O Ak HE e ) 3
MK ESH AL T EHER K, mik102.01%, 11
PO CH R B A SE OR S S0 T~ A R
P&, 4 A Ol B HE il 52 3 s R AR B, K 3R
B DX 358 55 5 285 0 1) U RS, 45 48 O B AR AR —

4 7=l & B & ol fk HE RS M B SEE
gy

4.1 =FHHEXHESHT
TEAT I v [ B O A HE Y 23 Ta) AR DG 2 A,

o BN FLHEAT 28 [ AH SCPER 50 o AR 5% B A5 A0 T
77l B B F WM Atk HE B 5, AR IR AR
il 25, PRI AN 4t E Ol e HE TR 7l B SR 4
Jry AHOCPERG 35 45 . A WF 9T K F Moran” s 198 £
TR, 25 N2 5 Fr7n o el A, & MO i HE
1) B8 2% 5 B0 o T G S MR 50, B 2% 48 BRI AR
10 A7 T U B R R R 30 3o et B i 3 M K P B
Z A 7l B KT 2 ] AH O PR # i B A AR
FE L RZAE A T 1% B KR8, s >
TR A R R R 2 LIS, MR R
19 3 O Bk HE R A B 2 [ AE e,
2 I AR e IX B — A~ B2 AR Btk DX S L o
DXl — A B 220 e Tl L DXORH 48

£S5 2007—2021 FhEE B RHEG R = £ B A Moran’s I35

Table 5 Moran’s I index of carbon emissions from animal husbandry and
industrial agglomeration in China from 2007 to 2021
ife{fj‘ CP LIA fe{fi CP LIA 2:;?; CP LIA
2007 0.151* 0. 044xx* 2012 0.126% 0. 080%x*x* 2017 0. 1715 0. 11155
2008 0.125% 0. 048*xx* 2013 0.131* 0. 082%*x* 2018 0. 188%** 0. 1215
2009 0.132% 0. 077xxx 2014 0.129% 0. 086%x*x* 2019 0. 228%* 0. 1295
2010 0.126% 0. 079%x*x* 2015 0.135% 0. 100%x*x* 2020 0. 251 0, 126%**
2011 0.129% 0. 078*x*x* 2016 0.151% 0. 110%*x* 2021 0.262%%% (., 128***

T oo RS AR 104,500 1024 WY MK Rl

Note:***, ** and * represent significance levels of 1%, 5% and 10%, respectively. The same below.

4.2 PRI E Bl RHEE R R &S RS
FH AT 43 B AT, 7 Ol Bk HE i 5 7l 4R SR A
T3 1) B SR E IR 4, 77l 4 R 5 & Ol ik
TR A AEAE G HR 45 ki 25 ) A AL R AT A
5 o Il UH 40 By Z A, 75 20 A8 E) 3 A A R AT ik
Peo MRPEKL IR 25 5 (R 6) AT AT, LM Cerror) Fll Robust
LM Cerror) ¥ A i i W 3 P 46 50, T LM (lag) A0
Robust LM (lag) ¥ & T 1% & 2 Pk 7K F F 1Y
55, 2% B 25 [R5 BB (SARD Bl & AR 5T o iF —
A b, T SR 56 (Hausman) £ 36 25 3 7R & %2 54
o7 B A, A AR L 0N A B[R] [ R AR Y AE 1% 8
FE K TR T, P, AR B 5T SR ORI A2 2K
INE B S [ i J S A0 AT ST B o AN AR ST LA
by PR R s RS A I B LA AR S T AR 4 s
() 26 [ P sz el B P g s R AR i [ A AR [l )

x6 ZTHEVTERBNBER

Table 6 Test results of spatial metrology model

giit & 6 36 {4 P

Statistic Test value P value
LM Cerror) test 1.159 0.282
Robust LM Cerror) test 1. 626 0.202
Hausman test 136. 13%** 0.000
LM (lag)test 13. 626%*x* 0. 000
Robust LM (lag) test 14. 092 0. 000
A~ A T 28 /X I S KR
Individual fixed/double 73. 76%x* 0. 000

fixed effect

Fsf 18] [/ 5 / X [ %E %0 07
Time fixed/double fixed
effect

1 352. Q7 0. 000
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LG T AR T (0 A5 5 e, S5 R AN SR 7 TR

H1 2 7 [l U3 D] R0, 7 A0l 7 ol 4 3R A9 — Y I3 A
CORIEGE T 100 W PR MR SR, OF H— Ik
AR RO IE , R IR BN B, UESE T ST R 1.
XMWYl AR TR AT E WOl Bk HE R 1] S U R
G F , RIVRE A 7 Mk 4R R OK 8 20 32 71, & Holk i
HECR B S e TR S S0 7l
S TR 1], HE 15 AT E A 1 T LA B BUR i A ko7
AT B0 T L 7 i 88 SR IE i DX 3 P 55 G RS9 5k 1 ]
R 2 5 RS BB HE IR B 38, 3 R O™ AR =S 1)
SR HET 5 53 A0, 77 b K R 22 40, & AT B R Al
Wt AN 5 25 LA R RL I T 95 9 B 4 R R R A
H2 AR 55 TR 2 i AN 4, 10 B R BB RE D IR
I AR 7 AR e 25 PR 3R, R0 1 B i O AR
PG S %, TR, I B B 48 2R 280N i ok 119 B4 85 £ o
TR R T IR AR, T 5 2R Ol s HE R Y
BEI . WS B BUR SCAR BB I N B 58 L
T BE ) BB SR R AR | 5 ol Al it
Foe s BT A AL, B R U e s AL K
Mo M 55 MR 2R i e 4 5 5 e ) B 05 R A R

Tl AR O T A R AR B Y T
fIE 7 FIXURS: 249 4 el 7 4 2R A0 07 fY) TE R R4 R T
TN, P, 7Rl R R R — BE 5,
R it ¢ AR AR T K 2 40 ) 7 Pl B HE A

P i A o v, BRI AL KRR BN 51 % B XS
O R ARG B T AR OF By E a1
500 M 100 BFMEA PR . X FEIRT LT EUA
S, 15 g KA RO A AR IR TG RE ) 22 R
SR A g A H DUHLIC 288 0 3200 & BOROH T iR 2 5%
o B BR 58 WL 3 B2 552 0y SE A B M X, 3 53 % 58 39 1
BCE E AR PR, B LARRAR 1A Ol Bk HE S
s PR LW PO T BT AR RN 2 A BR BT
WL ) BE RE A8 5k 77 5 £ AKX A B R ACRICT
4 B 8L AT 0 A 5% BB A B BT, S B R UE AL 4R
TH5 75 Bepsl HE A DU ROR o 28 =, & Ol A ALY
i BB Y SO R MR R A BOR R i B
PR 5 R T 5 BE RS B T DA R HE R4 490 7
FIOCH B M HAR B 5 9 T 2R OB B
AR 22 B A TG A, DR T 2 N 5% 48 38 X Pl ik
HE R B A 4 4

x7 BELENBERUBRABZMAOZAFEEL@FER

Table 7 Spatial lag model regression results of the impact of each variable on carbon emissions from animal husbandry

1] )9 T Regression [
il =A

[5]J5 1T Regression 11

[ J5 TIT Regression 111

eriile B4 2%t B¢ Z%i EX 54 7% i
Coefficient Z-statistic Coefficient Z-statistic Coefficient Z-statistic
LIA 617. 364*** 5.67 646. 296%** 5.76 642. 042 5.69
LIA® —108. 922%%* —5.03 —114. 639%*x* —5.14 —113. 408%*x* —5.04
SAI —402.011 —1.64 —434.838* —1.72 —430. 994 —1.70
ER —18. 567** —2.19 —19. 570%* —2.24 —19. 410%* —2.21
INF 0.016%x* 2.33 0.013* 1.84 0.013* 1.82
FIA 862. 993 1.72 920.612%* 1.77 1034, 284 2.00
LRD 15.401 0.84 12. 660 0.67 12.948 0.68
LR —255.591 —0.59 —266. 987 —0.59 —252.835 —0.56
STA —5. 685k —3.59 —6. 153k —3.77 —6. 078xxx —3.70
R’ 0.358 0.331 0.340

T o (ST T U X0 (0] 4 T 53 530 X 7 2 s S0 A ) 2 i A o R I 908 3 22 ) A T R TS b RS 2 2 W) ASL T 8 I i [l 1 2 0

Note: Regression I, regression II and regression III correspond to regression results based on geographical distance spatial weight

matrix, adjacent spatial weight matrix and anti-geographical distance spatial weight matrix, respectively.
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A RS K SF F I B S A Fe AR iE T E il
B HERL, 3F By @i T 5% A 10% 2 K F 4G
5. AT RE Y AR RO - O — B Ol 3R A AL 55 UL Al
=N A= N AR T IS RS PV AR 8 321 IR NN
M 45 R B W07 B R ABE 4™ R R 38 A0 ol Atk HE il 19 4 —
A HEIN 5 5 A AR RO 38 LA B £ A5 4 i AR
Ak, HO PR A 2h W B R TR R S Bl 2 B
AR 25 5 | 35 S0 o HE IR 186 o 28 =, W B S A
e AN F A B H Ok 2 B FE T BRI H G R A
M e HE A VR R AL EE 5 4 RO K S B HH AL 2
Ab AR W B S A B A BRI T AR R A S
Az R B PR RN RE T, B O b T 8T R HE Y 1
DI E B RS G (@ A Ll R I S DS
WA U R B R D R TR WS [ I 3k 3 Y G
WCHE R ROR

i — 20 Ml 38 ok LA mT 0 T [l S T ] U TR
S5SNI 25 A R A i X A R AR Y5 ) T 8]
5 5 25 1 R A AE AN [R] AT H R B ik A B AR R e R
— 3, B 1E 1A 45 58 B B i F fl 1 o
4.3 7= S B xT B Bl me HE A B 35 18] i H

AT A LIS A 5 1A, 25 0] 3 A5 8 ] )5 &R
OO AS B8 B Wl S A R A B A B R ) B AN, A
I, ASHIF 5% 5 T Lesage 2675 i S8, B H O 30 20 1Y
J7 1% SRR 45 7 i 04 L RUONE RN ) RN . B A

IV F2: 4 A Ml DX [ AR e R AR Y R ) U B AR b sk
TN 5 [ 22 280 7 2 4 40 X [ AR 5 X AR b X PR AR Y 5
TR TSl CIN TR G VDS N QA N s GA NI K%
R B 255 A, 2R AR B TR 725 o 1 S 4 2 i

HR A 2 8 AT A1, 77l 4 B /K P — YR IR — YRk 30
FR) BT B R 24938 T 10 S M KR B AR 58 [ st
Pl A A B T Ut Y S TR R R RO A T A
Ui 245 8 T EMIE . BART L MR R B S
1% , 7S 1 78 WO Bk HEHORE 23 55 1< 635. 61 %, 1 7l
ERACF LB A Z )G 7 E R RS 1%,
A il DX M A HE R TR AR 111, 5506, R B T
FEl B R UG Y IR BEAL N o H Al 4R IR 1 5 [R] s
KON R DU A A A S, 7 Ml B R A ) R
RN 55 RO VR 5 1) AH B . T RE Y R R
PR R G P B A AR B 8 O R 7E LB SR B
ST UL T IR SN T, R 52 5 IR A RO R
858 5 PG B AS | B O 4 23 1 5% 5 B2 I 34 X
BCH LS R X RS, 2 i — X EUE il F O™l 4R
R,z X EBEWRAETFW R BRS S TIEER
75 3T A 20T Hb X, 2 IR 5 4R 3 M X1 77 A T R
S G T o A R X B R B 4 e, L
Pl 4 R ) 4 T BOAR b IXE 0N B HE A 3
T, T 408 DX HE B W2 o Bl 7 b 4R SR KO 1
— BRI B RO B FE RN AR R R

®8 ELEXNFHWBRAMNERS EEYE

Table 8 Direct and indirect effects of each variable on carbon emissions from animal husbandry

T AER N Direct effect

[A] 422 % 0 Indirect effect

BN Total effect

i =N

Variable 74 256t 7M1 25t 24 25t
Coefficient Z statistic Coefficient Z statistic Coefficient Z statistic
LIA 635. 61 1%** 6.67 — 344, 803 —4.66 290. 809 4.71
LIA® —111. 550%** —5.53 60. 430%** 4.31 —51. 120%%*x —4.14
SAI —406. 327 —1.61 223. 385 1.52 —182. 942 —1.60
ER —19. 117%x* —2.28 10. 329%x* 2.15 — 8. 788 —2.10
INF 0. 018 2.60 —0. 010 —2.24 0. 0083 2.66
FIA 993. 552%* 1.94 —527. 480% —1.95 466. 072* 1.72
LRD 14.715 0.73 —7.859 —0.69 6. 856 0.75
LR —205.612 —0.46 104. 295 0.45 —101. 317 —0.46
STA — 6. 033%* —3.48 3. 289 2.92 — 2. T44xxx —3.11
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FHEEN B, B e T HOR K F 1 32 7 A B
A PR A, DX ISP ) 52 A B R 28 6 ik Az P
2 BRIl A SR AR5 5 2 05 h T R0CR B 4 T A
R HE TR B s AELE T AR DT ol A R X
5 HIE W5 S, Jo] R M DX R BEAS (95 8l ) Rk R
N BY LA R A R i B 5 B R A 2 e A R b
B, 77 i 4R R P 7 A 4 Tl S 8O A R R
55 AT, 22 T bR RE ST 2 fin e 4I8 IXC SR B A
BRI T3 XOR AR O & i 7 AL AR T AR
S0 ] 2 39 o 408 DX A0l e HE R

P A 2 A T, BB L AT AR BN B
8 A M 80 S, O EL X O S AR T (UGS J] Lt
DR ™ A T TE 1) Yk H8ONE o 3 P R 05 Rl 7 A
TG G R BN B S R K P B4 B T R T
7S i 7 O e HE T84 B0 TR SR A R o3 F 0™
b 1y B 358 M TE A B 408 T KRR RS L R T4 X
15 3% s BHEC N B % 1 I AR 2 52 T AR M i SR A
RO e 7R 7 O AR | (53X B R 52 7 B b o R]
AE LA Ak 400 DX 0 A AR, TR T A i DX B B2 N B34
X 418 DR HE A 23 [ 3R A0 R GE o AR RO AUK
S I B S AR B B AR B N 3 O AE, A5 )
BT R O . M IR A K B 2 S, 2
55 301 J1 DA 3 DX 1] w8 WA 3 X B8, O HL A2

TR ML E, —ERE EME T AR
A Btk HE T 5 AR M DX 008 B S AR 5 A B 8 2 X 48
D57 A= W51 T, BT 51 38 57 b e 7% I 1 408 IX 75 4
b B HE T
4.4 BT LERRE BB

O LA R A B AT g BL O S e B
R A IR AER EE YOV AR T Tk,
RV A8 4 2 A0 TE s e 0L, 53 b, 3 ol 3 ik
EZ R RO 1B 7 e S P A s s 2§
B 75 A% LA K TR Al B G 58 1 S RO T RE 23 i
Ao 5 4 SR SRR R G R o P ek % ol B 2R L
WV B S A B R S5 WL 15 CHE TS 9O %8 . R,
FE 7 5 R Z T, AR BTN T W B A A FER
S ML 7K P 55 7 ol B 3R 4 52 EL I T 2 5 U
BO6E Tl B 2R 5 A MOl e HE O & B AR A

F1 O Al R, A 85 R A 57l 4R 3R ) 5 LI R
Bom g 7R R, OF B o U, BBk 4R 2R
IK Xt 7 Ol Bk HE T4 i B 2800 B B B8 KL K P
B4 TR REAR o — T, R85 L 2 n PR 5 7 g
4 38 K, 0 0 5 HE T 8% 0 5 53 — T TR 358 R A el
B A 7l B 5 A AR BT L DT I AT e A1 i, 181
7 B 85 J 4 Dk 2 1 o oMl B 2R R 1 R 0l B HE
T 8 B

R BRFHR.ULERSERIHRAMNHDEEFLER

Table 9 Regression results of government intervention,

industrial agglomeration and carbon emissions from animal husbandry

. i TV Model IV BV Model V Fi# VI Model VI
Vasinhle 24 T R Tl R T
Coefficient T value Coefficient T value Coefficient T value

LIA 644. 487 5.82 593. 646%** 5.35 612. 094 5.43
ERXLIA —36.051* —1.94 — — —10. 085* —1.8
FIA XLIA — 507.512%* 1.89 506. 750%* 1.89
fﬁiible il 2 FE S B il 25
R’ 0.361 0. 351 0. 345

W S S A B A 57 ol A R ) 58 T AR R
o TR FEERR, OF BN IEAE, DOl AR R OKF
Xt N A HE T4 340 B A5 B W BB S A B A Y 3
g e FERCA AT B, W B AR B A B 2
B8 v 3 B XU, — 6 F Ol A e AR 7 T AR T RE 22 i

AT AN AT D AR 5K ISR Y 4 IRk
il 1= B0R MO 7 ROK O B4R, 0k Bl 5
SR HE AR 5 AN Fhy I B S A N 2 58 A
FrAE E AR AL SRR YO B, AT R = R Y A A
7.
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5 HiEEHFREW

AHF T FHE T 2007—2021 4F 3148 (Tl L IR XD
14 TR AR AR L A 5Kk el ZE 2011 4F & A (48 R
FAMRTE g e B GRATO ) 4 s HE R T
DS T Hp I Ol i HE s BRI 25 A A A T
D7 AR R T H B A e s R 23 TR SR
RUGF I8 T 77l 4 3R B BN Bk HE R 4 5 e A
[ 3Esgm . EELEIBNT .

1) 4 [ & Bl B HE 2 4 0 3, %48 & Bl
T HE il 22 S W 3, RO 5L AR IR A3 A R R o
2007—2021 4 4> [F 7 Bl Ak HE 5CS 5E i 2007 4F 1Y
31 840. 19 J7 tf& % 31 713. 96 Ji t,

2) 77 i £ B K- R0 7 Ol ok HE i 3 A B
23 [ AR G O W Z e 2 U R O &R 7l
A8 IR B 2 23 i B 0N Btk HE R 15, B4R 7 K
SRR H N L% BE R E O Bk HE Rl R B T
il VEF , 4 B A 7K ST R0 B S A 48 AR T & 44
M B HETL

3) 77l 4 K — WIRT R EL AT B R Y
L RN A2 ) RO o 7l B R OK T B 4R
1% , 4% b 8 WOl Bk HEOKRE 23 354 635. 61 % , i <8 1l
R A 344.80% , 3 a5 Z Je L 7= ol 4 B OK OF B 42
124, 4 M B 0l B HE B AR 111 55 %0, 415 Hiu 384
60.43% o FRLEHL I K- FUREH N 3% B A b
DX AR ) RN 1 AR BRI K R i 32 Ak
BAHRZ,

40 BORF T TR 7l AR SR B el HE 2500 A L
e, 7 M B2 SR AT % B A Atk HE Tk 9 i o A% i B
S8 F A AT 1 4 T T AR 5 7 B R KK X R Al
e TR ) 320 o 258007 I W SESC S A 480 N 18 48 o 4 A

BT BRI AS  $E DL BUR @
7l AR R B N T By < ST HE T R 1 Rl AR
B U5 G e g 2R X, A% b X
HMOFR B TR HEN SR AT, 4 A b X BEAR A [ 5 B R
P8 | A MR B T RN F TR A R R A A
FE B IR IE AR B bR AR OC Tl TR, A
YRS b IR 3l A B DX i HE I R 5 4% REURT
BT LAE AL, 7R Bl B2 R LR Y T B,
BRI S Z MR IR TG Y n) B, B E R
WTE & o 5% = R W B SRR B A, 70
RAE Tl AR R B i R R R RN . R

WA B S A BN 23 I T B A0l B HR A LR I B S AR
e A Al i fie g 28 T kR o8 3 L AL B TS B
OB BB BE 1 25 T b 7 ol 5 2R 5 A Lk
HEHOG 2 23 5 9 B, DT 552 BB A Ui H 0 28 58 v
HH AT R ) DRCHE AR o B =, T RE i B 85 ML )
JEE B0 558 ML) 2 A BRI A B RN R TR R IX
(B AR BET AR B 1, SR i 2 BUR R 51 S SR
T ARSR S #E A R IR B R TS AR B R A F
BRARN T AR B HOT e R K AR R
PO, 52 36 X 46k 0] fr) 28 56 5 45 5 1 B A2 pL Y, 5% B
DX 3 8] F9 5 A B ol B 3R 22 5 R DX IR
W 73 RN 7 9 5 RS R4 25 BN b9 B 0K
MIFETE 25 B it A 5 X R A 4 58 XA WA 4 1
I, BT BB R i Y BE &2 £ R XS R R A R
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