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Analysis of Food Industry Cluster and Value-chain Network
in the Northern Area of the Korean Peninsula
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ABSTRACT : Climate changes from global warming and reduction in agricultural land result in volatility of prices of agricultural
products, causing a imbalance of food market in Korea. It is necessary to develop a transnational food industry cooperation system
among Korea, China and Russia that directly or indirectly affect food industry in terms of the whole industrial network. This study
analyzes the value chain and linkage in the agriculture, forestry and fisheries industries in three nations. The unit structure and the
industrial patterns of three nations were derived using the World Input-output Table (WIOT) from 2004 to 2014 every five years.
This paper is expected to contribute to develop food security cooperation in the northern part of the Korean peninsula and to
promote the mutual growth of food industry through industry linkage and cooperation.
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i

No. | classification in this study Description Sector number in WIOT
1 Agriculture Crop and animal production, hunting and related service activities 1

2 Fishery industry Fishing and aquaculture 3

3 Forestry Forestry and logging 2

4 Food industry Manufacture of food products, beverages and tobacco products 5

5 Whoesale All whoesale industry 29

6 Retail All retail industry 30

7 Mining and Manufacturing Mining and All manufacturing 4, 6~28

8 Service All service industry 31~56
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A TFERYES ST 53] B dFdAE & 2 FA, Y, e Fabdel @ o] A4kEE, =01
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Table 3. International unit structure matrix of Korea

Year KOREA CHINA RUSSIA ROW Row sum

2004 1.2373 100% 0.0188 100% | 0.0009 100% | 0.1627 100% | 1.4197 | 100%

KOREA 2009 1.4102 114% 0.0272 145% | 0.0023 255% | 0.1983 122% | 1.6380 | 115%

2014 1.4281 115% | 0.0336 179% | 0.0031 346% | 0.2030 125% | 1.6677 | 117%

2004 0.0003 100% | 0.0241 100% | 0.0000 100% | 0.0024 100% | 0.0268 | 100%

CHINA 2009 0.0003 112% | 0.0481 200% | 0.0001 158% | 0.0032 131% | 0.0517 | 192%

2014 0.0004 143% 0.0700 | 290% | 0.0001 212% | 0.0043 176% | 0.0747 | 278%

2004 0.0000 100% 0.0000 100% | 0.0014 100% | 0.0001 100% | 0.0015 | 100%

Food RUSSIA 2009 0.0000 128% 0.0000 | 388% | 0.0033 239% | 0.0002 166% | 0.0035 | 232%

i 1)
industry 2014 0.0000 | 343% | 0.0001 | 1057% | 0.0043 | 316% | 0.0004 | 305% | 0.0048 | 317%

2004 0.0006 100% | 0.0014 100% | 0.0008 100% | 0.1692 100% | 0.1719 | 100%

ROW 2009 0.0008 148% | 0.0027 194% | 0.0014 177% | 0.2166 128% | 0.2215 | 129%

2014 0.0013 226% 0.0046 335% | 0.0019 | 234% | 0.2295 136% | 0.2372 | 138%

2004 1.2381 100% 0.0443 100% | 0.0031 100% | 0.3345 100%
2009 1.4113 114% 0.0780 176% | 0.0070 | 227% | 0.4183 125%
2014 1.4298 115% 0.1082 | 244% | 0.0094 | 302% | 0.4371 131%

Column
sum

2004 0.6016 100% | 0.0100 100% | 0.0006 100% | 0.0921 100% | 0.7044 | 100%

KOREA 2009 0.8524 142% | 0.0190 190% | 0.0018 | 286% | 0.1290 140% | 1.0023 | 142%

2014 0.8389 139% 0.0229 | 228% | 0.0019 | 298% | 0.1272 138% | 0.9909 | 141%

2004 0.0002 100% 0.0150 100% | 0.0000 100% | 0.0016 100% | 0.0168 | 100%

CHINA 2009 0.0002 125% 0.0360 | 240% | 0.0001 172% | 0.0024 149% | 0.0387 | 230%

2014 0.0003 151% | 0.0498 | 332% | 0.0001 215% | 0.0030 190% | 0.0532 | 316%

2004 0.0000 100% | 0.0000 | 100% | 0.0010 100% | 0.0001 100% | 0.0011 | 100%

Agriculture | RUSSIA 2009 0.0000 139% | 0.0000 | 420% | 0.0026 | 263% | 0.0002 181% | 0.0028 | 255%

2014 0.0000 | 319% 0.0000 | 981% | 0.0029 | 291% | 0.0003 271% | 0.0032 | 292%

2004 0.0004 100% 0.0009 100% | 0.0006 100% | 0.1040 100% | 0.1059 | 100%

ROW 2009 0.0006 157% 0.0020 | 213% | 0.0011 188% | 0.1514 146% | 0.1550 | 146%

2014 0.0009 | 230% | 0.0033 | 354% | 0.0013 | 236% | 0.1553 149% | 0.1608 | 152%

2004 0.6022 100% | 0.0260 100% | 0.0022 100% | 0.1978 100%
2009 0.8533 142% | 0.0570 | 219% | 0.0055 | 249% | 0.2830 143%
2014 0.8401 140% | 0.0760 | 293% | 0.0062 | 278% | 0.2858 145%

Column
sum

2004 0.5452 100% 0.0086 100% | 0.0007 100% | 0.0847 100% | 0.6392 | 100%

KOREA 2009 0.7333 134% 0.0169 197% | 0.0023 317% | 0.1329 157% | 0.8853 | 139%

2014 0.7147 131% | 0.0230 | 267% | 0.0029 | 408% | 0.1361 161% | 0.8766 | 137%

2004 0.0002 100% | 0.0143 100% | 0.0000 100% | 0.0017 100% | 0.0162 | 100%

CHINA 2009 0.0003 131% | 0.0352 | 246% | 0.0001 180% | 0.0026 154% | 0.0381 | 235%

2014 0.0003 168% 0.0538 376% | 0.0001 237% | 0.0035 211% | 0.0577 | 356%

2004 0.0000 100% 0.0000 100% | 0.0011 100% | 0.0001 100% | 0.0012 | 100%

Fishe RUSSIA | 2009 0.0000 | 158% | 0.0000 | 476% | 0.0032 | 300% | 0.0002 | 204% | 0.0035 | 291%
Ty

2014 0.0000 | 430% | 0.0001 | 1325% | 0.0041 386% | 0.0004 | 353% | 0.0046 | 386%

2004 0.0004 100% | 0.0009 100% | 0.0006 100% | 0.0952 100% | 0.0972 | 100%

ROW 2009 0.0007 183% | 0.0023 | 248% | 0.0013 | 220% | 0.1585 166% | 0.1628 | 168%

2014 0.0011 276% 0.0040 | 433% | 0.0016 | 281% | 0.1700 179% | 0.1768 | 182%

2004 0.5458 100% 0.0238 100% | 0.0024 100% | 0.1817 100%
2009 0.7343 135% 0.0545 229% | 0.0068 283% | 0.2941 162%
2014 0.7161 131% 0.0808 339% | 0.0088 365% | 0.3100 171%

Column
sum
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Table 4. International unit structure matrix of China

Year KOREA CHINA RUSSIA ROW Column sum

2004 0.0074 100% 0.0002 100% 0.0000 100% 0.0020 100% | 0.0096 | 100%
KOREA 2009 0.0050 68% 0.0002 90% 0.0000 163% 0.0014 70% 0.0067 69%
2014 0.0042 57% 0.0002 105% 0.0000 85% 0.0011 58% 0.0056 58%
2004 0.0074 100% 1.3657 100% 0.0013 100% 0.0947 100% 1.4692 | 100%
CHINA 2009 0.0046 62% 1.6124 118% 0.0010 75% 0.0738 78% 1.6917 | 115%
2014 0.0038 51% 1.7219 126% 0.0008 64% 0.0673 71% 1.7938 | 122%
2004 0.0000 100% 0.0000 100% 0.0015 100% 0.0002 100% | 0.0017 | 100%
RUSSIA | 2009 0.0000 48% 0.0000 145% 0.0014 91% 0.0001 62% 0.0015 88%
2014 0.0000 88% 0.0000 274% 0.0012 83% 0.0001 73% 0.0014 82%
2004 0.0004 100% 0.0009 100% 0.0006 100% 0.1035 100% | 0.1053 | 100%
ROW 2009 0.0003 82% 0.0010 111% 0.0005 97% 0.0808 78% 0.0827 78%
2014 0.0004 107% 0.0015 163% 0.0006 108% 0.0742 72% 0.0767 73%
2004 0.0152 100% 1.3669 100% 0.0034 100% 0.2003 100%
2009 0.0099 66% 1.6136 118% 0.0029 87% 0.1560 78%
2014 0.0084 55% 1.7236 126% 0.0027 80% 0.1427 71%
2004 0.0075 100% 0.0002 100% 0.0000 100% 0.0020 100% | 0.0097 | 100%
KOREA 2009 0.0052 69% 0.0002 90% 0.0000 165% 0.0014 71% 0.0068 70%
2014 0.0043 58% 0.0002 108% 0.0000 87% 0.0012 60% 0.0058 60%
2004 0.0075 100% 0.8190 100% 0.0010 100% 0.0694 100% | 0.8969 | 100%
CHINA 2009 0.0047 63% 0.8917 109% 0.0008 74% 0.0483 70% 0.9455 | 105%
2014 0.0040 53% 0.9553 117% 0.0007 66% 0.0447 64% 1.0046 | 112%
2004 0.0000 100% 0.0000 100% 0.0012 100% 0.0001 100% | 0.0014 | 100%
Agriculture | RUSSIA | 2009 0.0000 46% 0.0000 141% 0.0011 89% 0.0001 61% 0.0012 86%
2014 0.0000 88% 0.0000 274% 0.0010 83% 0.0001 73% 0.0011 82%
2004 0.0003 100% 0.0008 100% 0.0005 100% 0.0793 100% | 0.0808 | 100%
ROW 2009 0.0002 76% 0.0008 102% 0.0004 90% 0.0561 71% 0.0576 71%
2014 0.0003 101% 0.0012 157% 0.0005 103% 0.0531 67% 0.0550 68%
2004 0.0153 100% 0.8200 100% 0.0028 100% 0.1508 100%
2009 0.0101 66% 0.8927 109% 0.0023 84% 0.1059 70%
2014 0.0086 56% 0.9567 117% 0.0022 80% 0.0990 66%
2004 0.0059 100% 0.0002 100% 0.0000 100% 0.0016 100% | 0.0077 | 100%
KOREA 2009 0.0036 60% 0.0001 79% 0.0000 145% 0.0010 62% 0.0047 61%
2014 0.0027 45% 0.0002 83% 0.0000 67% 0.0007 46% 0.0035 46%
2004 0.0059 100% 0.8732 100% 0.0011 100% 0.0625 100% | 0.9427 | 100%
CHINA 2009 0.0032 55% 0.9836 113% 0.0007 62% 0.0436 70% 1.0312 | 109%
2014 0.0024 41% 1.0156 116% 0.0005 48% 0.0367 59% 1.0552 | 112%
2004 0.0000 100% 0.0000 100% 0.0012 100% 0.0001 100% | 0.0014 | 100%
Fishery RUSSIA | 2009 0.0000 40% 0.0000 122% 0.0009 76% 0.0001 53% 0.0010 74%
2014 0.0000 67% 0.0000 206% 0.0008 62% 0.0001 55% 0.0008 62%
2004 0.0003 100% 0.0007 100% 0.0004 100% 0.0719 100% | 0.0733 | 100%
ROW 2009 0.0002 72% 0.0007 98% 0.0004 84% 0.0505 70% 0.0517 1%
2014 0.0002 84% 0.0009 131% 0.0004 84% 0.0427 59% 0.0442 60%
2004 0.0121 100% 0.8740 100% 0.0028 100% 0.1361 100%
2009 0.0070 58% 0.9844 113% 0.0020 72% 0.0952 70%
2014 0.0053 44% 1.0166 116% 0.0017 60% 0.0802 59%

Food
industry

Row

sum

Row
sum

Row

sum
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Table 5. International unit structure matrix of Russia
Year KOREA CHINA RUSSIA ROW Column sum
2004 0.0027 100% 0.0001 100% 0.0000 100% 0.0007 100% 0.0035 100%
KOREA 2009 0.0021 78% 0.0001 100% 0.0000 181% 0.0006 79% 0.0028 79%
2014 0.0040 149% 0.0002 279% 0.0000 227% 0.0011 155% 0.0054 153%
2004 0.0001 100% 0.0050 100% 0.0000 100% 0.0005 100% 0.0056 100%
CHINA 2009 0.0001 106% 0.0098 197% 0.0000 147% 0.0007 124% 0.0105 189%
2014 0.0001 213% 0.0216 435% 0.0000 308% 0.0014 261% 0.0231 415%
Food 2004 0.0024 100% 0.0027 100% 1.1157 100% 0.1000 100% 1.2209 100%
ind(l)l(;t RUSSIA 2009 0.0017 70% 0.0049 180% 1.1710 105% 0.0812 81% 1.2588 103%
y 2014 0.0033 134% 0.0085 310% 1.2223 110% 0.0956 96% 1.3296 109%
2004 0.0004 100% 0.0009 100% 0.0005 100% 0.1150 100% 0.1167 100%
ROW 2009 0.0003 91% 0.0011 121% 0.0005 108% 0.0907 79% 0.0926 79%
2014 0.0006 176% 0.0023 258% 0.0009 183% 0.1131 98% 0.1169 100%
Row 2004 0.0056 100% 0.0087 100% 1.1163 100% 0.2162 100%
SL(l)nl 2009 0.0042 75% 0.0159 183% 1.1716 105% 0.1731 80%
2014 0.0081 145% 0.0326 376% 1.2233 110% 0.2112 98%
2004 0.0034 100% 0.0001 100% 0.0000 100% 0.0009 100% 0.0044 100%
KOREA 2009 0.0026 77% 0.0001 96% 0.0000 172% 0.0007 76% 0.0034 77%
2014 0.0054 162% 0.0003 300% 0.0000 245% 0.0015 167% 0.0073 167%
2004 0.0001 100% 0.0044 100% 0.0000 100% 0.0005 100% 0.0050 100%
CHINA 2009 0.0001 124% 0.0114 257% 0.0000 167% 0.0007 150% 0.0123 245%
2014 0.0001 248% 0.0233 523% 0.0000 354% 0.0015 306% 0.0250 498%
2004 0.0032 100% 0.0025 100% 0.7222 100% 0.0664 100% 0.7943 100%
Agriculture | RUSSIA 2009 0.0022 70% 0.0068 273% 0.7460 103% 0.0715 108% 0.8265 104%
2014 0.0046 145% 0.0093 373% 0.8087 112% 0.0990 149% 0.9216 116%
2004 0.0003 100% 0.0007 100% 0.0004 100% 0.0753 100% 0.0767 100%
ROW 2009 0.0003 105% 0.0010 143% 0.0005 122% 0.0736 98% 0.0754 98%
2014 0.0007 238% 0.0024 359% 0.0010 238% 0.1104 147% 0.1145 149%
Ro 2004 0.0069 100% 0.0077 100% 0.7226 100% 0.1431 100%
sur\:l, 2009 0.0052 75% 0.0193 250% 0.7465 103% 0.1465 102%
2014 0.0109 158% 0.0353 457% 0.8098 112% 0.2124 148%
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Table 6. Forward Effect and Backward Effect of Korean food industry by year

Forward Effect Backward Effect
2004 2009 2014 2004 2009 2014
Agriculture 0.4205 [ 100% | 0.3741 | 89% | 0.3628 | 86% | 0.1495 | 100% | 0.1724 | 115% | 0.1635 | 109%
Fishery industry 0.0329 | 100% | 0.0466 | 142% | 0.0331 | 101% | 0.0115 | 100% | 0.0211 | 183% | 0.0146 | 127%
K | Forestry 0.0049 | 100% | 0.0105 | 214% | 0.0095 | 193% | 0.0017 | 100% | 0.0048 | 277% | 0.0042 | 245%
0 Food industry 0.2591 | 100% | 0.3131 | 121% | 0.3262 | 126% | 0.9850 | 100% | 1.0645 | 108% | 1.0859 | 110%
Whoesale 0.0367 | 100% | 0.0561 | 153% | 0.0545 | 149% | 0.0145 | 100% | 0.0236 | 162% | 0.0218 | 150%
R [ Retail 0.0529 | 100% | 0.0739 | 140% | 0.0707 | 133% | 0.0232 | 100% | 0.0328 | 141% | 0.0305 | 131%
Mining_and Manufacturing 0.2329 | 100% | 0.3202 | 138% | 0.3588 | 154% | 0.1584 | 100% | 0.2310 | 146% | 0.2591 | 164%
Service 0.1982 | 100% | 0.2169 | 109% | 0.2142 | 108% | 0.0758 | 100% | 0.0878 | 116% | 0.0880 | 116%
Agriculture 0.0123 [ 100% | 0.0115 | 93% | 0.0100 | 81% | 0.0051 | 100% | 0.0045 | 88% | 0.0040 | 77%
Fishery industry 0.0003 | 100% | 0.0005 | 168% | 0.0005 | 163% | 0.0001 | 100% | 0.0002 | 167% | 0.0002 | 160%
C | Forestry 0.0002 | 100% | 0.0003 | 161% | 0.0004 | 221% | 0.0001 | 100% | 0.0002 | 283% | 0.0002 | 388%
H Food industry 0.0045 | 100% | 0.0106 | 232% | 0.0118 | 261% | 0.0032 | 100% | 0.0080 | 249% | 0.0091 | 285%
Whoesale 0.0011 | 100% | 0.0023 | 208% | 0.0039 | 353% | 0.0004 | 100% | 0.0009 | 206% | 0.0016 | 350%
N [ Retail 0.0002 | 100% | 0.0005 |205% | 0.0008 | 354% | 0.0001 | 100% | 0.0002 | 203% | 0.0003 | 350%
Mining and Manufacturing 0.0210 | 100% | 0.0436 | 208% | 0.0681 | 325% | 0.0155 | 100% | 0.0334 | 215% | 0.0533 | 343%
Service 0.0046 | 100% | 0.0089 | 192% | 0.0127 | 273% | 0.0022 | 100% | 0.0042 | 188% | 0.0060 | 268%
Agriculture 0.0002 | 100% | 0.0003 | 125% | 0.0015 | 717% | 0.0001 | 100% | 0.0001 | 128% | 0.0008 | 818%
Fishery industry 0.0000 | 0% | 0.0000 | 0% | 0.0000 | 0% | 0.0000 | 0% | 0.0000 | 0% | 0.0000 | 0%
R | Forestry 0.0000 | 0% | 0.0000 | 0% | 0.0000 | 0% | 0.0000 | 0% | 0.0000 | 0% | 0.0000 | 0%
U Food industry 0.0000 | 100% | 0.0001 | 181% | 0.0001 | 305% | 0.0000 | 100% | 0.0000 | 180% | 0.0001 | 317%
Whoesale 0.0003 | 100% | 0.0009 |268% | 0.0009 | 279% | 0.0001 | 100% | 0.0004 | 287% | 0.0004 | 304%
S Retail 0.0001 | 100% | 0.0002 | 244% | 0.0003 | 310% | 0.0000 | 100% | 0.0001 | 263% | 0.0001 | 356%
Mining_and Manufacturing 0.0018 | 100% | 0.0041 |224% | 0.0050 | 271% | 0.0010 | 100% | 0.0024 | 231% | 0.0029 | 279%
Service 0.0006 | 100% | 0.0014 | 249% | 0.0015 | 266% | 0.0002 | 100% | 0.0006 | 254% | 0.0006 | 282%
Agriculture 0.0794 | 100% | 0.0889 | 112% | 0.0866 | 109% | 0.0344 | 100% | 0.0389 | 113% | 0.0368 | 107%
Fishery industry 0.0009 | 100% | 0.0011 | 122% | 0.0010 | 113% | 0.0003 | 100% | 0.0004 | 113% | 0.0003 | 100%
R | Forestry 0.0045 | 100% | 0.0046 | 102% | 0.0041 | 90% | 0.0015 | 100% | 0.0016 | 105% | 0.0015 | 96%
0 Food industry 0.0331 | 100% | 0.0394 | 119% | 0.0404 | 122% | 0.0230 | 100% | 0.0280 | 122% | 0.0296 | 129%
Whoesale 0.0144 | 100% | 0.0176 | 122% | 0.0187 | 130% | 0.0055 | 100% | 0.0064 | 117% | 0.0071 | 130%
W [ Retail 0.0066 | 100% | 0.0077 | 118% | 0.0076 | 116% | 0.0022 | 100% | 0.0027 | 120% | 0.0026 | 119%
Mining_and Manufacturing 0.1347 1 100% | 0.1858 | 138% | 0.2021 | 150% | 0.0819 | 100% | 0.1158 | 141% | 0.1297 | 158%
Service 0.0610 | 100% | 0.0732 | 120% | 0.0767 | 126% | 0.0230 | 100% | 0.0278 | 121% | 0.0295 | 128%
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Table 7. Forward Effect and Backward Effect of Chinese food industry by year

Forward Effect

Backward Effect

2004 2009 2014 2004 2009 2014

Agriculture 0.0001 | 100% | 0.0000 | 77% | 0.0001 | 80% | 0.0000 | 100% | 0.0000 | 99% | 0.0000 | 101%
Fishery industry 0.0000 | 100% | 0.0000 | 83% | 0.0000 | 61% | 0.0000 | 100% | 0.0000 | 107% | 0.0000 | 78%
K | Forestry 0.0000 | 100% | 0.0000 | 90% | 0.0000 | 57% | 0.0000 | 100% | 0.0000 | 116% | 0.0000 | 73%
o Food industry 0.0001 | 100% | 0.0001 | 102% | 0.0001 | 107% | 0.0001 | 100% | 0.0001 | 106% | 0.0001 | 112%
Whoesale 0.0003 | 100% | 0.0002 | 70% | 0.0002 | 74% | 0.0001 | 100% | 0.0001 | 75% | 0.0001 75%
R [ Retail 0.0004 | 100% | 0.0002 | 65% | 0.0002 | 68% | 0.0002 | 100% | 0.0001 | 66% | 0.0001 | 67%
Mining and Manufacturing 0.0125 | 100% | 0.0082 | 65% | 0.0067 | 54% | 0.0085 | 100% | 0.0059 | 69% | 0.0049 | 57%
Service 0.0018 | 100% | 0.0012 | 65% | 0.0010 | 57% | 0.0007 | 100% | 0.0005 | 69% | 0.0004 | 61%
Agriculture 0.4781 | 100% | 0.5134 | 107% | 0.4972 | 104% | 0.1999 | 100% | 0.2035 | 102% | 0.1976 | 99%
Fishery industry 0.0557 | 100% | 0.0546 | 98% | 0.0485 | 87% | 0.0237 | 100% | 0.0230 | 97% | 0.0202 | 85%
C Forestry 0.0063 | 100% | 0.0049 | 78% | 0.0031 | 49% | 0.0021 | 100% | 0.0029 | 136% | 0.0019 | 87%
H Food industry 0.1999 | 100% | 0.3347 | 167% | 0.4210 | 211% | 0.8459 | 100% | 1.0088 | 119% | 1.0950 | 129%
Whoesale 0.0540 | 100% | 0.0725 | 134% | 0.1010 | 187% | 0.0217 | 100% | 0.0289 | 133% | 0.0403 | 185%
N [ Retail 0.0112 | 100% | 0.0150 | 134% | 0.0209 | 187% | 0.0045 | 100% | 0.0060 | 133% | 0.0083 | 185%
Mining and Manufacturing 0.3873 | 100% | 0.4271 | 110% | 0.4243 | 110% | 0.2867 | 100% | 0.3276 | 114% | 0.3318 | 116%
Service 0.1745 | 100% | 0.1915 | 110% | 0.2076 | 119% | 0.0847 | 100% | 0.0910 | 107% | 0.0987 | 117%
Agriculture 0.0001 | 100% | 0.0001 | 60% | 0.0001 | 49% | 0.0001 | 100% | 0.0000 | 61% | 0.0000 | 56%

Fishery industry™> - - - - - - - - - - - -

R | Forestry™ - - - - - - - - - - - -
U | Food industry 0.0000 | 100% | 0.0000 | 97% | 0.0000 | 116% | 0.0000 | 100% | 0.0000 | 97% | 0.0000 | 120%
S Whoesale 0.0004 | 100% | 0.0004 | 100% | 0.0003 | 95% | 0.0001 | 100% | 0.0001 | 107% | 0.0001 | 104%
Retail 0.0001 | 100% | 0.0001 | 99% | 0.0001 | 83% | 0.0000 | 100% | 0.0000 | 107% | 0.0000 | 95%
Mining and Manufacturing 0.0022 | 100% | 0.0018 | 82% | 0.0016 | 75% | 0.0012 | 100% | 0.0010 | 85% | 0.0009 | 77%
Service 0.0006 | 100% | 0.0006 | 100% | 0.0006 | 96% | 0.0002 | 100% | 0.0002 | 102% | 0.0002 | 102%
Agriculture 0.0343 [ 100% | 0.0309 | 90% | 0.0303 | 88% | 0.0148 | 100% | 0.0135 | 91% | 0.0129 | 87%
Fishery industry 0.0003 | 100% | 0.0003 | 100% | 0.0004 | 116% | 0.0001 | 100% | 0.0001 | 93% | 0.0001 | 102%
R | Forestry 0.0014 | 100% | 0.0010 | 72% | 0.0010 | 72% | 0.0005 | 100% | 0.0004 | 75% | 0.0004 | 77%
o Food industry 0.0125 | 100% | 0.0117 | 94% | 0.0106 | 85% | 0.0087 | 100% | 0.0083 | 96% | 0.0077 | 89%
Whoesale 0.0082 | 100% | 0.0061 | 74% | 0.0057 | 69% | 0.0031 | 100% | 0.0022 | 71% | 0.0022 | 69%
W ["Retail 0.0033 [ 100% | 0.0023 | 71% | 0.0020 | 60% | 0.0011 | 100% | 0.0008 | 72% | 0.0007 | 62%
Mining and Manufacturing 0.1040 | 100% | 0.0739 | 71% | 0.0663 | 64% | 0.0633 | 100% | 0.0460 | 73% | 0.0426 | 67%
Service 0.0363 | 100% | 0.0297 | 82% | 0.0265 | 73% | 0.0137 | 100% | 0.0113 | 82% | 0.0102 | 74%

Table 8. Forward Effect and Backward Effect of Russian food industry by year
Forward Effect Backward Effect
2004 2009 2014 2004 2009 2014

Agriculture 0.0000 | 100% | 0.0000 | 84% | 0.0001 [ 182% | 0.0000 | 100% | 0.0000 | 109% | 0.0000 | 231%
Fishery industry 0.0000 | 100% | 0.0002 |1245%| 0.0001 | 789% | 0.0000 | 100% | 0.0001 |1613% | 0.0000 | 998%
K Forestry 0.0000 | 100% | 0.0000 | 114% | 0.0000 | 155% | 0.0000 | 100% | 0.0000 | 147% | 0.0000 | 196%
0 Food industry 0.0001 | 100% | 0.0001 | 99% | 0.0001 | 124% | 0.0001 | 100% | 0.0001 | 102% | 0.0001 | 130%
Whoesale 0.0001 | 100% | 0.0001 | 84% | 0.0001 | 165% | 0.0000 | 100% | 0.0000 | 89% | 0.0001 | 167%
R Retail 0.0001 | 100% | 0.0001 | 78% | 0.0002 | 150% | 0.0001 | 100% | 0.0000 | 79% | 0.0001 | 148%
Mining _and Manufacturing 0.0046 | 100% | 0.0033 | 72% | 0.0066 | 144% | 0.0031 | 100% | 0.0024 | 76% | 0.0048 | 153%
Service 0.0007 | 100% | 0.0005 | 73% | 0.0009 | 131% | 0.0003 | 100% | 0.0002 | 77% | 0.0004 | 141%
Agriculture 0.0012 | 100% | 0.0009 | 77% | 0.0011 | 91% | 0.0005 | 100% | 0.0004 | 73% | 0.0004 | 87%
Fishery industry 0.0002 | 100% | 0.0016 | 673% | 0.0005 | 227% | 0.0001 | 100% | 0.0007 | 668% | 0.0002 | 222%
C Forestry 0.0000 | 100% | 0.0001 | 150% | 0.0001 | 322% | 0.0000 | 100% | 0.0000 | 264% | 0.0001 | 567%
H Fihosale 00005 1007 00008 1547 | 0:00T2 |47 |0:0001 T 1007 | 0:0002 1925 |0.0005 | 4a2¢
oesale . (] . (] . (] . (0] . (] . (0]
N [ Retail 0.0001 | 100% | 0.0001 | 181% | 0.0003 | 441% | 0.0000 | 100% | 0.0000 | 179% | 0.0001 | 437%
Mining and Manufacturing 0.0053 | 100% | 0.0099 | 186% | 0.0241 | 452% | 0.0039 | 100% | 0.0076 | 192% | 0.0188 | 478%
Service 0.0009 | 100% | 0.0017 | 185% | 0.0036 | 393% | 0.0004 | 100% | 0.0008 | 181% | 0.0017 | 385%
Agriculture 0.3260 | 100% | 0.2952 | 91% | 0.2478 | 76% | 0.1479 | 100% | 0.1368 | 93% | 0.1282 | 87%

Fishery industry - - - - - - - - - - - -

R Forestry - - - - - - - - - - - -
U Food industry 0.1941 | 100% | 0.2054 | 106% | 0.1930 | 99% | 0.8120 | 100% | 0.8166 | 101% | 0.8415 | 104%
Whoesale 0.1310 | 100% | 0.1310 | 100% | 0.1647 | 126% | 0.0495 | 100% | 0.0530 | 107% | 0.0679 | 137%
S Retail 0.0811 | 100% | 0.0938 | 116% | 0.1038 | 128% | 0.0230 | 100% | 0.0286 | 124% | 0.0339 | 147%
Mining_and Manufacturing 0.2392 | 100% | 0.2676 | 112% | 0.2910 | 122% | 0.1323 | 100% | 0.1530 | 116% | 0.1663 | 126%
Service 0.1448 | 100% | 0.1786 | 123% | 0.2229 | 154% | 0.0562 | 100% | 0.0708 | 126% | 0.0918 | 163%
Agriculture 0.0290 | 100% | 0.0208 | 72% | 0.0233 | 80% | 0.0126 | 100% | 0.0091 | 72% | 0.0099 | 79%
Fishery industry 0.0011 | 100% | 0.0094 | 874% | 0.0099 | 927% | 0.0004 | 100% | 0.0034 | 813% | 0.0034 | 819%
R Forestry 0.0007 | 100% | 0.0006 | 95% | 0.0007 | 104% | 0.0002 | 100% | 0.0002 | 98% | 0.0003 | 111%
0 Food industry 0.0434 | 100% | 0.0275 | 63% | 0.0268 | 62% | 0.0301 | 100% | 0.0195 | 65% | 0.0197 | 65%
Whoesale 0.0128 | 100% | 0.0104 | 82% | 0.0111 | 87% | 0.0049 | 100% | 0.0038 | 78% | 0.0042 | 87%
W Retail 0.0049 | 100% | 0.0036 | 74% | 0.0036 | 74% | 0.0017 | 100% | 0.0012 | 75% | 0.0013 | 76%
Mining and Manufacturing 0.0861 | 100% | 0.0703 | 82% | 0.1013 | 118% | 0.0523 | 100% | 0.0438 | 84% | 0.0650 | 124%
Service 0.0383 | 100% | 0.0303 | 79% | 0.0344 | 90% | 0.0145 | 100% | 0.0115 | 80% | 0.0133 | 92%
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Table 9. Inter-industry link and network density of food
industry

Nation Year Number of link Density

2004 257 0.243

OR 2009 298 0.282

2014 318 0.301

Average 291 0.275

2004 302 0.286

SR 2009 220 0.208

2014 231 0.219

Average 251 0.238

2004 283 0.268

U 2009 240 0.227

2014 269 0.255

Average 264 0.250
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