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Profit distribution of Northeast rice industry chain:
A case study of Heilongjiang Province

KOU Guangtao, LU Fengjun™ . LIU Qing, ZHANG Guozhi
(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract Aim at the problem of unreasonable profit distribution in Northeast rice industry chain, deep investigation of
rice industry chain in Heilongjiang Province is conducted. The cost, income and profit distribution pattern are analyzed
based on rice production, processing, sales of rice industry. The results showed that the percentage of the farmers,
processed enterprises and supermarkets are 47.2% ,4.9% and 47.9% .respectively; Shapley value is used to adjust
profit allocation plan based on the contribution of each factor in supply chain and the income distribution ratio of three
economic agents are 44.3% ,18.4% and 37.3% ,respectively. Further adjustment of the factors of the multilevel fuzzy
evaluation method resulted that: Farmers get 49.4% profit of the completely dairy chain; Processing enterprises get
16.2% ; And supermarkets get 24.4% . Finally, aiming at the aspects of the chain loose member relations, weak risk
control ability and low chain value-added space, reasonable policy recommendations are put forwarded to build a
reasonable income distribution mechanism, enhance insurance policy support policies, increase product innovation
investment and strengthen the brand value-added.
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Table 1 Average production cost of rice growers
i H A/ (J6/hm*) d7 AR B/ Yo
Item Cost Percentage of total cost
+ AL 9% Land contract cost 8 000 45.9
Akl Fertilizer 1520 8.7
A7y Pesticides 450 2.6
FhFF FP P Seeds and seedlings 1300 7.5
WL Irrigation 980 5.6
JH T Labor 2 050 11.8
ML B 2% Mechanical service charge 550 3.2
KA @7 1H Depreciation of greenhouse construction 1 200 6.9
AL B 4 [H Depreciation of machinery 1 350 7.8
MO A Total cost 17 400 100
F2 KEMIRERTHEHEAR
Table 2 Average cost of rice processing enterprises
e AR/ (J6/hm*) i ROAS e/ %
Ttem Cost Percentage of total cost
Jil T %% Processing cost 520 1.9
4% 2% Packing charge 890 3.2
2% Drying charge 555 2.0
i 2% Storage charge 128 0.5
i i (<C100 km) #% Transportation cost 195 0.7
H T Labor 172 0.6
L2 Material cost 67 0.3
JK HL 2% Water and electricity cost 285 1.1
I % %¢ 747 IH 9% Depreciation fee of fixed assets 135 0.5
Bt 2% Taxation 2 575 9.1
JK FE K W Rice procurement 22 500 80.1
BUA Total cost 27 072 100
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Table 3 Average cost of supermarket operation
HiH A/ (GE/hm?) R AR L/ 6
Ttem Cost Percentage of total cost
i85 il A< Transportation cost 882 2.9
AT Labor 492 1.6
Y 2% ] Site cost 325 1.1
‘5 £ %% i Publicity expenses 181 0.7
Bl #% Taxation 420 1.4
HAth Other 103 0.3
KK RIMHr Rice purchase price 27 759 92.0
MR AS Total cost 30 162 100
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Fig. 1

The cost and profit of the rice industry chain in Northeast China
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R 1 200 J6/hm® (HLAK 9% F 300 JT/hm®, Ff 5 Ff
Wi 200 J&/hm? , Hifth 2% J1] 300 J€/hm?® %5, FLi+4
BRAMY LA Ry 3 200 J6/hm” 5 Aix Ml 76 FiAE 3 B rhok
e — B 2 10 Y0 o A= 5 4 5 AR P A E I
R 2 250 J6/hm” , R IE A b 1 35 2 5 5 Fh A
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350 J6/hm” s @Mk B 45 5 5 2 8 B 5047 19 2o B b 1
T AN E AL S 70 oo/hm’, N T %% 60
JC/hm* Gl i bR JLIOTE AR 2 Aol B 25
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T B 58 N o R A T 3 AT
KA R+ T A i T Aol B9 o PR e, R
Y ks FnA B A AR 23 BRI . KOKRSR I # 5. 4 ot/ ke
B 6.5 g0/ kg, J3hb, BT 2 B BR KR R
HAE A 2 403 J6/hm® Fb, W 8 Ny i . N T.%
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2) b ok b 28 B RSB A AR, A
AR 1R 05 25 175 0 10 T 5 02 3 R BIF 8 Bl L DA S 4%
PR BGE T I B 2 B AR L R TR
FEHERR W & A VB R i &AM AR B w115 T LA
3 YK RE R R 5 KRS I Ak A AR B Y i 25
5 496 Jo/hm’ 5 KRN T Ak 58 G 7R B
Wezs R 5 355 J6/hm’ s MK RE A A A P 5 T A 1E
BF L 26 25 700 T A b i i T AR L G 9 T A 1R BE
WELHIR S ST i e A gs 2 AL ED R 6 784
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[vi) L 13, T LA A5 o T b R T 3R A5 A i 2% 43 A
2 034 fi14 128 Jt./hm’,
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BeAH BRI 255 — 107, 15 /8 T /K R R 35 76 7= b 4% 4%
R LA . S5 Ah s AKRE N T A Ml A A £ A3 IS K R
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Table 4 Profit of rice growers under different cooperation conditions

A S AR 3+ Al FAR & 4 kR TIT FiAE 3+ 0 Aol 48 T
el
Growers—+ processing Growers+ Growers—+ processing
Item Growers

enterprises supermarkets enterprises+ supermarkets
v(s) /TG 4 350 5 496 6 784 10 805
v(s/1)/JC 0 46 2 434 5 355
[v(s) —u(s/D]/T0 4 350 5 450 4350 5 450
[s] 1 2 2 3
w(|s]) 1/3 1/6 1/6 1/3
w([sD[v(s) —v(s/D]/TT 1 436 926 740 1798

Eo(ONTES s P ERRET  oG/D R THES s P RIS H5IGARIEE | 7 REB IS MR ; 0() —o(s/D ATERF SR
TP E AR { BERB AT s s DA TS s PRTR DL w([sD R T 3w s Do) —ols/D ATEAR A MRS

T2 5 G AER KA %A B I 4 5 T .

Note:v(s)is the profit of sub sets s. v(s/7) is the profit about sub sets of s to remove the participation of the cooperative group of

i. v(s) —wv(s/1) is the profit of i can be obtained under different cooperation conditions. |s| is the number of elements in the s.

w(|s]) is the weighting factor. w(|s|)[v(s) —wv(s/i)] is should be the profit distribution of i under different cooperation

conditions.
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Table 5 Risk assessment index system of northeast rice industry chain
L Weight EL Weight
— Y8t T YUE MR =R/IEW
A AN
First order Two level Fhil & ARl o] Three level T T Ak i
. . Processing . Processing
index index Grower ) Supermarket index Grower ) Supermarket
enlerprlse emerprlse
KKK ZE 0. 60 0.15 0.10
ERAN 0.52 0.14 0.13 g L 0.30 0.25 0. 20
HAth 2 1 0.10 0. 60 0.70
SRR 4% B 3h 0. 40 0.30 0. 40
External i 5 KU 0.22 0.55 0.65 it 3R - 0.30 0. 30 0. 20
risk T % 3 4 0. 30 0. 40 0. 40
BUR B ARk 0.25 0. 30 0.30
2@ N 55 0.26 0.31 0.22 SRR 0.25 0.40 0.40
B V% SR 0.50 0. 30 0.30
AN NS 0.45 0. 30 0.40
2= gl 0.32 0.48 0.39 EHA D E T 0.35 0. 30 0. 30
Atk 0. 20 0.40 0. 30
/‘ /T\ b -

P XU LG 0.35 0. 20 0.30
Internal HAE1E 0. 44 0.35 0.37 XA A 0. 20 0. 40 0.30
risk 7 25 43 i 0.45 0. 40 0. 40
15 B PRk 0. 30 0.35 0. 35
EPs8S 5 0. 20 0. 34 0.46 15 BAL 3B KL 0. 50 0.35 0.35
fEBHEAREZ 4 0. 20 0. 30 0.30
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FIH 22 90 25 6 ORI DA 32 AT LA SR 75 7K 8 Ff A
I A T R AR XUR: R N LR
R0+ Rs,]=[0.42,0.11,0. 16 ], P98 KUK 5 £ 53 51
KR, . R:..+R;.,]=1[0.12,0.15,0. 14, ] L 15 3|
P B b R G 22 T 3 A XU R A

rn=1—0—R, ) —R,)

i = 1,2, .n (2)
K EERT & A AR KCE 5L 5 AR 5
R, R30S R Z R 43 B 2 R 25 6 0F
Pk sRAF Pl B A AEAREE @ i 3R XU & B0
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Shapley {E ¥ 1 2 9 £ & BRI DEA 5 15 1 (19 43 e 1
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Table 6 Profit of each member under different distribution mode

Al

i H Tl & , iR
Processing
Item Grower ) Supermarket
enterprise
WA 4y B r 150 25 /o6 Existing allocation methods 5100 526 5179
A S BT 120 4 B E )/ % 47.2 4.9 47.9
Distribution ratio of existing allocation method
Shapley {8 ¥ Fr 3 W 25 /JC The Shapley value 4 900 2 034 4128
Shapley {1 i) 43 Fic L4l / 6 44.3 18.4 37.3
Distribution ratio of the Shapley value method
Z R L e PR L Al i /o 5635 1851 3921
The fuzzy comprehensive evaluation method
25 £ BRI VT O 2 06 43 L 0/ 6 19.4 16.2 34. 4

Distribution ratio of the fuzzy comprehensive evaluation method
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