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Analysis of the B2C electronic commerce supply chain network based

on complex network theory
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Xi’an 710048, China; 2. College of Mechanical & Electrical Engineering, Shaanxi University of
Science & Technology, Xi’an 710021, China)

Abstract: The B2C electronic commerce supply chain is the network of supply and demand consis-
ting of supplier, the e-commerce platform and user. It is one enterprise operation mode to accom-
modate the change of market environment belonging to the category of open complex system. The
paper analyzes firstly the evolution mechanism of B2C electric commerce supply chain network. In
accordance with surveyed data of 2008—2013 e-commerce supply chain network, and as viewed
from the complex network angle, the paper analyzes the variation of network’s degree and degree
distribution and clustering coefficient and the varying laws of typical e-commerce clustering coeffi-
cient. At last, the network’s robustness from two aspects of random attack and intentional at-
tack is analyzed according to the investigation data of 2013. Analysis results show that B2C elec-
tronic commerce supply chain has scale-free, high clustering coefficient and strong robustness.
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Fig.1 The structure of traditional supply chain
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from 1999 to 2013
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Fig.3 Vertical e-commerce supply chain

network of certain goods
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Fig.4 Vertical e-commerce supply chain

network of specific user
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Fig.5 Vertical e-commerce supply chain network with multi-user, different categories and different categories of the supplier
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Tab.1 China B2C market share of segments
electricity providers from 2008 to 2013

XL T &4 T 08/ %

e 2008 2009 2010 2011 2012 2013
R 25.00 49.67 47.62 45.81 43.23 53.48
=h 9.43 13,33 16.19 12,87 13.77 15.40
INT B 3.14 1.67 1.59 2.46 3.92 4.37
QQ Ml 0.00 0.00 0.00 2,21 2,40 4,20
Nk 0.00 0.00 0.00 0.21 2.09 3.40
—5JE 0.03 0.15 1.29 1.13 0.94 2.15
it 0.86 0.67 1.27 0.99 1.21 2.39
T 5 5 v 9.43 7.33 4.76 2.50 2.19 2.31

e 0.00 0.06 0.48 0.60 1.13 2.00
B 10.43 6.20 3.59 1.48 1.55 1.93
HEYHE 5.00 3.33 2.86 0.62 0.40 0.28
T8 {1l Y 0.00 0.07 0.16 0.17 0.25 0.23
FETHE 0.00 0.00 0.05 0.09 0.11 0.15
BAEEFE®R  0.00 0.33 0.32 0.12 0.14 0.15
BEN 0.00 0.00 0.11 0.06 0.12 0.14
1 1 R 0.00 0.00 0.00 0.04 0,08 0,11
R K 0.00 0.00 0.08 0.08 0.09 0.11
sk 0.00 0.13 0.32 0.21 0.15 0.10
FAM 0.03 0.13 0.24 0.21 0.11 0.08
SR 4R 0.00 0,00 0.00 0.00 0.00 0.08
2\ 0.14 0.33 0.40 0.50 0.27 0.08
M 5,71 2.83 1.92 0.31 0.12 0.08
FHRBG .21 0.53 0.24 0.12 0.09 0.15
¥ 53R 0.57 0.47 0.32 0.25 0.06 0.02
RE 0.64 0.73 0.59 0.19 0.08 0.04
I PN 0.50 0.37 0.24 0.14 0.06 0.81
LIRS 0.43 0.40 0.32 0.12 0.08 0.08
AR 2.14 3.67 2.38 0.42 0.34 0.39
&5k 0.00 0.13 0.19 0.08 0.06 0.06
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Tab. 2 The division of electricity supplier market share from 2008 to 2013

FE Ay X [A] — X [a] — X 6] = [X [ g X [6] 7 X [a] 7
2008 (25%,1] (10%,25%] (6% ,10%] 2% .6%] (0.02%,2%] £0,0.02%]
2009 (25%,1] (10%,25%] (5%,10%] 2%.5%] (0.1%,2%] [0,0.1%]
2010 (25%,1] (10%,25%] (3%.,10%] (2% .3%] (0.1%,2%] [0,0.1%]
2011 (25%,1] (10%,25%] (2%,10%] 0.5%.,2%1 |€0.04%,0.5%]1| [0,0.04%]
2012 (25%,1] (10%,25%] (2%,10%] 0.5%.,2%1 |€0.05%,0.5%]| [0,0.05%]
2013 (25%,1] (10%,25%] (3%.,10%] (1%.3%] (0.02%,1%] £0,0.02%]
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Tab.3 The degree, node number and degree distribution from 2008 to 2013

4 %5 X /] — X [/l — XR= X [R] 4 X [R] 7L X [R5
B 25 000 10 430 9 430 3998 360 3
2008 5 5 1 1 2 4 11 5 441
EATE 0.000 18 0.000 18 0. 000 37 0.000 73 0.002 01 0.996 52
B 49 670 13 330 6 765 3276 447 4
2009 s 1 1 2 3 16 9 937
Ay AR 0.000 1 0.000 1 0. 000 2 0. 000 3 0. 001 61 0.997 69
B 47 620 16 190 4175 2 620 464 6
2010 s 1 1 2 2 17 15 779
Ay AR 0. 000 063 0. 000 063 0. 000 127 0. 000 316 0.001 076 0. 998 354
JEE 45 810 12 870 2 390 870 77 9
2011 s 1 1 3 5 18 20 722
Ay AR 0.000 048 0.000 048 0. 000 145 0. 000 386 0. 000 867 0. 995 06
B 432 300 13 770 2 650 1210 154 10
2012 A 1 1 4 4 19 23 571
EATE 0. 000 042 0. 000 042 0. 000 169 0.000 254  0.000 805 0. 998 686
B 53 480 15 400 3 990 2 156 165 11
2013 ¥ H 5 1 1 3 5 19 25 695
EATE 0. 000 039 0. 000 039 0.000 117 0.000 33 0. 000 816 0. 998 756
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Fig. 10 Degree distribution of China B2C supply

chain network from 2008 to 2013
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network from 2008 to 2013
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and nodes number with random delete
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Tab. 4 The results of deliberate attacks

25 B[] S 249 B AR B H 5 a4
T B 15 A Xmé6 XEs XE4 KE3  RE2  XEIl R
11 165 2 156 3990 15400 53 480
TR0 W 4% 25 695 19 5 3 1 1 14.671 51
EEMEXIE 1.2 B0 A 25 695 19 5 3 0 0 11.994 79
EZBMEEXIA] 3.4,5.6 & 50% 9 & 12 848 10 2 1 1 1 17.115 76
B M A X 70 % B3 & 7709 5 2 1 0 0 12.171 31
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