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Analyzing characteristics and centralities of the Agricultural Products
Networks
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Abstract

The aim of this study was to analyze characteristics of and changes in the agricultural
products networks to establish and support plans in the logistics of agricultural production.
The origin-destination (OD) data from Korea Transport Database was used for this study.
Visualization of the characteristics and changes in product distribution was achieved through
chord diagrams, and network analysis was performed to analyze the regions that play central
roles in the supply chain of agricultural products. The results showed that there was a clear
distinction of the supply and demand zones, and the characteristics of agricultural product
distribution network differed from region to region. Seoul, Gyeonggi, Daegu, Gwangju and
Daejeon could be characterized as demand zones, while Incheon, Northern and Sourthern
Jeolla, and Northern Gyeongsang were characterized as supply zones. Network centrality
analysis showed Incheon and Chungcheong provinces to be central areas in the supply chain,
where Incheon was mainly connected with Gyeonggi and Chungcheong provinces, and
Daejeon was connected to relatively more regions. Additionally, in 2015, the overall number
of connection increased, and long-distance network became more active. Furthermore, the
central regions in the network were Chungcheong and Gyeonggi provinces in 2005 and 2010
respectively, and the capital area in 2015. Such results from the analysis of central areas and
changes in the agricultural product supply chain network may be utilized in establishing
management plans and facility placement in regards to changes in the agricultural product
distribution.
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Year 2005 2010 2015
No. of node 248 251 252
No. of edge | = oo ¢/ 56,653 62,005
(weight >0)

No. of edge | = o7, 38,497 41,319

(weight > 10)

Total 81,411,345 | 56,311,873 | 34,838,789
(ton/year)
Average 132368 | 89383 548,61
Std. devd | 17,35365 | 12,829.79 | 10,33567
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Table 2. Ranks of regions by connection centrality

Region based weighted degree based weighted in-degree based weighted out-degree
9 2005 2010 2015 2005 2010 2015 2005 2010 2015
BS BSJ 10
BS D 5 4 4 4
BS J 4 4
CN AS 10 6
CN ChA 1 8
CN ChA 2 4
CN DJ 9 9
DG B 7 4 7 10
D) DD 9 9
GG A 10 3
GG P 6 2 8 8 10 7 2
GJ B 10 7
ICN BP 10
ICN J 1 1 1 1 1 1 1 1 1
ICN S 8 5 3 2
JB GJ 8
JB GS 8 5 7 8 5 6
J) J) 6 5 6 9 5 5 6 7
JN HN 7 5
JN MP 9 10
SO DDM 9
SO GN 7 6
SO GS 10 9
SO SC 4 9 4 5 6 8
SO SP 3 2 3 2 3 2
SO YDP 8 7
US N 2 3 3 2 6 2 3 3

Busan Busanjin-gu: BS BSJ,

Seobuk-gu: CN ChA 1, Chungnam Cheonan-si Dongnam-gu: CN ChA 2, Chungnam Dangjin-gun: CN DJ,
B, Daejeon Daedeok-gu: DJ DD, Gyeonggi Asan-si Danwon-gu :
ICN BP, Incheon Jung-gu: ICN J, Incheon Seo-gu: ICN S, Jeonbuk Gimje-si: JB GJ, Jeonbuk

B, Incheon Bupyeong-gu :

GG A, Gyeonggi Pyeongtaek-si :

Busan Dong-gu: BS D, Busan Jung-gu: BS J, Chungnam Asan-sii CN AS, Chungnam Cheonan-si

Daegu Buk-gui: DG
GG P, Gwangju Buk-gu: GJ

Gunsan-si: JB GS, Jeju-do Jeju-siJ) JJ, Jeonnam Haenam-gun: JN HN, Jeonnam Mokpo-si : JN MP, Seoul Dongdaemoon-gu :

SO DDM,
Seoul Yeongdeungpo-gu: SO YDP, Ulsan Nam-gu: US N.
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Seoul Gangnam-gu: SO GN, Seoul Gangseo-gu: SO GS, Seoul Seocho-gu: SO SC,

Seoul Songpa-gu: SO SP,
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Fig. 6. Eigenvector centrality in agricultural product distribution network
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Fig. 7. Centrality of mediation in agricultural product distribution network
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