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The impact of cotton industry synergistic agglomeration on cotton green total
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Abstract: This study is based on the theoretical framework of “factor flow-industrial interaction-space linkage” of the cotton in-
dustry cooperative agglomeration. With China’s cotton origins as the research object, the study empirically investigaed the impact of
the cotton industry synergistic agglomeration on cotton green total factor productivity and its functional mechanism from 2003 to
2022. The study found that: 1) Cotton industry synergistic agglomeration and cotton green total factor productivity exhibited an “in-
verted U-shaped” relationship that first promoted and then inhibited. 2) The synergistic agglomeration of the cotton industry had a
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“self-reinforcing” cumulative cyclical effect, which lasted for four years. 3) The inflection point was located at the 94.12% quantile of
the samples, indicating that the vast majority of China’s cotton producing regions were currently in the promotion stage. 4) The im-
pact of synergistic agglomeration in the cotton industry on green total factor productivity in cotton was significantly heterogeneous in
terms of natural resources and factor demand elasticities. 5) Cotton industry synergistic agglomeration acted on cotton green total
factor productivity through three mechanisms: competition, knowledge spillover and scale effects. The competition and knowledge
spillover effects alleviated the “inverted U-shaped” relationship, whereas the scale effect strengthened the “inverted U-shaped” rela-
tionship. Knowledge spillover and scale effects pushed the inflection point to the right and widen the facilitation phase interval,
whereas excessive competition pushed the inflection point to the left, leading to an earlier inhibition phase. Finally, suggestions were
made, such as optimizing the layout of the cotton industry, avoiding excessive competition, developing moderate-scale operations to
achieve high-quality development of the cotton industry, and modernizing Chinese-style agriculture.

Keywords: cotton industry synergistic agglomeration; cotton green total factor productivity; competition effect; knowledge spillover

effect; scale effect
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Table 2 Carbon emission accounting system for cotton industry
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4&3h Diesel fuel
#EHIH Fuel oil
W AATIR, Liquefied petroleum gas
KRR Natural gas
#J) Thermal
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1.821 7 t(C)-TJ"
0.702 2 t(C)-TJ™
2.863 9 t(C)-TJ"
2.928 7 ¢(C)-TJ"
3.037 2 t(C)-TJ"
3.099 8 t(C)-TJ™
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1.021 1 ¢C)-TJ"
A5 XSl o B HE

Baseline emission factors of each
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General Rules for Calculation of the Comprehensive
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materials -

A% Plastic sheeting

0.895 6 kg(C)-kg '
4.934 1 kg(C)-kg'
5.180 0 kg(C)-kg '
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Oak Ridge National Laboratory
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Institute of Resource, Ecosystem and Environment of
Agriculture, Nanjing Agricultural University
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3) WA, SRV B 56 BRI 1 ik
il FHAR AL =1 5 8 AL P=(E ) He (B . 223 R
TP 30 (0 N HE B R R U T A S A
A, PR, A5 5 950 PR 255 i kb B 5 0k (6 N %
A KA R AR AR AR R HLAOR U, fif
AL 7= Ml 8 o2 g DA sl A0 o B A A o 1R
T SO o BRSSO A R A A 7 Al S5 M ) RAE
R R A6 77 Ml A RS AE 17, PR ok Aol D A v
R AE A PE PR IR 45 = 1 P A A . fh T R TR AR IX
S A B AR 2 A, TR R A T B f A

4) AR B . AR SCHEER T — R ATV JE 1 A

R3 BMAERBEEREFRERER

Table 3  Cotton green total factor productivity index system

BAASE bR
Specific metric

IS A TS
Variable Perspective Sub-perspective
Uil iaes JER o Ay ®A +Hi1 Land
Green total factor Input JK ¥ Water resources
productivity of cotton 552 Labor
WA Capital
i RZLEK Technical
FE A= ) Expected output

Output

M2 ) Undesired output

HAAEAEFIHEIFL Cotton sown area
FAAEA BRI AL Cotton effective irrigated area
FAAEAHE A ZX Number of cotton growers
FRIE . AR2h | RIS i

Amounts of chemical fertilizers, pesticides, and agricultural films used

A P AL Agromechanization
HAEr={H Cotton production value
HAAERRIL Cotton carbon sinks
MR HERL Cotton carbon emissions
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2 R A AL Ml b [ B SR XA AL 2 (0 4 B 2R A 7 AR A RN 991

153 J2 THT ) A e, R v R a5t T 2 o X A5 A Ak 12
REFM . 1) TR, i 44 NI gdp &
N, OB B, 2) AR K ERE, FIRIEYZ
YT AR G R AR L E R R . 3) W S AR AKF,
FHWA B S A Al S i G HeRR . 4) Rl &
JEIK-, Je Al £ A g 1 B AR B, A — =l = (B
16 gdp Y5 e FoR . 5) REANFROKE, a1 0
S gdp MY L ELAT
23 HUESKIE. R EBAFAMESIT
ASCEARIE T (P EZEHHEE ) (P EALR
giitipds) (hEfOL G R ) (ChERRES T
%) ChEADREE SR ) (hESF 8%
TR ) | SEGITFELED AT R 5
(EPS) i 22, X TSR ARLfd FH L A (E 0 A T A ML
A SO FE XS G2 AR AR 77 M, 5 3 48 bR 0k L AR A,
S 2 2R W SO ek, R IBGE R 0L TR,
et T B P A 2R 800 BT

A= (*E*%ﬁ*ﬁ/iwﬁ%%ﬁﬁ H)x
(R M A% Mt 7 () (5)

B = Fa R A AR AR R A i AR (6)

HARUTE, Bl B AL i vh 05 8 23R IR R K 4
BB, KRR BORERIE AL B AT, BT
A BT A R BT, A BRI % IR % B
B figp e i A AR A 7 P IR 55 ™ L R K A
5.

%4 NG HT, N RS ECRE, A
TE 23 0, 4 BEF A P SR BB W (E R 0.191, b 22
Sk 0.485, T AL LR (0 2 B K A P R SRR LT
PR R A%, T) 5 R A B /DM 2 0 5, 10 B DX 3 2
SR, IR EORE, ALl HAA BRI
PR RAHE, W LA B X E R, & AR
IKOF SR AR B S RN S AR B Y T
AL P
24 HEENZE

Alr B F AR AR = N2 5 P4 7 B O
PRI, AR S FH A 4R 55 T ) L o 1 7 50 g A 78 5
EARAE P P R SR R S B 2 R A 71
“ffl U B R, RIRIE A (7) Pis:

Ingtfp, = @+ Incoaggl, + B,In*coaggl, +

Z f;control;, + A, + ; + &; ™)

i A MFREG i B o g, BB N i
FES AR AR AL SR (B 2 R A2 77 K, coaggl, LKA
0y i FESS AR AR AE M P R AR R EE S In 1) AR 2 36
TR ALl b [R) 4 2R YR30 control, S — & A 1l
ARt o R BT A, R BSF T S RO 5 e, AR T
BN 5 &, A DN IE 25 50 A5 A Bt LA s 20

£:7% Haans 55°% BT 5, ASCHIEE T8 U B HY
R A5 A TR A A B A A 5 Ml PR [R] 4 SR A AR % €
SRR PR R AL, HAR DL (8).

x4 BEFLHEAERMNBEFELEREFEXMEXTER R ST
Table 4 Descriptive statistics of variables related to the impact of cotton industry synergistic agglomeration on cotton green total
factor productivity

A 1 (2) ) ) (5)
Variable FEA HE i f/MA R
Sample number Mean Standard deviation Min Max
Ly o
Cottonﬁéfc;n% E:Laélfcii)roi:ctivity 340 0.191 0.485 —1.940 2.291
Cotton indjs%tjf/: zr\ilekjggiiéglomeration 340 0.862 1170 —1.092 4.914
V3 - Bk 7l¢ S
Level of i%g;?mjﬁ]gjelopment 340 1122 0.753 —0.992 2.670
g
Nattﬁjﬁd}i;a:tz:itent 340 0.184 0.130 0.000 0.658
Level of ﬁnarmlji% iﬁfﬁiﬁ;r agriculture 340 0.104 0.030 0.029 0.204
Level of aﬁ%ﬁﬁiﬁielopment 340 0.113 0.051 0.013 0.244
Level of opexjfel\si?[tﬁfutside world 340 0.253 0.268 0.029 1.516
Comiiij)’lnmgffect 340 0.045 0.091 0.001 0.581
Knowiu(;?jﬁ?pﬁli%g effect 340 0.113 0.040 0.025 0.230
BB 340 0.146 0.101 0.010 0.507

Scale effect
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% 33%

Ingtfp, = +7, Incoaggl, +y, In’ coaggl, +y; M, +
vsIncoaggl M, +ys In® coaggl. M, + Z 6.control,,+

A+ +e; ®)
Ao M, SRR AR S AR S ERUR IR T AR 1S 0 R B
45N (competition,) . FH P i H AW (knowledge,,) .
FAL AL (scale,); HAMFFS & A o ] U B S6
FR AR R0 AT L3 o e e o T A o = A ek T
LRERFIP RORHE . 2 ys B HAN 0, IF4ith
LHRRIG LD . Ry, 5y W5, MR SERE
TnBE Y, 584k T R AR B A R AR W AR L PR G
Ry, 5y 59, &S A B mAF3, R 551k
FPAELPER R B ve e 7as 7 BEE, H oy
7204720, AT B2 8. AR yyp5—y2>0, M) A
%, Rz, &P S A

3 SCIESHT

31 EEMEA

HR A ] A7 (9 15 2, AT PN 28l M6 A6 7=l Bl
[Fi) B 5 X A3 A 2 0 42 B 38 4 7 R 1 R MR R A SIEIE 4
Br, ARSI Z 5. Hir, 31 (1) #1371 (2) (L8 A A
A6 72 i b [ 4 5 B 0 — R e A7 el &5 51 o,
TCIE 2 A5 S I3 ) AR d, A AR 7 M P R 4R 3R 64 [l )5

FRE A NIE o X UL B AR L P R B R A
Al FHETH AL G (O B R A = AL = b B[Rl 4
RA RN T RAEE RO HNRE, InPAE S AR L7 M =
Jih R

b SCHES A B 2% BH ol D R 4 2R TR] LA IE A
PR A B AN, > U [ B 2R ) £ A R e T A
TEPER, RMIAF TR G A2 TR AR, Ik
B3 — G FR, AR SO AR AL 7 Ml b [) 4 2R 04 °F- 77 35 5 |
B [ 52 S5O0 A G 56 25 S an g (3) AN g (4)
TN o JOUR R A AR N AR o, A ARl PR R SR Y
—RIHEE ONIE, H ORI R B E N, X
R RRAL Tl P IR 45 AR AL 40 0 A B A o
Z I R BT B A R DG R, R U R R, W]
B, 51 3) AH L T8 (1), A LR & T 0.023, BN
A, AL T 0.019, ELRPERIRY i
AR B T LA A HLA RR R, B OR AR LR T
RS I56 37 2 1 ] U 25 SR R AR Ze ok 1 25 Aok
YA AL M P ] A SRR e — I S E 2 S, R AR
7l Vb [R] B TR AR AL 2 € 4 B Z A 7 S = A BIE
Bt BN K ez, {H i T4 bk Il 25 51 228 0,
AR ) BIAE AN 2 BEAR BRI KT 25 b,
TE 77 Ml Vb IR B SR RN AR (0 4 L 38 A P R 2 ] 22 R
SEPA L i8] U B &, U HI A33E .

RS BEFUBRERMBEREEERETRLMPELER PSR

Table 5 Benchmark regression results of the impact of cotton industry synergistic agglomeration on cotton green total factor

productivity
A5k Variable (1) () (3) ) ) (6) ) (®) ©)
Vi /) & X ek ek ok ok ok ke ok *
cmfﬁiilsvfy}gﬁésﬁc 0.396 0.347 0.600 0.533 0.400 0.267 0.184 0.170 0.034
agglomeration (0.079) (0.079) (0.090) (0.092) (0.067) 0.075) (0.077) (0.100) (0.082)
,' R B — R IR "
The SZﬁzfjf eﬂnkn Uﬁ'f”{ﬁ i@)ﬁ\i ;;iustry -0.101 -0.092 -0.098 -0.077 —0.060 -0.053 -0.018
synergistic agglomeration (0.021) (0.023) (0.017) (0.016) (0.017) (0.024) (0.021)
2oV R 1.080°" 1.016™ 1.0917 1.144™ 1236 1.169™ 1.232°"
Level of economic development (0.253) (0.248) (0.239) (0.251) (0.257) (0.224) (0.323)
EEY & 50 -0.011 0.041 0.607"" 0375 0.267 0.201 0.176
Natural disaster extent (0.175) 0.171) (0.222) (0.202) (0.202) (0.192) (0.265)
A N
Level O*fjﬁﬂnzfﬁffipo i for 0.671 1.633 0.786 -0.127 0.537 -1.071 -1.770
agriculture (1.346) (1.339) (1.355) (1.692) (1.969) (1.590) (1.894)
falb K J K 11.635™ 11.162™°  11.800™ 121157 11.6077  10.1157  9.048™
Level of agricultural development (1.796) (1.790) (1.705) (1.759) (1.676) (1.826) (2.133)
XA TR -0.015 -0.131 -0.129 -0.088 -0.070 0.004 -0.105
Level of openness to the outside world (0.177) (0.178) (0.191) (0.201) (0.220) (0.302) (0.434)
HHOT 06187 -1.8797  -0.723"" -1.815"  —2.045"7  —2.024""  -2.045" 21197 -2.125"
Constant (0.126) (0.298) (0.123) (0.295) (0.336) (0.344) (0.346) (0.379) (0.510)
Hb X [ 5E 3N Fixed effect of region Yes Yes Yes Yes Yes Yes Yes Yes Yes
it A [ 22 %% Fixed effect of time Yes Yes Yes Yes Yes Yes Yes Yes Yes
FEA Lt Sample number 340 340 340 340 323 306 289 272 255
by 2 2 2
PESHR 0.518 0.597 0.541 0.616 0.616 0.580 0.563 0.543 0.511

Determination coefficient R’

whx A IR IRTE 1% . 5% A110% 7K i

robust standard error is in parentheses.

B S NONFAEFRAER 2% . ***, ** and * indicate significant at the levels of 1%, 5%, and 10%. The
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2 R A AL Ml b [ B SR XA AL 2 (0 4 B 2R A 7 AR A RN 993

1 31 (4) [0 25 531 545 208 A8 7=l B[R] 4 3R
Xof R A2 00, A B 20 77 S R A R A S I 9 45 a5y
2.883, HIV YA A 1l XA A6 7 I b 7] 4 2R B2 IR T 2.883
IF, R A6 7l Pp ) 5 A R T A 4 (R R ™
PFETE; AR AL P R A2 SRR s BHE S, A AR
P U IR A TSR (A B R A A 2P,
199 1508 2.883 7 TAEAHY 94.12% 43 hi 8k, 3 156 XK
22 550l X R AT A 7™ Ml I [7) £ SR AT & FE AR U0

IEAb, 2 RS AL D RIS SR B F TR A (1Y)
FTRE PR RN, X5 i AE 2t £, 42 L3R A 77 AR (10 5 e Al
REAFAERPLL M . A B0 X RO RN, AR SOKG AR AL 2% 5
SRR ARG T 1~5 IR R pl RS AT U,
25008 (5) 2 (9). #iEIG 1~4 W, In coaggl F &Y
BENIE, H In® coaggl RE B E N, 5t WAL
55—, W% 5, In coaggl Fl In® coaggl £ %
5 W — 2 EY R AR B AR . X U B R AR
P P R AR R S A AR A B E A R 2 ] g fE] U AL
KRB, 7T DA AR LE 4 48, BRIE T i%“f)
U A1 0GR B AR X R 1
32 REHRE

1) AR R R . O T RS A A B
E M, AR SCURPEE T 1 e R AR i I 3 v, DA U4
WoE iR fd, BTN AR 5 1) SBM-GML 45 £k A

SRAFEP T 27 AE A st A8 H <A iy M 2 e OR e s
Aty B4 100 82, AELAT 8K T 12 X 43 AR H A7 448 1] ) 4G
HE ., A, A SCfd ) SBM-DDF-GML #5 %5072 fift v LA
N, KR LE RN 6 51 (1) B, HAE 7= i ]
B —RINAE 1% B B 5K | R IE, H
() Z B0t B 25 ok B, 5 v ] )T A fB) U AL R —
, 25 B

2) g RBALBE . AR R b, FEAE X e
RS . HIE RO W E R R R
Wi, 75 5 i LA I A4 . S 1 AT BE ok s T 250
DR 25 | B IC SRS 2 R0 R A, S o L s A
Sk T A S G TR U 2 S A B, X6 T A 3 A
11 1% BRGH 45 R AR B, [BH 25 1 0L 3% 6 41 (2), 45
F5A A8 U B il £ 1 4R AE

3) THAR G . AAEAE = IR 5 k2 %l 43 T
FIRT b 0% R B 7 0, A A A 7 1 IR 55 Ml 1 e
RE T AR K T KA A L U o & dE A 3 |
RO GEA P, 7= AR AL, . B4, (et
FRAET= L % J o B A R AE 7= b & J, A A A 38 i,
A B A9 M A6 0l R RIASE, 398 5 A8 46 A 7= 1 R
55 (0 05, I 00 A A A 7 e R 55 b RS A6 7= MU 1 B
AR TR . PR, A8 7= b D ) 4 2R IR AR (0 42 22
R R A AR R MR ER . Ak, 5 m

Fo6 WMEFUBEERMBREZELERETRIMPRBMERRE

Table 6 Robustness test of the impact of cotton industry synergistic agglomeration on cotton green total factor productivity

@) 3)

Vfii]e E}-’fﬁ%%}igﬁlﬁ) et W T H AR Instrumental variable method
Replace the explanatory variable Tail shrinking E—Br Bt Phase 1 %5 " FrBt Phase T
mé%tf; iklzﬁ':i%y’ﬂ‘é 0.590"™ 0.574™" 0.577"" 0.530™ 0.368"
synergistio agglomeration (0.053) (0.057) (0.085) (0.087) (0.091)
5 [F] — YR I o
Tﬁzgj a‘Jri ﬁﬂ%ﬁgﬁnﬁn -0.071 -0.070 -0.098 -0.094 -0.061
industry synergistic agglomeration (0.013) (0.015) (0.022) (0.023) (0.028)
THA R 0.713" -0.269"
Instrumental variable (0.049) (0.109)
ELAR R R I - -
s 0.048 0957
The square term of the (0.016) (0.037)
instrumental variable method ’ ’
H B -0.617" -0.975™ -0.707"  -1.700"" -0.051 -0.015 -1.983™
Constant (0.079) (0.180) (0.121) (0.293) 0.212) (0.475) (0.309)
$1ill 25 5 Control variable No Yes No Yes Yes Yes Yes
X [E E RN Fixed effect of region Yes Yes Yes Yes Yes Yes Yes
Asf 1] & 22 %00 Fixed effect of time Yes Yes Yes Yes Yes Yes Yes
LM%ttt LM statistic 181.700™"
FSLiT 4t F statistic 180.670
FE7 i Sample number 340 340 340 340 323
YUE ZHUR’ Determination coefficient R® 0.531 0.587 0.548 0.621 0.630

R I SRR TE 1 % 5% K - B35 355 PON R ARIEIR 2% . *** and ** indicate significant at the levels of 1% and 5%. The robust standard error is

in parentheses.
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A 2B R R R R 2, M st i A
AR, 1 IR 25 3w 25 . O T e DL B R 3
Ak 4 SR A 1%, AR SO B Mg R L o Y S LA
R T RS AT N AR PR

G5 WoR, R T RA s i AR PR R R
R A6 77 Ml Pip ) 2 2R A — YR R 0 3 IE, R
RER E N, SR A B U B R AR AE, SZRE T R UE
BHH A S5 1e . A T E AR 5 43 5 HE AT AT SR 0 A 46
59 T HAR 8 K 5%, iR 5] A /2 ) Anderson canon. corr,
LM ¥ % /9 LM 4t i1 & & 181.700, P {H & 0.000;
Cragg-Donald Wald F £ % F {4 180.670, 15 B A< 3C
TEFE ) T H A 50l A DG PR A AN AR MK, T RS
s AR .
3.3 “flURPXRARE

TESEUE SR AT v, o R TG AT 2 A5 0 A A, 5
it B, FETy ] T 20 A0 e A A 7 Ml B [ 4 2R
SRS O 2B A P R R U AR . B,
3 — i AR 25 S 41 1M g i LSRR YOG R A
“EURC R, R — PR U B SR, AR

fEi % Lind 557 4R 3245 9 =405, e 45 0
xK7. B pBEAITMFEHETH . /N
—0.092, 5 E KR 1%, Ui B Ry s U >, 3% —2
CAE S M e o 55 20, RER R < U AL
MR B BER, TEARE A DX ] FF 46 Ak Ry 1F, S5 Ak Ry 171
5% In coaggly, . In coaggl,., 73l AR AL 7= b W [R] 4
R0 B /MBS A B KAH A5, In coaggls,. In coagglys,
53590 R R AE 7=l B[R] 4 R 5% A1 95% 433 1, Fl
W A A B4l 260 In coaggl,,,, Al In coaggly,, (4%} 5 2
KT 0, FEAS KA 470 In coaggl,. Al In coagglys,
MIRPRZEAR/NT 00 QIR WIMES, 1568 B IE 1Y 5C R
HEA A< U B 2 RRAE o K 50 25 2R R,
Y288 2 0 F k3 R I, A I A kR Ry 7, IRl
AL 7 i Bip ] 4 5 BE (386 K, RESRAE B W/, e
HIEFG T, FF A< U B IR IR AE . 55 =20, $1
SR TEREA BRI B o QSR P AN RE AR B
I, I8 2] fig AT Bl i << U B 2. th K
] U1 7 R 15445 A N 2.883, 1 T RE A HICH ¥ Bl 1y,
SRR e Y 0L 1748

®T “PUBXR=ZFEHAEER
Table 7 Determination results of the “Three-Step Method” for an “Inverted U-Shaped” relationship

- Pyt sl 2 pl g vl é:k
L HlsE ik HISE I i
Step Determination method Judgment indicator g

result
B B3 B, significance P-value: 0.000 i Pass
Step 1
P b J5 T f, direction —~0.092<0 i Pass
B ZEMPRA N IE I/ M ERPRONIE; 5% (RN IE i i Pass
Step 2 The slope on the left side is positive The slope of the minimum position is positive; the slope of the 5% quantile is positive
AR A RRARL BRI 95% M R A 1 il it Pass
The slope on the right side is negative The slope of the maximum position is negative; the 95% quantile slope is negative
E= PR B [ N 2.883€[-1.092,4.914] it Pass

Step 3 Whether the inflection point is within the data range

34 BRREESH

1) AARGEIE S BirE . AR BT IR A 7~ Fe Bk
AR A = HEORE, AR IR AR KR b Rgm gl AE
PRSI AL b AR AL A PR A A . AR AR SR
IR AAEY), AFDCHRSAET, A Mk P A 42
XS AE % (0, 4 B A P R R ) 2 A B S B
AR OCT o PRl AS SO i T 32 K AL A DX 388 A i
Ay AN AT, B F 25 5 B (& 8), WY Hi X FE #4
A 1 DX R AR S 0, 4 0 30 A 7 3R ) i 2 32 B A AR
b 3 ] A SR G 52 W), 3R b XAR AE PR b PR ] 4R 3R
IR FR B A 1, 2B AR ] U 29>, (H A Ak
Hi X R IR RO AT 3 o PR R

2) BWETCRIAM T M. BARKE . ZEEMX
k& 52 AR AL A 7= I EE R ALE M o AR AR A 77 b o

3 ) FHILIR 2 A) A7 A S 35 00 R AR DG 3R, VT It B
KL D%, 202 /NS B AE, i vede
Pl bt DX AR T B ) A, 8 B A A 7, AL AL
R o RILIL I XA MU 5 >R 3P B 8 o b
DAY i A DX R8T 3 s A X R, AR R LA SR
i 7 YT A S DX P b P B A X 43 A e =
PERR X, K TSR X400 40 Ry B A SR AR X, AT
YLl . 25 SR B, BeZ EEAR XCEAE E AY fE
U AR,

4 HUFEI DT

4.1 TEYM
T G SN ARG 56 45 TR L 9 A (1), s R B K
0.755, 76 1% W BAF K W 2E . I, 555800 2
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Table 8 Heterogeneity test of the impact of cotton industry synergistic agglomeration on cotton green total factor productivity

A5t [ #R % IR Natural resources

TR TR #ME Factor demand elasticity

Variable

&H7 Temperate zone T Subtropics &= it Lack of elasticity & £ #fi#4f Resilient

FRAET™ L bp IR B2 5%
Cotton industry synergistic agglomeration
FRAET™ Ml Db ] 2 5 — 0t
The square term of the cotton industry synergistic agglomeration
H#45 Constant

0.599™ (0.116)

—0.124" (0.027)

—1.248™ (0.359)

0.5717(0.131) 0.599™ (0.116) 0.670"" (0.196)

—0.124" (0.027)

0.072 (0.099) —0.015 (0.120)

-1.555" (0.625) -1.2487(0.359) 0.003 (1.039)

455 Control variables Yes
i IX [ R RV Fixed effect of region Yes
Hif ] & 2 AL Fixed effect of time Yes
FEAS i Sample number 160

PeE ZHUR” Determination coefficient R 0.664

Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
180 160 100
0.692 0.664 0.677

sk f 03 R FORTE 1 % M5 % /K835 55 N RS AR TR 22 . *** and ** indicate significant at the levels of 1% and 5%. The robust standard error is in

parentheses.

e ARG oty 3 i il 2 A2 130, {5 H2a #30E . AT REAY I
DAIAE T AR 22 DR AR, A AR LB A AR AE R Wi 4,
TEARSE AR T, M AE T s B, i BARIHAY
TEARAAR A AEARAC P, A AE 7 Ml P [R] £ 3R T A0 4
0 02 1A S5 B 5 4P /K P B 48 w85, 30 4
RACR A AR A B R 11737, 3 PRV FEAR, DAt
LRI W, yysyps /DT 0, HZDS

M2 REONA B, LA RS AR . 2B 48, R T
P P IR B SR T EOT, I B A . 25 b R
H2 5 2EM]
4.2 FNiHE H R

TR IR RO A B 25 R 3R 9 1 (2) IR, s
OO0 IE, VR RIR R 8O0 T, ELAAR <] U Al
LRAAR 2, X R B HIRRE 2 2 AR AL 7k P
[F] 45 XS A AL 2 o 2 3 AR T R AR M2 ), E

7e R, B H2b A30IE . X Ui, dd B A4 5 4 2 A5 453
MPERTEIR o T BE R RN AE T, 38 S A 5 4 fE 2%
T IRARSCR AR AR, 2 A AL A9 A2 7 R0, i B S 4

R WEFUMRERNGBEEZEEEREFTEZZMAIVH S0

Table 9 Mechanism analysis of the impact of cotton industry synergistic agglomeration on cotton green total factor productivity

T MBGE H3ao 24 R R R H RO B R I, AR A P X
LA NA L FORTREOR, ML = 28 Ik 55 &

A5 hk () oD )
Competition effect Knowledge spillovers effect Scale effect
FRAEF e ] S 2
Cotton industry synergistic agglomeration 0.360" (0.083) 0.986(0.165) 0.024 (0.135)
R ATNGE S-S/ @] v v
i 27 Dl S — Y —0.082 (0.034) -0.211 (0.100) —0.006 (0.030)

The square term of the cotton industry synergistic agglomeration
Moderation variable
RRAE T I ] £ 2R < R 19 A i
Cotton industry synergistic agglomeration X moderation variable
FRAET™ Ml DM R B2 5 — 0O 457
The square term of the cotton industry synergistic agglomeration x moderation variable
H BT Constant

165707 (2.881)
—-6.739"" (1.698)

0.755™ (0.268)

—1.794"" (0.288)

-1.813 (1.379)
—4.006"" (1.480)

0.900" (0.531)

-1.552"7(0.316)

-0.067 (0.093)
02577 (0.061)

-0.056" (0.022)

-1.699™" (0.503)

{138 Curvature
NVs~ V204
145 Point of inflection
¥l 25 i Control variables
HiL X [ 22 3400 Fixed effect of region
Bisf 18] [ 2 %00 Fixed effect of time
FEACH Sample number

e ZHR® Determination coefficient R

SF4H Flatten
-0.281
%% Shift left

340
0.680

SF-3H Flatten
0.042
477 Shift right

340
0.632

£ Steeper
0.000
4% Shift right

340
0.645

kR RIFIRTE 1% . 5%M110%/K 385 355 oM FR bR 22, *** ** and * indicate significant at the levels of 1%, 5%, and 10%. The

robust standard error is in parentheses.
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