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Abstract

This study was intended to identify the main factors responsible for the decline in purchase
of imported agricultural and fish products after Japan’s nuclear power plant accident in
2011 and to compare the effects on imported agricultural produce and imported fish products.
Logit model and multiple regression model analyses were performed using consumers’
survey data. Psychological and qualitative factors reflecting consumers’ food safety awareness
and purchasing preferences, which were extracted by Factor analysis, were included as the
models’ explanatory variables, along with socio-demographic and economic factors. The
Logit estimation showed aged, married, and low-income households had significantly higher
probability of reducing their purchases of imported agricultural and fish products. However,
the multiple regression results pointed out that the actual rate of decrease of imported
agricultural and fish products purchases were more significantly affected by non-socio
demographic factors such as past experience of purchasing imported agricultural and fish
products, future intention to purchasing Japanese agricultural and fish products, and the
ratio of imported to domestic agricultural and fish products before the nuclear accident, as
well as consumers’ feeling of food insecurity and their purchasing preferences. Moreover,
the results showed that Korean consumers have reacted more sensitively to the decline in
imported fish products than imported agricultural produce after the nuclear accident based
on the marginal effects of various socio-demographic and economic factors.

Keywords: nuclear power plant accident, imported agricultural produce, imported fish product,
logit model, factor analysis
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Table 1. Socio-demographic characteristics of respondents (unit: persons (%)).

Characteristics Frequency Characteristics Frequency
Gender Male 32 (15.2) Occupation Professional or manager 62 (29.7)
Female 179 (84.8) Office worker 45 (21.5)
Age 20’s 36 (17.1) Sales or service 43 (20.6)
30’s 25(11.9) Student 4(1.9)
40’s 68 (32.4) Others 55(26.3)
50’s 64 (30.5) Family 1 15(7.1)
Over 60’s 17 (8.1) Members 2 29 (13.8)
Marital Single 53 (25.1) (persons) 3 28 (13.3)
status Married 157 (74.4) 4 84 (40.0)
Others 1(0.5) 5 41 (19.5)
Education Up to middle school 7(3.3) over 6 13 (6.2)
High school 71 (33.7) No. of 0 128 (60.7)
College 113 (53.6) Children 1 32 (15.2)
Graduate 20 (9.5) under19 2 46 (21.8)
Income Lowest(1st) quintile 18 (8.9) (persons) over 3 52.4)
quintiles 2nd quintile 88 (43.6) Residence Metropolitan City 119 (55.9)
3rd quintile 44 (21.8) Area City 82 (38.5)
4th quintile 29 (14.4) Rural area 12 (5.6)
Highest (5th) quintile 23(11.4)
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Table 2. Purchase experience of Japanese products before and after the accident (unit: persons (%)).
Agri. Produce Fish Product
Classification
Yes No Don’t know Yes No Don’t know
Purchase experience before the accident 35 119 58 68 91 54
(16.5) (56.1) (27.4) (31.9) (42.7) (25.4)
Purchase experience after the accident 10 176 27 9 176 28
4.7) (82.6) (12.7) 4.2) (82.6) (13.1)
Upcoming intention to purchase Japanese products 30 161 22 22 166 25
(14.1) (75.6) (10.3) (10.3) (77.9) (11.7)
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Table 3. Changes in recent purchase of imported products compared to that prior to the accident (unit: persons (%)).

Classification Increase Decrease No change Don’t know
Recent purchase of imported agricultural produce 2(0.9) 106(50.2) 44(20.9) 59(28.0)
Recent purchase of imported fish products 2(1.0) 127(61.4) 47(22.7) 31(15.0)
Recent purchase of total fish products 3(1.4) 104(49.8) 63(30.1) 39(18.7)
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Table 5. Summary of quality variables and factors by Factor analysis.

Factor name  Basic variables Factor]  Factor2  Factor3  Factor4  Average score”
Insecure Ingestion of imported agri. produce 0.884 0.197 0.021 0.051 3.03
feeling Japanese food intake 0.881 0205 0112  0.029 3.41
Ingestion of imported fish products 0.864 0.253 0.106 0.074 3.30
Overall ingestion of agri. produce 0.838 0.109 0.056 0.021 2.85
Overall ingestion of fish products 0.819 0.227 0.098 0.041 3.16
Intake of Japanese fish 0.794 0.281 0.223 0.016 3.66
Environmental pollution anxiety 0.759 0.126 0.076 0.196 2.92
Purchase Country of origin of agri. produce 0.226 0.834 0.086 0.043 4.01
choice Safety (HACCP, etc.) of fish 0.183 0.817  -0.026 0.096 3.81
Safety (HACCP, etc.) of agri. produce 0.221 0.813 -0.151 0.085 3.82
Country of origin of fish 0.267 0.758 0.161 -0.029 3.94
Freshness of agri. produce 0.097 0.7 0.1 0.197 4.08
Freshness of fish 0.174 0.621 0.232 0.129 421
Radiation Radiation impact on environment 0.215 0.069 0.917 -0.019 15yrs
impact Radiation impact on food chain 0.132 0.143 0915 -0.012 11yrs
Health Buy healthy foods 0.069 0.095 -0.094 0.732 3.02
interest Regular exercise 20.052 0119 0037  0.687 2.93
Severity of environmental pollution 0.18 0.07 0.03 0.625 3.48
Eigenvalue 7.12 2.37 1.70 1.30
Proportion 39.6 13.1 9.4 7.2
Cumulative 39.6 52.7 62.1 69.4 -

“The degree of importance of all quality variables were measured by 1 - 5 score Likert scale, except the radiation impact which was
measured by year.
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Table 6. Results of Logit model analysis: Purchase estimation of imported food.

T2 FAE A EL JIAHEA
F(Factorl), & - AHE Tl Al 5 A2 AR} (Factor2), YA 9

Imported agri. produce model Imported fish model
Explanatory Variables (Z/;’ k=D (g/;’ k=2
Estimate (t - value) Marginal Estimate (t-value) Marginal
effect effect

Intercept -4.687 (-3.45%%%) -1.167 -2.947 (-2.04**) -0.686
Purchase experience of Japanese products® 1.180 (2.24**) 0.294 0.9133 (2.11%*%*) 0.213
before the accident
(yes 1, no 0)
Ratio of imported to domestic purchasex before 0.009 (1.27) 0.002 0.0323 (3.06***) 0.008
the accident (%)
Intention of purchasing Japanese productsx in -0.787 (-1.56) -0.196 -1.1483 (-1.85%) -0.267
the future (yes 1, no 0)
Gender (F 1, M 0) 0.390 (0.77) 0.097 0.6495 (1.19) 0.151
Married (yes 1, no 0) 0.626 (1.13) 0.156 1.3441 (2.27*%) 0.313
Age (below 30: 1, else 0) -0.502 (-0.85) -0.125 -0.6832 (-1.07) -0.159
Age (over 56: 1, else 0) 0.829 (1.67) 0.206 1.4598 (2.45%**) 0.340
Children below 19 (yes 1, no 0) 0.007 (0.02) 0.002 0.1538 (0.37) 0.036
Education (1 - 5) 0.741 (2.98%%*%*) 0.184 0.0619 (0.24) 0.014
Median income (D1)? 0.771 (1.69) 0.192 0.5199 (1.1) 0.121
Lower income (D2) * 0.915 (1.89%) 0.228 1.0593 (2.06*%*) 0.247
Residence (metro 1, else 0) 0.142 (0.5) 0.035 0.0003 (0.00) 0.000
Insecure feeling (Factorl) 0.435 (2.45%*%*) 0.108 0.4498 (2.39%%) 0.105
Purchase choice (Factor2) 0.398 (2.12*%) 0.099 0.3534 (1.80%) 0.082
Length of radiation impact (Factor3) -0.179 (-1.04) -0.045 -0.1985 (-1.05) -0.046
Health interest (Factor4) -0.073 (-0.43) -0.018 0.0947 (0.49) 0.022
N. of cases 197 198
Frequency Yes (y) = 1) 105 Yes (2 =1) 125

No (y; =0) 92 No (v, =0) 73
Log Likelihood -112.72 -98.82
Likelihood Ratio 46.80 63.04

5% 0 <0.01, ** p<0.05, * p<0.10

*For the two estimated models, different product was applied; i.e. in the agrproduce model (yf, k = 1), only agri. produce was

considered wherease, in the fish model (g/f , k=2), only fish was considered.

*D1, dummy variable for median income (if belong to Median income then 1, else 0)
“D2, dummy variable for lower income (if belong to Lower income then 1, else 0)
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Table 7. Results of regression model analysis: Purchase estimation of imported food.

Imported agr. produce model Imported fish model

Explanatory Variables ( Yf ,k=1) ( )/ik7 k=2)
Estimate (t-value) Estimate (t-value)

Intercept -1.3425 (-0.35) -4.3645 (-1.73%)
Purchase experience of Japanese products®, before the accident 6.0742 (3.89%**) 5.7318 (4.76**%*)
(yes 1, no 0)
Ratio of imported to domestic purchase®, before the accident (%) 0.1044 (4.60%*%*) 0.1688 (6.56**%*)
Purchase intention of Japanese products®, in the future -2.6009 (-1.64*) -3.3964 (-1.89%)
(yes 1, no 0)
Gender (F 1, M 0) 0.5734 (0.35) 1.4153 (0.86)
Married (yes 1, no 0) 0.6245 (0.34) 0.6545 (0.37)
Age (below 30: 1, else 0) 2.0904 (1.07) 3.1437 (1.59)
Age (over 56: 1, else 0) 0.8221 (0.52) -0.1026 (-0.07)
Children below 19” 1.3626 (1.10) 1.1420 (1.80%)
Education” 0.0623 (0.08) 0.2660 (0.22)
Median income(D1) 0.6941 (0.48) 1.7625 (1.23)
Lower income(D2) -0.3287 (-0.22) 1.0927 (0.77)
Residence (city 1, else 0) -0.1114 (-0.10) -0.5193 (-0.45)
Insecurity feeling(Factorl) 1.3297 (2.32*%) 0.9686 (1.74*)
Purchase choice (Factor2) 0.6219 (1.07) 1.7659 (3.14***)
Length of radiation impact (Factor3) -0.1738 (-0.31) 0.3847 (0.67)
Health interest (Factor4) -1.2300 (-2.22%%) -0.0069 (-0.01)
N. of cases 196 196
R*(Adj - R?) 0.283 (0.219) 0.413 (0.361)

*r* p<0.01, ** p<0.05, * p<0.10

*In the imported agr. produce fuction, only agri. produce was only considered while, in the imported fish fuction, only fish was
considered.

YFor the child below 19 in the imported agr. produce function, the dummy for children below 19 was used (yes 1, no 0) while, in the
imported fish function, a number of children below 19 was used.

“For the education variable, in the imported agr. produce function, the level of eduction was expressed as 1 for primary school, 2 for
middle school, 3 for high school, 4 for college, and 5 for graduate school while, in the imported fish function, education dummy
was used (up to high school 1, else 0).
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Appendix. Mean values among age groups or income groups with Hypotheses tests.

HI1-2: Among age groups, before the accident, no difference in the ratio of imported to domestic fish (BlvsDf), agr. produce

(BlvsDa) respectively.

H3-4: Among age groups, after the accident, the ratio of imported to total fish (AlvsTf), agr. produce (AlvsTa) respectively was

dropped with no difference.

Hypotheses Age group N Mean  F-Value Result
Before Fish (H1):Ratio of Imported to Domestic -30 34 35.4
Reject
31-55 131 24.6
4.47 (p<0.02)
56 - 34 21.3
Agr.produce (H2): Ratio of Imported to Domestic -30 36 37.4
Reject
31-55 129 28.3
2.84 (p<0.10)
56 - 34 23.8
After Fish (H3): Decreasing rate of Imported to Total -30 33 8.5
Reject
31-55 130 53
2.19 (p<0.10)
56 - 34 42
Agr. produce (H4):Decreasing rate of Imported to Total -30 34 5.9
31-55 129 4.6 0.40 Accept
56 - 34 42
H5-6: Among income groups, before the accident, no difference in the ratio of BlvsDf, BlvsDa respectively.
H7-8: Among income groups, after the accident, the ratio of AlvsTf, AlvsTa respectively was dropped with no difference.
Hypotheses Income group N Mean F —Value Result
Before Fish (H5): Ratio of Imported to Domestic low 79 26.3
mid 72 27.6 0.78 Accept
high 48 22.7
Agr.produce (H6): Ratio of Imported to Domestic low 79 32.2
mid 70 28.9 1.35 Accept
high 50 24.8
Fish (H7): Decreasing rate of Imported to Total low 79 52
After mid 70 7.0 127 Accept
high 48 4.5
Agr.produce (H8): Decreasing rate of Imported to Total low 78 43
mid 69 53 0.28 Accept
high 50 4.7
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