R EIFFERAF A~ SZISKEH
WEPYXIRER

RIS, AR, kg™
(1. EEMIAFEFEEFR, I5mR 210037; 2. £ESREEHREMEE, 1E5 100012)

(& E]

BREAF A FENRELSF KRS NETEEEEMIEE N, 5z WA RS /K FAIREIX

HES, ARz EEMERRRERZKE. AXLUZF WA EHRIARRNSR, ERBGEN
GS-SBMIREIME T 2016—2020 7K. . FHAPBAAISRISTHRI/KFEAINE, R Malmquistf54(#] Dagum
BERREHIET T RSHIKFEMBEELBERMKIFES . FREP: ORERREARF B L 2/IF
KRR, WNEARISER90.067, FHESTHRS, BESTH, SRISIFIERS, WUBAHER
0.86, FEER>ER>ZREE; &P AR FF NSRS MRS FEREER . iz ASKENE
RISCRIK SRR 2IKFE LFH . METERGES . FRKENESMSIVKHBREESKFFEES, M
HER TREIORFETRABEKFIEMN . ORRKIFZWHISRSTHTKFERRK, EKFEEFIKNTE;
SRSTFHEEFEIR), ERRERF LF . KIFREREESRSHTKFIEEERNEERIR .

[ %423 )
[ hESES ] X32; X37; F124.5
[ XEftRRE ] A

E]

Tl

7

X

PEAFEAR P 7= 2l 3 ] e e 397%™ Ml Py R 2
PRy, HUARRBHE ., ReUnA i g it =4
MRS &, BN TR A 2 BN A S 7R 2
TR, AEIAETHE A R, BRdkE %
T i PR AR AT JRT, VRIS AR T A
WHEKRFHATE Y, H RIS R e B AT BUR ANy
MERRGHCHITRE BTSSR, i, 2017 4 (1F
PR RSG5l ) 5l “F B 5 S ASE e R4
TrYLASCRE, e B S AR R s o
2021 £ 6 J1, ESSBeRM “HARGOIR L, X5
PEAEIR IR A R ST RE

R, kRS, M7
LAV A R, AN A DX MV AR S AN
o 5341, FREANR X SRl 7 77 & e = i
ek, Bl =T GEIEIE PR A ) < o BT IR BN
FIRERIASBT N, AN [R] DX A 1 A7 7 <8 Rl e R (1L 2
T E R A7 X HEB NI R A

3

3

BRERFIAEF; SRISTEIKT; SRISHFEE; DEARREY, DagumERBRH

[ Z=H= ) 1674-6252 (2022 ) 06-0110-07
[ DOI] 10.16868/j.cnki.1674-6252.2022.06.110

FEX 2 7 DR AR SCHE AT SE Al TR 3%
R PR P 7= Ml 1 < i SR 7P < i S R R A
7 KSR RGAEXEER, naER, H
ZE R RPIEAT A7 WHFSEIRTT N (b2 TP i f
EIEH N BRSCRAR, SCBER R A & L B,
WD DX B, e SN M 2 T 5 i A A1
2%,

1 MkgRid

HRTFREARFEATE, andmol ™, il 2 5
JE B R () BT AR
LI T A KSR SRRCRNI . FER R TT
Pk, OSRGOS, Hdn
253471 ( Date Envelopment Analysis, DEA ) f5i7U [
TOATR AR e, REE AR 23N . 277
FRGAREIEM A, FEA SRR S B2
fEH . (Han 3% H i DEA BB E R o 5L, (8 I
AR iR JCVE S I LU SC I DEA A3 30 LSk BT
( Decision Making Unit, DMU ) &£ i Foididt—4 Lt

BRIMRE: EREANFEEME “WHET REANIERES HIERERIREHAR (41971259 ); ERHSHFESERNE “MN
PUEHE SIS RIB A RN AIEEE NI IR (20&2D092 ) ; HEISASGIRIERTE “ Wi ™= HERMERITR

SHR&EAZR” (19YJCZH252 ),

EEEN: 5K (1981—), &, B, ¥R, BTESM, TEHRHENERMEEIE, E-mail: zhanglingd1@126.com,
* REEE: EHIE (1979—), B, 1, ¥R, B1ES)N, TERRAHEARERBEF S, E-mail: dongzf@caep.org.cn,

+110 -



BRI, AL R A —E w2, TR T4
&2 LU SBM-DEA #i% ( Global-Super-SBM,
GS-SBM ) HEfTRCRME ™, WA DAZEMR KRR [
PIX L[]

FEPR R Xk 2 SR s T, A AR R R
LA PR X2 R R T s 25 1Y A
S Theil #5502, (HIZ ) 2 SERA R 2 7
B8, AT RRES IR AR 175 Dagum 522
FH BT AU AR 22 U A [, AT
H B X e R R R = R, BRIz, B
SELOHE Y FRIE AR S5 et T A P R K A7l
ZEHE U BRI T R E HE LR SR E A H X
AP ZEE Uy RS LA T RIE A R E R,
SRRz ", (0 BRI F TSR E AR
R X2 ST TH I F LT

GEURAE AT FH 77 A 5 W % M H ) B L
WAy BRI, BB A B S A 7 S
[T AERZFS, FE iz I EE R A ST
FERR D, AAEX S EE SRR A 7=l BT AR R4
B A FE AR B Y, SRR PR 7 M ER T
BERFAER AT BV Pl R R AR R R S Ly B
%o BRULCAAN, TR FRERN VEEE SRR R
FoAs ) R EARAT R, Bl g i AR/
AEEIETEAL B2 gl B A AT R
EIEOE IR ERVE S R g P00, BE AR, MR
AT R IR BRI 7= M A 4 B PR i e sl
VGG

Nk, ARG AR R -, Dl
Rl o YR A A5 N FE AR AP SR UEE PRR) 7 BT Al
WFgext 4, B 5eiE AR GS-SBM A5 7 43 A1l
B 2016—2020 453 [F E U5 PR FH 7= Ml A 45 X3
SRS RACERRCE ;. HYKGE F Malmquist 715 20578
T LA FRAERRAR T2 7= M 45 DX S s Sl B R A
s &g, 181 Dagum F:J@ R E0: K H A5 i
B 7R S R A TR A X el 2 B R ORI, DA
R B G B A A T I A A R R A
A

2 RRBESHIE
2.1 ARBE
2,11 R nAA

RIS 5 AR AL, I8 It
VIS O R P S 7 49

5o ABEAT n ANl m ANFE R UG R AT R R
X=(x) ., BAHSRR,
i, ES FATRAR IR , -
B x; = min (xj )
yﬁ_max(xj)—min(xj) ()
Horfr, max(x; ) Al min(x, ) 43 BIFIR 5 AMERR
BHESHME, x, BENIE TR
$70k, WSRO, .

sz—kz‘pijlnpij (2)
i=1

Hof1, py =y, /Yy BIARE k= (Inn) AR
S MR p, FARSEI, TR H, =1, MR
AL, Sip, =08, 4p,Inp,=0, M
i, <[0.1]

S, I AMREROL v,

1-H, 1-H,

Wi = m = m ( 3 )
Zj:l(l N Hj) m-= Zj:lHj
Hrf, woef01], HY)w, =1,
j=1
e, VRS RS R SR A S, -
S, =2, (4)
j=1

SOHA, TS i Al A SR KT 4
B, IR S R A
2.1.2 GS-SBM #&7

YA SBM AT PRI BB LHOR B ML
FI%E GS-SBM MR, il BRI Ve A BRI T P L A
SRR . O

B H n A DMU, % xeR",yeR", SRR
57, me h A BIFETRATIR= RIS, 16 ¢ 3]
(t=12.....T), k4 DMU futr=mrftitietshy (P').,
st (5) s, sk (5) R L, EFLE5L
HILEF-TT eSS S (PO) sk (6) Fis.

1

(%)

n n

:{(},})w; PIVIEES Zz;x;,i;zo} (5)

i=l,#k i=l,#k

P°=(P'UPU..UP") (6)

BT RS HRIBAE SBM BRI (7) B
~, (7)) REETHEMRIAL (CRS) BRI THIRL

-1 -

PEFREFF AL SRR IR ENRIGES



B FEFRESEE 2022 F%6 8

R, InAUEIN XA =1 fBag, N5 TR
A4 (VRS) Mg N AR, #4E Charnes S5 (Y
W B, FESERRR R ARt (7) A etk
K o

. 1&S) 14 ST
p, =min| 1+ — ) — 1-— ’j
a1 S35

s.t. xkzii/ljf—sg, ykszrlzn“ﬂ;yﬁsg, (7)
t=1i=1,#k

t=1i=1,#2k

Vi i =0

R, p BB SRR, x My, oal ek
AT A x A, o AR i R A7)
A r B A S S RN
HYPIMA AR & A 9AEEFREL
2.1.3 Dagum %&Je R 7k

HE—2 % A Dagum 3 J& 2 508 HAid 7y o0 %
PG PR 72 Ml AN ] DX £ Ml < Rl Sz R AT AN 2L
RIS T AT, TR T KK SRR
FRINETRI, M2 A LES A, SR
R ARHOT M ol XN ZE 5 DX Jk ) 22 S AR
A, BT RE ] AN 5B 45 BY B 7 vk
2.1.4 Malmquist $5%#5 %!

ETRFRZH0, NeElt+ 1, %5k~ DMU 4
Rl SRR A2 ST L Malmquist $54C (M $5
) Foren, BN (8) Fis.
p}i; (le,yHl,le)
Pl (x. 0"
X, MIFREFRBITHM 5L M 55T
PAHE— 22 3 f N R AL B e 4L (EC R4 Mk
ARG ZGFEE (TC 1540), LLRAIERAE Sk
M FEE I =l (9) s
ka (xH-l , yl+1 , bt+1)
MG _ plt:l (xm’ y’“, b”l) p,f(ﬂ (xt+1’ yt+1’ bt+l)
N I AN ND
Py b

M,f;(le,yHl,le,x[,yt,bt): (8)

(9)

=ECxTC

o, pp(x,0b) o o (6L AR
IR ¢ + 1 IS REA T HUAE 2T 2 T A8 5
EC 88 ERIB RN ; TC $8 R BT RE 00
M EEEORT LI, DU U] £+ I el SR
AR MIREUNT | BVISEEE T T M

112

TREEZ: 1 WIRCERAIE SR, BC 1R5LS TC 4851 H
EZ—E,

2.2 ARMR . TEIEEVSEIRRA

2.2.1 WX

FIEIE AT R A%, wils gk
Freer 2k (2018)) il (1 REIRARIE W = L Ge it
4328 (2021)) (HR G R4S 345 ) AR E, &7
VS8 AR 7 M A4 SR R IR P e e, 7
WIRERERIA, TAVEREY . B, B RO E
PBHEEEEFRIR, Yk 2 ATE IR SRR T R85
H, REFF A fh NG, AKSHEIE AR A
ANAFA, RESRN 3.1, 3.2, 3.3, 3.4, 3.5, 3.6,
AT A~F MG, BT i= £0hz
WG TR, F BRI, AFRIERZ™
W Err A afgER g, DA 38 L 551 i ke
e, L RS 114 52, HdH 66 AT
FKEHIX, 31 RO FHEHIX, 17 ZATFHEHIX,
K. L RS R R R (R ESSTH R ). AKX
B 2 TR, WP I IR 7l
FEFREA A DI & A
2.2.2 TEbRIEBCRIEE ]

HUS BTN B RS R E LT, AR
NI < 5 T 9 7 T R S < R AR N\ SR
R R TTBREE . FEREATRARAIGEL b, AT
Bk igsmnyT . SR . rlE R MRS
SR FIBUR AN, 2 AT R R I ORI
A Bk, 7 Hifeis b, ARSOREEERNE S
N, 433 LR i Mk ) Z R RE T 5 R R EE T .
Hrr, DI ASBRRRRIN S FAC. %1 2K
FEATRILIA

W T GG AR A P AR TR A A R R,
AR PIETIIAE RE R RS, PR IR SIS I 1%
HyoF =T WA (2016—2020 4F), 114 ZEEAR
7742 570 ASUIME, R aaEERE T BRE T &l
st

)5, DEA MERIEREE N7 AR & I EUE I N
iE, SRR T AR ESRIE TR A .

Xi ™ Xmnin (10)

X, —X

‘max ‘min

Hp, x N lsadde; v, B BB Xow
5 Xin IR LR R IR B S B/ IMEL

y,=0.1+0.9x



&1 HEXEIRREA

HE| BR | B2 $EHTIRE iginiteE
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I 3 ATLLEH, 2016—2020 fE3k [E EIRIE AR
R B AR Rl S R ACT AR KON 11.5%, O]
FE TR R R A HA, BUFANE (19.8% ) 1
RATEER (14.7% ) BRI K EES /T,
BRI ERA & R A AN R,
AT M 5 BB A MY S8 T Sk AR R EUR
Bz, SEsRHNTEE, sfE—E Ry Eamal
IR ETR, BT (-40.2% ) EACHEK AR E
BT, sl B e e AR AR AR ek
U5, ARSI 2 AT RE SRR, 54 E
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=R R B R SR AP KR E R,
S (14.6% ) > 7530 (11.4%) >P5E5 (6.3% ), H
HREURF AN FRERA T SO AR BB X e Rl S R K
HIZEES) /7, BURKNNG S R SR 7 A il st X < S
FRACPEK TS ), SRR SN R a Rt &
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3.1.2 N[ XSG IR PR FH 7l 9 4 il SR8 oA
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PEFREFF AL SRR IR ENRIGES

Xig | 18R By 11 12 13 14 15 16

TEAR AL RS R ACP RIS (A 0.067, BAfE | 0653 | 0.166 | 0.219 | 0.189 | 0.099 | 0.008 | 0.111
o diem AL AR A (0.653), feftAY Z<EB | &/ME | 0.005 | 0.000 | 0.000 | 0.000 | 0.001 | 0.002 | 0.000
EALALAE PR (0.005), 5 HIRLEEPRTAT 398 | 0.071 | 0.014 | 0.011 | 0.012 | 0.023 | 0.003 | 0.008
I BRIRIR A 70l 2 SR AT BAfE | 0354 | 0.133 | 0.136 | 0.165 | 0.122 | 0.011 | 0.086
fi%, ¥ ELEll MO SRR AT 2 EOR FhE8 | £/JME | 0.005 | 0.000 | 0.000 | 0.000 | 0.000 | 0.002 | 0.000
MFTERERHIGUIE AL A RO S Fi9{E | 0.076 | 0.017 | 0.010 | 0.014 | 0.021 | 0.003 | 0.010
FACP IRk (0.021), PBTeRITON SAME | 0119 | 0009 | 0.045 | 0.068 | 0.051 | 0.004 | 0.010
Atz )s (0.003). 7G50 | &/JM&E | 0.005 | 0.000 | 0.000 | 0.001 | 0.001 | 0.001 | 0.001

AN T DI R Sz SR AT A5 2 22 9{E | 0.036 | 0.004 | 0.004 | 0.009 | 0.013 | 0.003 | 0.003
s LIPS DR SRR T SoAfE | 0653 | 0.166 | 0219 | 0.189 | 0.122 | 0.011 | 0.111
& C0.076) it i T A AL (0.071), I 2[E | &/JVE | 0.005 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.000
TP (0.036 ), LA kBT 55 Fi9{E | 0.067 | 0.013 | 0.010 | 0.012 | 0.021 | 0.003 | 0.008

TN =K X 4 B S R kA oK FE
bR, ZREB. HER. PEEBAHICN 0.023, 0.021
0.013; A AR X 4 Bl S ACE Tk

&3 2016—2020 EﬁEﬁiﬁiﬁﬂigggﬁﬁFﬂﬁﬁﬂi%7K$Eﬁi%’&$&

RARHRNAE SR, Tt e S| PeERE | 0 | e | 8 | W | s | e
ﬁ%ﬂl&ﬁ‘"}%]\mﬁo ZREB 11.4% 17.5% | -39.0% | 13.9% 8.1% 9.1% 21.6%
F Tﬁ—ﬁ%%ﬁ%ﬁs’iﬁﬂ? HEh A FEf 14.6% 14.0% | -32.8% | 15.4% | 9.1% 9.9% | 24.4%
,p(‘ , ‘H‘ﬁ m i‘%ﬁi}—%ﬁ? E’Jfﬁi’/ﬁ{%a{i , 9_1‘: FaE 6.3% 55% | -64.2% | 13.9% 4.8% 8.5% 4.7%
X‘_J‘;H\:iﬂ:f:ffj\ﬁﬁ , éﬁ%ﬁu% 3 ﬁﬁ%o ESES| 11.5% 14.7% | -40.2% | 14.3% 7.9% 9.2% 19.8%
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BTG, BRI 4 FR.
4 2016—2020 FRERFEFFIAF LSRR

=1 ZRED HRER =il ESE|
T5E 0.841 0.870 0917 0.860
BAE 1.199 1.524 1.549 1.549
=/IME 0.427 0.511 0.670 0.427
THRERY 0.152 0.169 0.127 0.156

HZ 4 TTLUE Y, UL A P 3 ) e i oA ™
MV <5 il SRR RS (E R 0.860, SEMASKIHALEE K
PR, (HARRESCHL DEA A3, =KX RIREAF
fE—E 25, MMEANPEHS (0.917) >HHEL (0.870)
>ZEE (0.841), A XSRS DEA A3, 4l
YRR R AT PEER (1.549), )
FETZRAR (0427 )s WESRESMER/NKE, 7
> ZREE >V, BRI PR X A S i R 2=
SR, PaE /N,

%5 IR T 2016—2020 IR [H IR G AR 7=
e =R Rl SRR M FE%L. EC 1R4L
T2 TC $8%,

#=5 2016—2020 F&£MZIFWEAHMIEEH . ECIEHR

TCE#
Xz M 50 EC 1541 TC 1531
ZRED 0.987 0.969 1.019
B 0.986 0.976 1.011
[EEY 1.001 0.993 1.008
E=ES| 0.989 0.974 1.015

7 5 ITELEH, 2016—2020 FE3R [E IS E E A
TPV Sl S R A MUEREN 0,989, SRS TR
B, FRITE 11%, FTREAD )RR A2, UL 4 1 (8
=T HIE], Z AT R AE RIS IR
W A BRI BR 1 B9, iz A DA R R,
PRI — K, AZH T s i 5
7, PN EE AR AFAE TR B B SRR SR T
—EMEN, HECR I —E . W fs
FrKE, EC 550N 0.974, HIAE T 2.6%, i TC
FEHCH 1.015, HPEMHEK 1.5%, FIAREEHEGR
FIFH 7 M4 R SRR T B A2 B2 TRk
SEHELL

MR XS I Hsk B, M $a 80 m 2K HE T
e PEEB (1.001), 45 (0.987), HiEB (0.986), it
HH LI A P =K X ) < b S R R 1 2R a3
FEHEAER A N e, I 1.4%. BT XY

114 -

EC fRHU/NTF 1, TCHREUIRT 1, RI4F X Isk< il
RPN M FEEUNT 1 B RS R AR IR
AT o

ZE b, R R I R R PR 7 Ml < ks Kk
SPRTSCR MR A S AT DU I, WA AR ES .
B PURRAE A SEBEAR 1 S R R R A S 7
Lo, ZRBRHLIX e kSRR, HRCR(EE R
%, BAELIAERMISRG= ;X SR Rk
Vi, MCREWMRS; PEEEHIX B Rl R KT i
%, HACREI G, XUt REE AR PEEHLX 1)
oL g U E R MR e (ER 73 L R D0 | S B b
IR TR E R R . X it S R ACE RIS
FIBIASEER AT DURIL,  SHA P =K X334 S AT
AR BCRETRERES, SR XIS AT
K JE SRS, RCE TR T HEAR R
FACPHIE
3.1.3 ok A S R KO RICR I X 22 545 #r

AN X3k N 757 o M 4 S B ACE RN 1
ENFE 6, NEHEEMENRE, NAF SR
THEFH: B>C>D>F>A>E; Slrimes
AEFFN: E>B>A>C>F>D, &= IEA
X33k < Bl S R PR RO AR R R = B . oy,
B. D 1 E 7 Ml 25530 A5 PG 830 X < i S e AP i
%, TR RRCR R ES . A CREE
R SIS ) FEHEf s Rl /T s T HA X
B, ACRHEAR T e, TTRERIAAE AR AIK
F ARG B (B RS E R ) ISR
FEEACT RIS/ HpEB 5 VG0 X Sk ) 25 S 0 2
TR E RGN RIERTFFES, k4
RRGHRRN A5, BAER 7 IR & Ve it IX, %
PV EAE AR, A AE R ki i C
PN CN AR S IR M i 2 &

*6 FRRFEZFFHIHIEHMITKFEN™ENE

B | X A B C D E F
ZR%0 | 0.046 | 0.116 | 0.098 | 0.071 | 0.032 | 0.060
_ | FEB | 0.065 | 0.140 | 0.054 | 0.095 | 0.027 | 0.034
oo 7528 | 0.037 | 0.054 | 0.030 | 0.007 | 0.015 | 0.119
£ | 0.047 | 0117 | 0.074 | 0.072 | 0.027 | 0.059
7B | 0.886 | 0.860 | 0.789 | 0.801 | 0.897 | 0.807
oy FEk | 0773 | 0.871 | 0.875 | 0.785 | 0.944 | 0.861
. 7558 | 0.870 | 1.002 | 0.873 | 1.000 | 0.952 | 0.807
2 | 0.863 | 0.883 | 0.826 | 0.814 | 0.921 | 0.818




TR FEARHR A Rt SRz e T HARIX, 2R
ALEART HADI, 7T RESE WIBLI BOZ ™ L A =l ot
PEAE DRI BCBL SO P2 E; D Ml (I & 2R TR
WELMREFBARZR AR ) AEZR S il 8
AR, RUHAER IR R
E Pl (U MALAR ™ S ) fE= R
BIFBH RS —m R, FUNZ et e or B
AEEH F ol m g XA — il Rt
DAHHTHOAS . BRI, Tt b, ARl
WHERISGE AL B, C. DAL, Tpak X5~
IR

Y B < R I AR S U PR F A PR Rk ot 0
FPORPUS T — &AL, E—ERE RN T 2R
L PR A ] < AR PR P B AN 22 B

SR DI X I N AT 2 S 4 SR H e Bl
e, Hd iR (10.73% ), PEES (8.98% ) J&
H, EERIE RN (6.54% ). MWEIMERE, HE>
IRER>VYHE, XU R A s Rl S R T AR
BEIMSAE = R s, HYCH RS, YUkt
i, =R P SRS R ACE 22 3 I B T
B, MEMER/INKAE, LI P <Al SR IX
S 7 25 AL B AMEIHE o —18 . Zi—rR

PEFREFF AL SRR IR ENRIGES

R,

MK R TR kR, KN E R
TURRERIGAAEIIE (44% ) Zetalsh, TR TT
BRI T, DX 22 e DURR AL T3 5 BT
Heo B ENRE, YL X I N 22 i 2R R BHR
PR = M R SR AT X2 S R, L
UCRBHIE, a2 S, P TTRER H

3.2 RERFEAFIAS LSRR ESRENE
SFKiE
MESCRTST, 3 BEURG TR = Ml ) 8 S
HCFRIRCERAAE X ZE e, b KS il it—4
e DXz ey g, BSIRs R IR 7,
RT7 FSHGERRER (PEH)

wEs | fER | bER | EE | KE | zap | eap | s SVRAKUON 44.0%. 41.6%. 14.4%.

w1 — | = |mm| 1 — | = MZE 9T LAE Y, 2016—2020 4F 3 [F % 5 1 B1
R | 00117 | 1 — | epzp | 0076 | — PR S ReR R R R AU E R 0.084, FH
#5&B | 0.000"** | 0.038™ | 1 | FEAP | 0.000™** | 0.006™* | 1 BN, AR LFES, SRR

6.28%. FUIELHRTAGTHER % . EZ AR LT
TET, AR BIR B BT, A

#8 RERREFFAFUESRTIIKFIREERREER

Er xo e e DRIRE 10%. 5% 1% KFETES

ALAVE H, #5 XKIA
5 TA] P < S 45 AP R R

. N XigaER XigHESR PO ES
RGHELEER. £ & |s4ka - - ‘ e
WG EL R PR BE—&R | B | & 2l i | KR | XigE | BERE

2 B 1) - R
B 2016 | 0.584 | 0.600 | 0572 | 0.602 | 0.566 | 0.615 | 0.512 | 44.3% | 10.4% | 45.3%
Dagum 7 J&, 2 208 I 77 fif
NN - 2017 | 0549 | 0562 | 0.539 | 0.564 | 0.535 | 0.576 | 0.476 | 44.3% | 10.4% | 45.4%
TR GUAS [R] K A 1
S B R AT R R 22 2018 | 0.548 | 0556 | 0.542 | 0.579 | 0.538 | 0.556 | 0.442 | 44.1% | 15.8% | 40.1%
<t F R
B HR IR, B S A 2019 | 0552 | 0565 | 0.552 | 0.617 | 0.523 | 0.581 | 0.460 | 43.0% | 19.4% | 37.6%
Pan == AN =< g
— 2020 | 0.544 | 0546 | 0.559 | 0.589 | 0.529 | 0.549 | 0.466 | 44.2% | 16.1% | 39.7%
8 FIFR 9 R
MW E-8T LB H 98 | 0555 | 0566 | 0.553 | 0.590 | 0.538 | 0.575 | 0.471 | 44.0% | 14.4% | 41.6%
9

2016—2020 4F F& [F % I

. . *®9 BEEREWIBEF LSS ENXIGERREEE
IBERFJH 7= M 4l 5 - .

N . . RigaEs RiHES B
TR R REIME N Fp | ska & - —
0.555, BRI T PR BB R | | B | KER | RE | e
. y T (5]
ol . .~ 2016 0.073 0.079 0.067 0.069 | 0.072 | 0.081 | 0.054 | 42.3% 14.4% 43.3%
FEr s, (H3 3 e
/J\ lefﬁ Hﬁ Ve (ﬁ XE ﬂ: %IJ FH 2017 0.074 0.075 0.073 0.068 | 0.076 | 0.070 | 0.064 | 43.1% 12.6% 44.4%
, IJ\T Z4 MY
F: ik/i\ﬁﬁ i $# 7J(5]Z E/] J/J:\ i”l 2018 0.088 0.091 0.092 0.092 | 0.080 | 0.094 | 0.088 | 40.0% | 25.4% 34.6%
~7. < N
N7 2 e == ~z 2019 0.085 0.089 0.080 0.077 | 0.087 | 0.090 | 0.048 | 42.8% 19.0% 38.2%
B ZPEA R, (AT
, 1A %
‘I% Eﬁﬁ{}&%%‘o FfﬁE E’]E 2020 0.099 0.106 0.091 0.092 | 0.099 | 0.109 | 0.059 | 42.4% 17.5% 40.1%
“ — » f A 0.084 0.088 0.081 0.080 | 0.083 | 0.089 | 0.063 | 42.1% 17.8% 40.1%
HET, “F=1" $#H1
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PWEBHITTATE A . ez, SmiEiEIeHE
AR, FRI e S R — TR

=R DI A DX P < S PRI 25 R ) SR B
Wz B, AR XK (37.5% ) & s
(34.57%) FIPEEB (9.26% ). M FHMESKRE, F1#
(0.089) >7<#f (0.083) >VHHEk (0.063), iXilAH
A< R SRR A IR oSS, T PEER
X AT, =R XAl < Al S o 25 i &
I B, XA 2 S R /MR cHE
FFNAR—H . R, PE—H,

DI R 22 R IR DT KR, 2016—2017
TR AR B DU R T X 2= R T X 2=
2017—2020 FFE I XI5k A 22 5 v Tl AR 2 v T IX I ]
ZESp MR ESRE, SN P DX A 22 S R B e
PEEAFI 7 i b S R X 2 S i FE BRI, H
YOS, RJa KR ZER, PHATTHEERE S
FIRARIKN 42.1% ., 40.1%., 17.8%.

4 LHieTEY

RSO EE T 2016—2020 47T [F = K X4 BE RS
AR 7 Ml B 71 oMl P 8 ol S R S < Sl R A
R, FETEMEFRACTSECEEERE, BRT
ACTRRERR X2 7 L HoRE . EEEH8T

(1) 2016—2020 4FF [ GHIFAIG P 7= Ml B R 1
SR ACTRAR, S P E Y 0.067, A
FH RGO RS REACE DTk A, INER R B o L
Tk Ne ANF KSR BTSSR, I
N FRERRE T ARES, R TR, R A
RANTF- T, AEIHK 11.5%, BURFAMEFI4RT
TGRSR RS K E RS ), SRk
SPGB T o AR X3 ) S Rl R A4
PRI KN EE N E R, FFmitE=
KISl S R ACTIG R B 2 EEHH 7

(2) 2016—2020 FEFR[= T P5AE FRF FH 7 ML B AR )
SRR RN, W AAE R 0.86, PEHBE
THAHARA . BEARSRCRRCRE T TS, 5
T 1.1%, B XS i SRR IAL T IRk
Hrp IR, S TR 14%. FTA XM EC 15
HI/INT 1, TCHREUIART 1, UIATREIEE R A
PV SRR TR BT HA R AT,

(3) 2016—2020 FFR[E TG EAF A 7K
PN A RS R RIS I B X e e, 3
Hi, B. DA E P4 B H AR PY R 4B il SRR AT i
K, s R mm &S
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(4) 2016—2020 FFFE GHEAG I M <
TRACEFRCERIIEE X E S, SRRk
TR ZE SR A /N, b S EERCR R 2E R
WK XIS 22 R 3R E ISR BRI A 7 <
FEACTRIRCR X I 22 e i E kR

BT LA bRghe, AR IR

(1) JE—2PAE T 0 0 B Z0E PRA A 7 Ml ) <
FEACE, HEPEH X A, SEETRE ST
igg, HEER RIS PR 7 A 4B b SRR 4
0, BRI ERUAR AR Z A R i, e
BB e SR AR A S A WA S R A= D S Ay
PN, RHBEMARTA P E RS, 315l
P AE SR, $Emion St S5 50
EREST, RFEEORECREACT T

(2) &R IS8 BRA 7 M R 77 ) < =
FEACPRIRCR R X 2e 5, $2RarISntsk . I &
AN, 304328 R X3l R A7 M e AP R B U
SR, SRR SRR, AR AR,
HAKT AL By C. DN, SRR RERRL
RIS

(3) Sl R RRCR M X ESS, —T7
THHESN A R0 . AR St A P B ]
S5NRsh, AN R 07T RS
B ZERIMB R R BOR, G2 DA < o I 4
SRERIESE, (Esb I b &
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Regional Differences in Financial Support Level and Efficiency of
Resource Recycling Industry in China

ZHANG Ling', YANG Shen', DONG Zhanfeng®*
(1. College of Economics and Management, Nanjing Forestry University, Nanjing 210037, China; 2. Chinese Academy of
Environmental Planning, Beijing 100012, China)

Abstract: Resource recycling industry is a new carrier of high-quality economic development in China, and is of strategic significance
to promote the transformation of China’s economic development mode and the upgrading of industrial structure. Studying the regional
differences in the financial support level and efficiency of the industry can provide a scientific basis for promoting the comprehensive
and coordinated development of the industry. This paper takes the listed enterprises in this industry as the research object, calculates
the financial support level and efficiency of enterprises in the East, Central and West regions during 2016-2020 using the entropy
weight method and GS-SBM model, and reveals the evolution and regional differences of the financial support level and efficiency.
Major results show that: (D The financial support level of China’s resource recycling industry was very low with the average value of only
0.067, in which the central region was slightly higher the East, and significantly higher than the West. The efficiency of financial support
was relatively high, with an average of 0.86, in which the West > the Central > the East. At the sub-industry level, there also existed
disparities in financial support level and efficiency among three regions. @ All three regions showed a trend of increasing financial
support level and decreasing financial support efficiency. The growth rate and major source of financial support level in different regions
were different, while the decline of efficiency came from the deterioration of technical efficiency. 3 There were great differences in
the level of financial support among the three regions, but the differences decreased with time. Difference in the efficiency of financial
support was relatively small among the three regions, but the difference increased with time. Regional differences were the main source
of differences in the level and efficiency of financial support.

Keywords: resource recycling industry; financial support level and efficiency; DEA model; entropy weight method; Dagum Gini coefficient
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