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Figure 2 Industrial data of the Yellow River Basin, 2006-2016
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productivity (ETFP) in 2006, 2011, and 2016

2006 2011 2016
TI2HREL 0.057 0.006 0.177
=345 1.465 0.560 2.815
p-1E 0.143 0.575 0.004

Malmquist FeH0E, B DEA-M #8355 80 ) 198
M4 H T Tl ETFP M\ 2006—2016 4F it 4F 5 725
b2, g LRI - E I Tk ETFP AR 770 S 4%
TR SRR BN Tl & i ot b A 2 Ik sl =X Tt
Fa3h. 2006—2016 4EEIR I Tl ETFP AE-F-1
R AN 7.5% , Hrh S v Sl A A A
PR T IR AR N s 45 H T B Tl ETFP ARG K
RE S NI B

(1) BN IEE AR Tl ETFP I 7535

2006—2016 4, # s Tl ETFPC(ETFP7S
FRE0 B I S X ABL, BARACEAEAR W2, [F]
FP e A R SR IR B KA T R R (R 2) . Tl
BB R RIERU(ETFPC) IIE N 1.075, 1
UL ETFP ARG %R 7.5% . 2006 4£—2009
AE T ETFP W3S 3 B B A4 15, 2009 45, ETF-
PCIFIE B 5, 2014—2015 4E B 344, Tl
KA BRI AT, Tolk Ak i 22 F e
12BN E WA ST RN R B 25 T X ZE
Wik Jr e F T 1 451 22 I R (52 ), 3 B Tk ETFP
BT, 201645, fiE 4> E 4 BFIE 3 i 7%, A4
RIS T, AT RIUE R BRI DR
(TC)HIIAE H1.085, TC>1, Form Bk b sE ATy
FoAR Bl A B Tl RS AEANWTIE 2D | BIVEITV A= 7 1f 7E 1)
HMEDE . BEARBCRASLAEE EC B M 0.991, EC<
1, BB 10 RAEB AR R RE T A TR fb . ECIAT]
DL itk — 2 4y f# W PTEC F SEC, H. v PTEC Hy
0.999, 7 FTBR MU S5 % ATV A 7= I 1438 AL

R2 BARESEETWESSERE L DEA-MIEH

Table 2 Data envelopment analysis DEA-M index of industrial ecological total factor productivity (ETFP) in the Yellow River Basin

AR EC TC PTEC SEC ETFPC TFPC
2006—2007 1.063 1.046 1.017 1.045 1.113 1.088
2007—2008 1.021 1.127 1.033 0.989 1.151 1.157
2008—2009 1.006 1.146 1.001 1.005 1.153 1.112
2009—2010 0.991 1.011 0.996 0.995 1.002 0.965
2010—2011 1.004 1.145 0.977 1.027 1.150 1.113
2011—2012 0.944 1.092 1.006 0.938 1.031 1.103
2012—2013 1.012 1.125 1.018 0.994 1.139 1.051
2013—2014 0.951 1.085 0.969 0.981 1.031 0.960
2014—2015 0.952 1.017 0.960 0.992 0.968 0.990
2015—2016 0.967 1.069 1.013 0.955 1.034 0.978
Pl 0.991 1.085 0.999 0.992 1.075 1.049

1 TFPC (U {E /R R S AR 57 8 1 Wi 4% A B R i —fi TFP 1Y) DEA-MAS%L, ETFPC F/R Tolk A 8 2B R 4 P2 R (ETFP) ) DEA-M

G
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FNE,SECHZ 0.992, % ABH/NT 1, VB AE P& 3l
FUBRCRKEA TR A . B2, S Tl ET-
FP ISR F 2R A HOR L 1 TTRk

B IR Ry 57 80 RN GEAR PRI, TR T
. TEPC HEATINEE (22 , BN & REVE AR I 22 7= 1y
T R A P RAR SR, S5 R R TFPC (193
{4 1.049, UL ETFP Wi DR KT TFP,2014—
2016 4 TFP W48 8% LE 34F/NT 1, i ETFP 484 2
AT 1, AW, 53858 TFPAH AN & , B AS
SRR PRI T, O Tl B kR H R
P TSR 10 A

(2) BTk A5 I TT B Tl ETFP B 43 5+

BT ETFPCHER T 1(3£3) , BB Tl
ETFPHEZAEEE  , WA R I 25 ok X
HE Bk A BRI W BTk, HAR SRS
BECT )i A&, HA RN E R S R A
JESR T AER T 1, BAIHIX 3 A DX el Xt wig v A4 7= 1 4 3
FEE AR LT 1) s BRIP4 B TC 3l KT 1,
b 2= VI T A AR, 28 WA 7 iV 1T 1] T
) R

NZS ]G3 A5 KT, P45 b Y A 7 A G R i
BT AR AR IX, JE IR S P S R 1 S R
VUSRI 34> DX, W AR L T 10%, —#1%
IEARSE , 3T HAR Y B S, — E R E 5]
T AR GEVEFH o TRIRE M ER A 408 3T 1) L ER A
5T RE AR 5 5 R R R
AH IR 8, ] UL Ml 2 TR AH 3 S M AH 40 1Y)
DR, FE A AR PR AR AL Rl g i, A —
FE R BRI o

(3) B AS M T Tl ETFP (i 7435

)45 Hi T SRy BT A 2006—2016 4F B ] 7 45

42 6

2 M T Tl AR A R A 7 38 DEA-MAREL, I3k 4
e (AT BEA 41, 4% 20 N0 44 B8 ETFPC M\ K 3]
/NHEF) «

WEFEIA P, 38T B R 3 4% b v 9 Tk ETFP 3
KR 2 FARK, A2 (0404 LA LB B
0k, HIATRER ETEP 35 et B s T 4E 36 K
R BEAE 13%~21%Z [ . Horr, GRIR BT IRARFE R T
B R R R (20.3%) , 5 Z AL AR A BH IR |
LR = 1] 06 5 B 3% b TR PG M AL VS, Tl 3
Bl AE XSS, P (E RS AR A /N A T Aok 372 3
IR s mm , B IR R AR P BRI 3T , k Je
Rk, AW Bl AR B Tl AR S a2
FA BRI,

Tl ETFP 3R A AT 6 ST, 2317
WA A = VO RN R S T A, AR LA B IR W5 U8 A
WAt ZRNZMA T H G 2 07 B2, ok
MrA% H 2011 4F J5 FREE T 2k, B 3] 2008 AF 5 i 4 i
) 37% , 2015 4% J5 A [ IF #a 1 feoE , R EABE R
TFRA FE ST ETFP Y AR R LR (R
Wk o 45 30T B 0 38T Y ETEP 335K 3R ) [h 55 2
I, AT 1.060~1.120 Z [8] , 55 5 AS X8 1) F- 3 7K
AHIE, VA A RRE o
4 FiL5BIREN
4.1 &g

AR SCR AR 7S 4B R A 72 R A Ry X Tl
T A Y M AR e, 3L T 20K DEA K
Malmquist £5 FCB A, 3555347 1 2006—2016 4
BT 32 M T MR TR Tl ETFP /7S (8] R
JF oA e 45 DU 458

(1)2006—2016 4F- , BEJA] it 3ok 1 Toll 7= {4 K
TRGHL, AR B (A R L A Tl K HE L

3 20062016 ERWMHEH T WESEEEZE TR DEA-MIEH

Table 3 Data envelopment analysis (DEA)-M index of industrial ecological total factor productivity (E7FP) of urban agglomerations, 2006-2016

B EC C PTEC SEC ETFPC
=2 P HE 0.997 1.132 1.000 0.997 1.129
IR 1.006 1.095 1.000 1.006 1.102
I SRR T A 0.982 1.108 0.999 0.983 1.088
PN 0.969 1.123 0.972 0.997 1.088
R ST RE 1.032 1.099 1.000 1.032 1.134
rh U T RE 1.005 1.057 1.003 1.002 1.062
AR B el 1.000 1.069 1.000 1.000 1.069
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F4 20062016 FEARIE ST T £ L ERE FE DEA-MIEH
Table 4 Data envelopment analysis (DEA)-M index of industrial ecological total factor productivity (ETFP) of
cities in the Yellow River Basin, 2006-2016
FTEA TR ETFPC HICAAFR ETFPC HICAAFR ETFPC HITAAFR ETFPC
=2 PR e 2 i 1.083 Jak B T 1.142 AT 1.056
FEPE T 1.175 33k 1.077 FAG 1.112 FEAET 1.051
PR T 1.130 I INE ) 1.039 sk 1.084 HEyl 1.022
BT 1.089 HEZETT 0.997 [ 1.072 Frdfil 1.014
(SN 1.078 ki 0.968 P 1.044 ISTED] 1.012
22T 1.065 KRIFITTHE JoK 1.041 T RETT 0.984
Bl p Tl 0.960 PR T 1.133 PRBHTH 1.000 WA 3
BRI T R Ml 1.063 vl 0.998 BT 1.203
T 1.198 RIgii 1.054 Fh I T R v 1.152
vl N 1.102 SE731) 1.037 =T 1.132 AT 1.144
S 1.056 yNGilil 1.015 T 1.119 FEMN T 1.132
BT 1.034 PN T 1.003 Tk T 1.112 HET 1.116
[ 5 1.013 LRl 0.991 ERHT 1.098 HEbT 1.088
WP S A T A K TR [l 1.083 M 1.069
ity 1.172 [Rt3il 1.189 % BT 1.082 Il 1.057
B LR 1.095 THR T 1.163 A 1.082 JegeT 1.052
e i) 1.085 Bl 1.162 H T 1.058 rETi 1.039

SEALBRHE A R AR HE R R AN BIAE A1, B 5
RS 5N RR IR AR I B 7= 0 4
RAEPRM L, S SER A R K EY T
b s i SR ) B AR ARAIL TSR A IS

(2) BTG Tl & J i K F S 2285, A
IRSRIN ] AR EB>PH >R, JUHZ L AR B ki A
(A A = e e A X, 45 T Tk ETFP 25
SR, ZHAEFAEARX 23 ] [ AE A 56
AT LT AR50 I 2, S IR AR A B ARRAE

(3) ffF 5% 30 P9 #530) 3 38 A9 T olk ETFP L AR 3
7.5% I T RSB 3 43 X IOk B AR KRR, T
BRI R Bt 5 R AT AR, IR
H S TR T R JC 18 2 B A AR 7 DX B A
BRI A A FN T o 5 ZARLR Y K JE AT 3k
7R D 14 K 2218, Tk & R B 0R A4 T IR
K
4.2 BUEREIL

BT P R 2 AL R A S A A
FRO A 2% JE B, A S T 0 T R R, A
REA AU 05 K e SRR 7 I, O o it 3k
St SRS R R . TR A 2R A
S S A TR EREE 1 X 25 S sk Tl Y v o
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T YL A% DX T A 28 4 B 3R A ) R A I 25 0
R, 45 B 5T Bl i R 5 g o K i 5 A
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(ECAREAE BT e oy U, 3 172, A7 0K
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. AR B IR R ERE B, B PE K
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AHAEAT 7 BIB9S0 57 2 26, PR Tl
1o OB R A RERE AN R o A D S BT Tl
o ST A TR A A, T B AR 7 R A 2
SN B AR BT AR FrE AL, 125 P 4
TR A B 25 T B JARE 2> T ANG 1 AR EL A i, &
Fr ol i e e B DA
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Spatial-temporal differentiation of high—quality industrial
development level in the Yellow River Basin based on
ecological total factor productivity

JU Hong"®, LI Tongsheng'?, ZHAI Zhouyan*

(1. College of Urban and Environment, Northwest University, Xi’an 710127, China; 2. Shaanxi Institute of Provincial Resource,
Environment and Development, Northwest University, Xi’an 710127, China; 3. Shandong Jianzhu University, Jinan 250101,
China; 4. College of Tourism, Henan Normal University, Xinxiang 453007, China)

Abstract: High- quality industrial development is an important part of the strategy of ecological
protection and high quality development in the Yellow River Basin. In order to study the spatial dif-
ferentiation of high- quality industrial development in the Yellow River Basin in the past decade,
this paper uses EFTP (ecological total factor productivity) as the measurement standard, measures
and analyzes the industrial development level of the main cities and urban agglomerations in the
Yellow River Basin from 2006 to 2016 through super efficiency DEA and Malmquist index model,
and finds that: the industrial development quality level of the Yellow River Basin is uneven, with
the overall performance of East > West > Middle, In particular, the productivity of Shandong Penin-
sula urban agglomeration is much higher than other regions. The neighbor effect of industrial EFTP
in different cities is significant, showing the characteristics of aggregation distribution. During the
study period, the industrial EFTP in the Yellow River Basin increased at an average annual rate of
7.5%, the growth rate in the western region was faster, the late development advantage was fully re-
flected, and the growth in the eastern and central regions was slower. The central region has always
been at a low level of development. It is urgent to adjust industrial development strategies and im-
prove technical efficiency in order to promote the overall high-quality development of industry in
the Yellow River Basin.

Key words: high-quality industrial development; ecological total factor productivity (ETFP); super
efficiency DEA; Malmquist index; Yellow River Basin
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