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Abstract: Farmers’ professional cooperatives are important for promoting rural revitalization and precise poverty alleviation
strategies and realizing the organic connection between small farmers and agricultural modernization. On the basis of
“process-pattern-mechanism” thinking, we analyzed the spatial and temporal evolution characteristics and influencing
factors of planting industry, aquaculture industry, supply & marketing, and agricultural machinery professional cooperatives
in 13 cities in Beijing, Tianjin, and Hebei from 2007 to 2013. The number of planting, aquaculture, supply & marketing,
and agricultural machinery professional cooperatives in Beijing-Tianjin-Hebei showed an increasing trend year by year, and
the number and growth rate of cooperatives were as follows: planting industry > aquaculture industry > supply & marketing
> agricultural machinery. The planting and aquaculture professional cooperatives presented the spatial pattern of “two cores
and one belt.” The distribution of supply & marketing and agricultural machinery professional cooperatives showed obvious
gradient characteristics, and the number of cooperatives was as follows: central > southern > northern. Obvious spatial

negative correlations were detected among the four types of professional cooperatives. The spatial error model for the planting
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and supply & marketing professional cooperatives had a better fit, and the spatial lag model for the aquaculture industry and
agricultural machinery professional cooperatives had a better fit. Geographical factors, economic development level, and
development level of the primary industry all had significant positive impacts on the development of the four types of
professional cooperatives. Market demand had the greatest impact on the planting and aquaculture cooperatives, and
development level of the primary industry had the greatest impact on the supply & marketing and agricultural machinery

cooperatives.
Key Words: Beijing-Tianjin-Hebei; farmer professional cooperatives; time and space evolution; influencing factors
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Fig.1 The amount of papers published on China Knowledge Network about farmer professional cooperatives ( CSSCI and CSCD: 1999—
2018)
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Fig.3 Total amount of Farmers’ Professional Cooperatives in Beijing-Tianjin-Hebei (2007—2013)
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Fig.4 Number of Planting Industry Professional Cooperatives in each city of Beijing-Tianjin- Hebei (2007—2013)
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Fig.5 Time and Space Evolution of Planting Industry Professional Cooperatives in Beijing-Tianjin-Hebei (2007—2013)
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Fig.6 Number of Aquaculture Industry Professional Cooperatives in each city of Beijing-Tianjin- Hebei (2007—2013)
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Fig.7 Time and Space Evolution of Aquaculture Industry Professional Cooperatives in Beijing-Tianjin-Hebei (2007—2013)
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Fig.8 Number of Supply & Marketing Professional Cooperatives in each city of Beijing-Tianjin- Hebei (2007—2013)
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Table 1 Spatial Autocorrelation Analysis of Farmers’ Professional Cooperatives in Beijing-Tianjin-Hebei
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Fig.9 Time and Space Evolution of Supply & Marketing Professional Cooperatives in Beijing-Tianjin-Hebei (2007—2013)
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Fig.10 Number of Agricultural Machinery Professional Cooperatives in each city of Beijing-Tianjin- Hebei (2007—2013)
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Fig.11 Time and Space Evolution of Agricultural Machinery Professional Cooperatives in Beijing-Tianjin-Hebei (2007—2013)
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Loglikelihood criterion criterion Loglikelihood  information criterion criterion
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FEE). Aquaculture industry 11.7689 -22.5642 -13.1235 3.2639 -16.2161 -10.3256
H4£48 Supply & marketing 66.2913 -101.2356 -52.35598 69.3919 -123.4949 ~74.6884
A¢HL Agricultural machinery -36.9295 76.3254 100.2588 -41.6108 110.1144 123.1448

PR, XAl 5 5 H el S MR R B TS IR ZERE R 1 20, Xt IR FE M S AL Ml B AR A I 25 B T 5
[ A AR B I3 AT (R 4.5) AR R

R4 HHELSHHETLSELZEIREZERMGITER

Table 4 Estimation results of Spatial Error Model for Planting Industry and Supply & Marketing Professional Cooperatives

FiAE. Planting industry

L4 Supply & marketing

S P R P
coefficients Statistic of T Value of P coefficients Statistic of T Value of P

InX, 0.0115" 0.0543 0.0867 0.1073 1.3546 0.0756
InX, 3.5474 %" 4.9295 0.0000 0.8807 *** 3.3056 0.0009
InX; 1.5314*" 1.4629 0.0354 -0.1571 -0.4104 0.6815
InX, 1.9737 *** 3.6223 0.0003 1.2977 *** 1.4822 0.0013
InX; -0.2003 -0.6381 0.5233 0.2145* 1.8781 0.0604

A 0.4969 *** 4.6945 0.0000 0.5799 *** 6.3354 0.0000

Xy AJE P BAE Per capita Gross Domestic Product; X, : BR T SF-34 T %% Average wage of employees; X5 : 55—k Dol A 51 %4 Number of
employees in the primary industry; X, e e Output value of primary industry; Xs: AR ARIK 55 W B % HY Financial expenditure of agriculture,
forestry and water; A : BFE[FI & Geographical factor

£5 FEAUSKRNELEELTEFEREMGITER

Table 5 Estimation results of Spatial Lag Model for Aquaculture and Agricultural Machinery Professional Cooperatives

F248 Mk Aquaculture industry

M Agricultural machinery

- " "
A5 [EVEEY s e DSBS o
- . T4t P . T4t P
Variable Regression o ; Regression . -
. Statistic of T Value of P . Statistic of 7 Value of P
coefficients coefficients
InX, 0.1321* 1.2162 0.0939 0.2038* 1.0691 0.0850
InX, 1.6750 *** 3.6520 0.0002 0.1793 02465 0.8053
InX; 0.0629 ** 0.0245 0.9168 -0.1180 -0.1128 0.9102
InX, 0.5751" 1.8187 0.0690 2.3206 *** 4.0087 0.0000
InX; 0.5121*** 2.6451 00084 0.4425 * 0.1301 0.0965
WinY 0.5950 *** 7.4806 0.0000 0.5280 *** 5.8022 0.0000

WinY: Hi#[FI % Geographical factor.

(1) PR AR U AR ALY SR BERT 5 R AL Ll S VR4 00 & e AT B35 A IE 0 52, B R
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4 4] EPRE A UK RS A 23 8 Al B S R 3R A A 11

X SRR FRAE Y A 5 AR B L A VE AL 195 0 R 805 B A 0.4969 ,0.5799 ,0.5950 ,0.5280, H. ¥ 7
19 7K b i 1 R B G 06, 100 A AI8UT X s AR 0L B4 228 5 3t B A 58 ] DA i B s R Lk A VR AT O 2SI
SERKIE , H— R T % 8 A R R e Zivk R [R5 2 50K /N o] 52 e 5ik B HE R A 18 > 97 8
A SRALSFRAL

(2) T R B AL R 8 SRV L L S E L R B B W IE M, 257
R JRIKAT-X U SRR, FRFEMY HEES S AHL T L AR RS e R 4530 0.0115,0.1321,0.1073,0.2038,
HIITE 109% 0K Falad T B F A58, 160 28 0 & R KT X A VR0 ke B R sh s, 5 B AR AT, (H
Fr sl 355, AR 1A ZR 0K /IN T 5 i 5 B HE e R e B> FR B > (L8 > ALY

(3) T RAT I B, FRFE M BERS Ll S AEAE 0 A SR B 35 TR 1 52 (B X AL &l & AR
1R S TC 520, T S RO USRI, FRFE HEE Tl B AR B e R A 9l 3.5474 .0.8807 1.
6750, HLIITE 1% 07K il T 0 RS, (AXTR AL L b A VR4 19 52 i A 8 2 46 56, A8 2 PR A SC T 4
e RAR SR N R AR TG K AR R AR A TG L5 R, XA 45 0 A 16 & 2 D AR S 1R A ALY, |
FRA ML A AVERE RS2 B AR K TARMLERHE ™ 0, T8 A WU 3K BUA R &1, K Z AR LA Rl AL
FHCASEBRA Y A LA A A 77, 50T 52 M AS S 32 AR I TR0 U0 28 50K /0N T R 55 i ik 2 HE e Ry R > 1 > 9%
Ji 0|28

(4) NITGEARXT BT, RGN 2 lk A VE AT & R BLAT 8 3 00 1E 1) s ), X8 5 AL %k A 1R At
RN . AT BEAK, SRR LSRG Bl A VR A 52 M R 505 3R 1.5314,0.0629, H I 7E
5% WKV Fad st 1 B RS X HEEY ALl G R B 5 e A 3 2ok A 30, I 2 R A 4 5 R ALk
VEREIE TAOM AR 55l , X A T A 255 R 2R ey, S — Mk Dol A B3 R 6% DA S I 2648 8 5 1R AR
B NER 7 H D BRI R RS S5 AR ALl A VR A2 AN S 3 AR 1] U3 SR 5/ N AT R 2 i i 3 HE I A A
b >FFFED

(5) 7k & JR oK st s A b SR FE Y BEES 5AR LR b A VR & TR HAT 2 0 GE 19 52,
Sk R AR T B A AR TR A B S AR AL LS VR AL Y5 e R 85 i Dy 1.9737 11,2977 0.
5751.2.3206, HITE 10% K LA oKV Bl 7 A s, S5 U ARAT . AR [T U9 2R 250K /N il 52 i i i HE
¥ R ARKLSFRAE ML >FEFED > L4

(6) BUR SRR USR58, S AL L A VEAE Y & T B 35 0 TE 1) 52 ), X Rp AL Mk A 1R 1
B R JESEIAAN 3  BUR SCReXS IR 3 L ARML Ll A VEAE R e R 505 512 0.5121,0.2145 ,0.4425, H.
PIHE 10% S VA EoKAF- Fadad 1 B AG I8 | XAl (45 i A 3 1k 4G 56 | 7T BE 2 DR A IBORE X A M Al A B 5
A A AEAE 22 S ELAR R DR 5 R T B 0 ) W BB S MR I O, AR TR R 5K IN ] R i B HE P
FRFE ML >AHL> A

(7)) R 10105 R BRIV AT 0 4553 M R 38 X R %l 5 A A 0 s e B HE 7 Ry T 75 oK > 368 — 7l ke
IR > N 1587 > M B PR 2R > 1l X 28 5% K /K- 5 X SRRl %Ml B A A 145 i i 32 HE 3 by i St oK > B PR 38 >
S — 7l B R AK > BURE 74> i X 2655 & K> N B8R XL RS Lol A VR AL 52 it B HE e R 5 — 7l &
A>T 75 2Rk > R R S BUR I RE> M IX 2255 & AKX AR AL Lk A VE AL 52 ik B HE P M 28— =l &
JRE KT > 1 B R 28 > R 035> i X 2855 K SRR, HLLA BSEm3 h ik ),

4 ZR5iie

4.1 FELR

(1) EEFEAME Y FRFE RS 5 Lol A 1R B0 SV T 2B AR 3 B A VEAH A0 R > 57
A > BERS SR, 3G RE TR IS TP L > TR ML > BER > R AL

(2) S AME L 5 IR ML & b A AE AT B B bt > K> A G > HA T Jb st K5 A K E

http ; //www.ecologica.cn



12 JAE = 39 %

BRI B b A YRR AT B B A AR RO RUN, , S RRAE (2 3, S Ve A A BB a1 X2 A% R A% 1) 2 B30 1, %8
B R RN K R SRR LH AR mE & T DG A%, R A Al 2 (AU R, A A R AR
Z TVGIEES, R Y DR JEAE WA% — 17" v AR B 845 B DX (LA 5 AR A B it 15 4 B RS 4 24 (bt >
KEESTRE SHAWTT) , G AR A0 088 BERRAE R S S EAE B R B h > p EB > AU, Jbnt R ]
BRI ZEN  RMLE b A VEABOR G B LR RS A > HAb T, JU 5 5 R R B B A B A, &1
FEA3 A BB L RRAE B I, A VEAE B R R > ma BB >, 2007—2011 AFAb 3 R 52 3B S i AR A 80
20122013 4k AU aT K H 50 ZERAERUN , 2013 45 XU —H " A% SR w1 BR, JER s R g Je 1« A% — 5™
R BRI A X, H I PR 2 B0 AL R 1 ORISR T A AL A E A B eI, SR R T
b A VA5 A A7 AE B A0 2 (] SR DG

(3) 73 [A] iR ZE ARG FpAE ML 5 LA Ll A VEAE AT B A AL G 8OR, | T 23 [B) i Je A B X 32 B8 ML 5 AL Ll
GAEAA AP LA ROCR s PP 2 X S B DU S ARt i & R B B e s e, S UBARST , H 5
Wi 528 35 HE 7 A AL > SR BV >R MLS PR ; 28 5% & JR AKX U2 Ll S AEHE 0 & J A B e ml 2, 5
FUHARST |, ELR2 i B HE e AR LS FEFE > LA > FIAE D ; T 37 >R R AR 58 A4S Ll B 1EAE R &
JEEA B IE W (AXTR AL Ll A VEAL I & R TC B 35 5, L2 w5k B HE T A A > R > 32 5805 A
FPFEASTFRI FRIEME T A AEAE R B 3 A AE Rl 20 WA 5 AR ML Bk A VEAE R SR AR A B
H 52 me 5 B HE Y AL > FRFEY 5 55— 7k & oK F DU 28 Ll G VR A Y A J B i 3 1 1E ) 52, 5 T
FAAE , ELRZ A it B2 HE T S R AILS IR > 5 78 > (8 5 BUR S xd FR5E0 8T R BLLbS 1 & R B A
b 2 B TE T S0 X ARl G AR Y A R SN 2 LS e i B HE Y SR R A >R AL > (R4

(4) #5520 PR 2% R b A VE A 52 i B2 HE T 5 3RS 55—l & K> N 1 B84 > b 31 [
FSHLIX 255 K SRR s X IR B b A VE A 052 M5t B HE T SR 7 7 oK > BB R 3R S5 — 7k & 7K > I
JF S > 1L X 28 5% S JEIK - > N A SR 4 Ml 5 VR A 52 i 5 B2 R P S 28— 77l & R /K P> T 775 5K >
PR ZR > BUR 37> L IX 28 5% 2 R AR 5 REARAIL Ll G VR A 52 Wi 5 32 1 A 25— 7 M i Je 7K > b B PR 3R > B
NS> ML X 285 R K- B E 2 4k m]
4.2 e

(1) Bl v AEshba . RIS SRR A PR R AL FAE” F2007 e 5 RAL” SR X st s AR R Ll
GAEA AT 328 1 S S istln 24 FR EL A AR N SCFEAS & T AH I R 2 i G R4 16 238t T H A 2 B 1 654
IR R R AR 22 5% FIE S 3008 TA 7 AL, L8 S5k pUE TR 2, (A THdE R R, b H
figiz F 5 v B U 200 & |, 75 2L U R AR AR R &l A EAE IT R i 26 m s 28 A 1EAE, R
FHBOLACT A AR R A VR T HL R M 53 HT

(2) MR R EA s 38 . R PR A Hr il 40 T B N 3 DU 2k )b A MR AR p J0 42, B = 3
8% HAE% B4 R GRS N 2R R — TIPSR 2 A Ta WG I AR SR A28 52 1) 5 PS4 T
FE /N R I G VR R R ) 42 R AT AR 4678 5 6P b 5 ) R AR GIS AIARAL R IR ) e I X 25 5%
HERY SR HL LA SRR Tl 5 IR 5 Z Bl 2 55 44, X6 HEs i R 25 10 20 B T B 2 % 18 ml 3 24 1
JIR 55l 5 i R 1) L

(3) B B AR B & AT LA ML IX 2855 & /K 5 ok TR 85—l & B KF- |
LSRRIV PNE =S T3 I /NG B vi Wi/ V8 0 1= Al P 3 W (T e o = I 1 ER (D76 i b = WY RSB = Y a4
X (RIS - AN T B/ N0 R = S 1) R | e (B S WTTTIE= 0 VA NI K 52 o S | 7 =
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