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Analysis of Farm Revenue Stabilization and Social Welfare
Effects of Crop Yield Insurance

Kang, Su-Jin - Chung, Won-Ho

Crop yield insurance program in Korea has rapidly grown not only in quantity but
in quality for 15 years since it was introduced in 2001. Despite growth of Crop
insurance, performance evaluation for crop yield insurance has not fully been eval-
uated at the farm, consumer and national level. The purpose of this study is to
conduct the performance evaluation for crop yield insurance through estimating the
effects of farm revenue stabilization and social welfare increase with three popular
insurance items: apple, pear and sweet persimmon. Based on the analysis of social
welfare effect, cost-benefit analysis of operating crop yield insurance was conducted at
the national level. We found that crop yield insurance stabilizes farm revenue based on
the estimated four risk indicators: Coefficient of Variation, Value at Risk, Certainty
Equivalence, and Risk Premium. The result of cost-benefit analysis shows that crop
yield insurance increases social net benefit by 44.1 billion won for the three items.
As a result, crop yield insurance program has contributed remarkably on social welfare
as well as farm management and its role will be more important in the future.
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Fig. 1. Parametric Method and Cumulative Distribution.
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Fig. 2. Structure of the Analysis of Society welfare Effect.
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Table 1. Estimation results of consumer price function
Consumer price
Apple Pear Sweet Persimmon
Constant term 12.7975™ 10.7940 17.7824""
Production amount of Apple -0.6980" -0.0618 -0.4513
Production amount of Pear -0.1278 -0.4373"
Production amount of Sweet Persimmon -0.7786"
The last year consumer price of Apple 0.2565
The last year consumer price of Pear -0.04241
The last year consumer price of Sweet 07068
Persimmon
Per cz(ilpri(tia:3 X(:hszpoolsgzlleo (;I)lcome 0.5982" 0.5932"
R-squared 0.7437 0.6004 0.8035
Notes : 1) A log-log model was used for estimation.
2) *** 1% statistically significant, ** 5% statistically significant, * 10% statistically significant
Table 2+ FHE 2744 AR £A17F ieA &7 Hs) 7HEdAAd e A7
Aoltt. HLAFH(OLS)= ARSI 42 o] &4k A3, da3Add, Felas o5
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Table 2. Hypothesis test results for OLS model

Apple Pear Sweet Persimmon
B-P 0.37(0.5445) 0.20(0.6543) 3.00(0.0830)
D-W 2.1131(0.6996) 2.5887(0.2368) 1.9257(0.7749)
Mean VIF 221 1.58 1.08
Ramsey 1.02(0.4211) 0.33(0.8054) 1.18(0.3674)

Notes : 1) A log-log model was used for estimation.

2) Numbers in parenthesis are p-values.
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Fig. 3. Consumer welfare increase due to production rise and price drop of apple.
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Table 3. Effect of crop yield insurance on farm revenue stabilization
(Based on average farm households; period: 2006-2012)

Subscription Cv VaR (million won) CE RP
Crop it % (thousand | (thousand

status (*0) 95% 99% won) won)
Non-subscriber 41.3 153 216 46,568 2,273

Apple
Subscriber 343 68 96 49,138 1,609
Non-subscriber 33.7 577 816 34,339 1,715

Pear
Subscriber 31.6 41 58 37,969 721
Non-subscriber 29.2 45 64 30,701 938

Sweet Persimmon

Subscriber 26.9 30 55 31,441 571

Notes : 1) CV (Coefficient of Variation), VaR (Value at Risk), CE (Certainty Equivalence), RP (Risk Premium)
2) The more stable the farm revenue is, the lower the CV, VaR and RP are and the higher CE is.
3) The CE is an estimated figure by assuming that y (risk aversion index)=0.5.
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Table 4. Effect of crop vield insurance on producer welfare increase in 2015

. Insurance . Producer welfare
Expected production .. Premium rate .
Crop amount? (ton) subscription rate (%) Increase
(%) (million won)
Apple 333,728 75.3 0.96 1,248
Pear 254,752 87.3 2.44 3,605
Sweet Persimmon 62,290 35.5 0.13 17
Total 4,870

Notes : 1) Producer welfare analysis is conducted under the assumption that compensation rate is 80% and
the degree of producer’s risk evasion () is 0.5.
2) Expected crop production is found by calculating the Olympic average of actual crop production
amount in the period from 2010 to 2014.
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Table 5. Effect of crop vyield insurance on consumer welfare increase in 2015

Expected Production | Increase in Decrease in | Consumer
. . Consumer
Cro production amount production rice consumer welfare
p amount” increase amount (wr()) n/ke) price increase
(ton) (%) (ton) & (won/kg) | (million won)

Apple 443,198 1.0 4,544 10,091 -72.22 32,171

Pear 291,812 1.2 3,469 6,659 -34.61 10,158
Sweet Persimmon 175,465 0.5 848 5,004 -18.83 3,313
Total 45,642

Note : 1) Expected production amounts are found by calculating the Olympic average of actual crop pro-

duction amount in the period from 2010 to 2014.
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Social Cost(Government Subsidies)
Premium paid | 4
Cost . . .
by farmers Premium Loss Adjustment Operation
Subsidy Subsidy Cost Subsidy
Indemnities Social Benefit
Benefit Re;:elved by + Producer Consumer
armers Welfare Welfare

Fig. 4. Components of social cost and social benefit.

Table 6. Cost-Benefit Analysis of Operating Crop yield insurance in 2015

(Unit : million won)

Cost Benefit
Government Subsidy Social Welfare
| | Com- Toul | pon
. ; Total . ota benefit
Premium | premium assgsttient Opz;z;ttmg Cost pensation| pyoqycer |Consumer benefit
Support Amount | \elfare® | welfare

cost support

Apple 4,596 4,167 429 1,622 | 10,814 | 8,334 1,248 | 32,171 | 41,753 | 30,939

Pear 7,129 6,463 666 2,516 | 16,774 | 12,927 | 3,605 10,158 | 26,690 | 9,916

Sweet

. 84 76 8 29 197 152 17 3,313 3,482 3,285
Persimmon

Total 27,785 71,925 | 44,140

Notes : 1) Cost-Benefit analysis is conducted under the assumption that farmers choose the compensation rate of
80% without loss of generality.
2) Producer welfare is an estimation derived by assuming that the degree of risk evasion ( v) is 0.5.
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