Can radiation-contaminated food be
marketed?
Makoto SAITO Masataka SUZUKI
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Re—133 0.2 d 3.4x10" 3.5x10" 4.4x10" 1.1%10"
Cs-134 2.1 ¥ 7.1x10" 1.6x10" 8.2x10" 1.8x10"
Cs-137 30.0 vy 5. 9x10M 1.4x10" T 1x10M 1.5x 10
Sr-89 50.5 d B.2x10% 6. 8x10™ 1.2x10% 2.0x10%
Sr-90 291 y 6.1x10% 4. 8= 10" 8.5x 10" 1. 4= 10"
Ba-140 1227 d 1.3x=10" 1.1x10% 1.9x10% J.2x10"
Te-127m 109.0 d 2.5x10" T.7x10" 6.9x10" 1.1=10%
Te—129m 33.6 d 1.2x10" 2. 4x10° 2. 1x10" 3.3x10%
Te-131m 30.0 h 2.2x10% 2. 310 4.5x10M 5.0x10%
Te-132 718.2 h 2.5x10% 5. 7= 10" 6.4x10% B.8x10"
Ru-103 39.3 d 2.5x10™ 1.8x10% 3.2x10% 7.5x10™
Ru-106 J6B.2 d 1.4x10% 5.1x10% 8.9x10% 21x=10™
Ir-95 64.0 d 4 6x10" 1.6x10" 2.2x10" 1.7=10%
Ce-141 2.5 d 4. 6x10" 1.7=10" 2.2x10" 1.8=10%
Ce-144 284.3 d 3.1x10" 1.1x10% 1.4x10" 1.1=10%
Np-239 2.4 d 3.7x10% 71104 1.4x10" 7.6x10%
Pu-238 87.7 ¥ 5.8x10% 1.8x10® 2. 5x10% 1.9x10"
Pu-239 24065 vy B.Bx107 3.1 x10% 4.0x107 3 2x10™
Pu-240 6237 ¥ 8.8x107 3.0=10% 4.0x107 3.2x10%
Pu-241 4.4 vy 3.5x10%" 1.2x 101 1.6x10% 1.2=10"
Y-91 88.5 d 3.1x10" 2. 7=10" 4. 4x10" 3. 4x10"
Pr-143 13.6 d 3.6x10" 3. 2x107 5.2x10" 4.1x10"
Nd-147 n.o d 1.5=10" 1.3x10" 2.2x10" 1.6x10%
Cm-242 162.8 d 1.1x10% 1.7x10" 1.4x10% 1.0 10"
[-131 8.0 d 1.2x10% 1.4x=107 T.0x10% 1.6x10"7
[-132 23 h 1.3=10" 6.7 x10% 3. 7=10" 1.3%10"
[-133 20,8 h 1.2x10" 2 6x10" 4.2x10" 4.2x10"%
[-135 6.6 h 2.0x10% 1.4=10" 1.9x=101 2. 3x10%
Sb-127 a9 d 1.7%10% 4.2x100 4.5x101 6.4x10"%
Sb-129 4.3 h 1.4x10" b 6= 10" 2.3x102 1.4% 10"
Mo-99 66.0 h 2.6x10% 1.2x10% 2.9x10% 6. 710"
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e According to estimation results, as milk
contains more radiation, a contaminated milk
market disappears quickly among those who

originally perceive their own cancer risks to be
rather low.

* Conversely, contaminated milk is still traded at
discount prices among those who are
regarded as having already carried
considerable cancer risks.
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Table 1: The share of the respondents classified according to the

Case 1'a
purchase
without any

three cases

total

discounting

10 Bq 1,189
(15.6%)
50 Bqg 892
(11.7%)
100 Bq 670
(8.8%)
200 Bq 428
(5.6%)

Case 2' a Case 3: no
purchase with purchase at any
discounting price
2,934 3,477
(38.6%) (45.8%)
2,137 4571
(28.1%) (60.1%)
1,516 5,414
(19.9%) (71.2%)
1,000 6,172
(13.2%) (81.2%)

7,600

7,600

7,600

7,600

21



The contamination
level (Bq)

10 Bq

50 Bq

100 Bq

200 Bq

total

2,934

2,137

1.516

1,000

mean

median

150

150

140

120

kurtosis

4.15

3.60
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Suppose that consumer ¢ evaluates one liter pack of radiation-contaminated milk

according to the following equation:

v; = —pid; +200(1 — p;), (1)

where p; represents a subjective evaluation about the probability that cancer risks are
realized, and d; denotes a subjective assessment of a damage which would result from

the realization of cancer risks. As equation (1) implies, the valuation of contaminated

23
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] ) Figure 1-2: A case with a threshold
Figure 1-1: A case without any threshold
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The above three cases are modeled as follows. The valuation v; revealed by consumer
i is characterized by two random variables, x and y, as idiosyncratic shocks. Here, x
is uniformly distributed between D, (< 0) and D; (= 200), while given z = X, y is

uniformly distributed between X and D;. That is,

where U].,.] denotes the uniform distribution operator.

25



Figure 2: A pattern in a consumer’s valuation of radiation-contaminated milk

26
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D, = z;3 + constp, (20)
V; = 2;7Y + consty, (21)
In Pr (Case), if k742 forj=1,2,3,4

InL (vi|©,D', D? D* D*) = )
InPr(Case) +Inyp (tf ‘ Case) . otherwise,

where

j* —qu{jh <] {200} (28)



Table 6: Maximum likelihood estimation results for D, v and D

under the second type of measurement errors (linear density functions)

Specification 1

Specification 2

lower D lower v upper D lower D lower v upper D
male dummy 36124 **F -10.11  TFF 41281 *** -1401 @ FFF
(47.08) (1.28) (45 26) (1.09)
age dummy (twenties) -12455 ¢ -28.89 *** -249 92 *TF
(69.68) (2.19) (75.33)
(thirties) -207.50 *F  -3069 T*F -341.00 **F
(72.99) (2.07) (83.29)
(fourties) -171.42  *F -25.91 |*** -985.03 | ***
(72.12) (2.36) (78.72)
(fifties) -135.68 ** -17.11 *** -171.09 ===
(64 22) (1.44) (64.15)
income class -24.76 1.79 - -23.20 0.67
(25 _46) (0.72) (24 50) (0.65)
spouse dummy -55.06 -1.69 -80.77 11.38  ***
(54.03) (1.60) (53.48) (1.38)
the number of children 52.03 424 53.40 -3.06 FE
(55.33) (1.21) (55.43) (1.21)
voungest child age dummy = -39262 ** 2298 = -30443 ** 884 T
(between 0 and 2} (155.25) (2.24) (157.40) (2.18)
(between 3 and 10) -207.55 16.48 **F -189.61 0.70
(138.22) (4.02) (138.83) (3.35)
(between 11 and 13) -192.97 21.81 F*F -176.25 12.41 =
(150.21) (4.02) (149.15) (4.21)
(between 16 and 20) -237926 ¢ 1531 ==~ -232.93 = 917 e
(141.89) (3.09) (141.36) (2.94)
{over 20) -192.70 | * 10.18  FFF -225.10  ** 19.75 o
(109.01) (2.15) (108.71) (2.03)
smoker dummy 8159 = -0.48
(46.56) (1.43)
drinker dummy 9036 ** 1.39
(44.16) (1.34)
no hahit of eating organic 4876 -1.29
vegetables (41.18) (117
participation in cancer 10.558 152
nsurance (42.08) (1.12)
regular health checkup -0.08 -0.13
(42 24) (1.11)
The predicted cancer risks -1003.82  ** 4008  T**
based on the logit estimation (450.00) (10.09)
no habit of drinking milk -681.61 *** -126 -671.62 ¢ -1.90
(85.76) (1.82) (85.49) (1.64)
constant -913.90 *** 13428 ¢ 26084 **F -513.25 Y 10098 Y 26095 **¢
(85.8T) (2.31) (2.02) ___(166.03) (3.03) (2.04)
Number of observations 7204 7204
Wald chi-squared 2156 218.3
P-value of chi-square test 0.0000 0.0000
Loz Likelihood -20465.6 -26507.9
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