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Integrated regionalization of crop natural disaster insurance: a case study
on late rice in Hunan Province China
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Abstract: The integrated regionalization of crop natural disaster insurance is the comprehensive expression for the
spatial differentiation law of natural disaster risk and its insurance premium rates. It is an important approach to
crop natural disaster risk governance and the professionalization of crop insurance business management. Based on
the theories of regional natural disaster system and regional division and insurance actuarial techniques this paper

developed a logical framework of integrated regionalization of regional crop natural disaster insurance. In light of

this framework the paper carried out a case study in late rice-production region in Hunan Province China. An in-
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tegrated insurance regionalization plan was achieved through quantitative risk assessment premium rating and
multi-element regionalization approach in Hunan Province. The plan divided Hunan Province into 5 primary risk re—
gions ( south mountainous high—risk region the central hilly moderate—risk region the north lake-plain moderate—
risk region the southwest mountainous moderate-risk region the east plain and hilly low-risk region) and 15 sec—
ondary risk regions ( each region includes three types of premium-rate regions) . The research results could provide
effective technical support for crop natural disaster risk guard and crop insurance practice operation which could
help to improve the professional and scientific development level of the Chinese crop insurance.
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Elements involved in integrated regionalization of regional crop natural disaster insurance
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Table 1 Parameters and results of panel data regression model

t

353.691 51.57 6.86 0.00
4.814 2.22 2.16 0.03
-0.001 0.01 -0.20 0.84
-0.046 0.03 -1.57 0.12
0.142 0.06 2.31 0.02
4.844 7.95 0.61 0.54
-1.688 1.85 -0.91 0.36
0. 006 0.01 0.58 0.56
-0.058 0.08 -0.77 0.44
-1.202 0.56 -2.15 0.03
Adjusted - R? 0.74 F 28.17
3 o 1°C 72.21 kg/hm’;
1 2. 13 kg/hm*.
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Fig. 2 Yield loss risk of late rice in Hunan Province in different return periods /expected value
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Table 2 Amount of rice insurance payment and the loss rate calculated based on simulation results for Changde City

/ 1%
o 20 a 10 a Sa 20 a 10 a Sa

322 802 671 508 5.11 12.70 10. 64 8.06
35 142 108 73 2.74 11.22 8.50 5.80

1 040 2293 1 926 1521 4.56 10.06 8.45 6.67
105 285 228 173 3.41 9.26 7.44 5.62
213 619 494 368 2.91 8.48 6.77 5.04
514 1152 996 765 4.66 10. 44 9.03 6.93

1 066 2 407 2 039 1 606 4.38 9.89 8.38 6.60
176 647 485 328 6.53 23.96 17.97 12.16
1322 2758 2 440 1911 4.83 10.07 8.91 6.98
4 854 10 202 8592 6 953 4.57 9.61 8.09 6.55
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Fig. 3 Loss — cost ratio ( LCR) of late rice insurance in Hunan Province in different return periods/ expected value
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Fig. 4 K —mean clustering result for late rice yield reduction risk (left) and insurance LCR ( right)
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Fig. 5 Integrated regionalization of natural disaster insurance for late paddy rice in Hunan Province
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Table 3  Integrated regionalization result of natural disaster insurance for late rice in Hunan Province

LCR LCR
1% 1% 1%
4.1 4.9~13.6 >10.0 N N N
7.0~10.0 N N N N N
<7.0 N N N
3.5 5.9~23.0 >11.0 N N N N
8.0~11.0 N N N N
<8.0 N N N N N
3.2 4.2~23.0 >7.5 A A A A
6.0~7.5 N N N N N
<6.0 N N N N N
2.8 2.0~30.5 >5.5 . . .
4.0~5.5 N N N
>4.0 N N N N N
1.8 2.5~14.5 >5.0 ) h )
3.5~5.0 N N N N
<3.5 N N N N N
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