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Table 1 Variables and definitions used in the estimations

Variable Description
SEX Dummy variable, gender, male=1, female=0.
AGE Age < 30 years=1, age 31~40 years=2, age 41~50 years=3, age 51~60 years=4, age >61
years=>5.
FAM Family size.
D1 Dummy variable, residential area, north =1, otherwise=0.
D2 Dummy variable, residential area, central=1, otherwise=0.
OC1 Dummy variable, occupation, Service industry=1, otherwise=0.
ocC2 Dummy variable, occupation, Military, public, and educational service=1, otherwise=0.
OC3 Dummy variable, occupation, student=1, otherwise=0.
OC4 Dummy variable, occupation, Agriculture and business=1, otherwise=0.
OC5 Dummy variable, occupation, Self-employed=1, otherwise=0.
EDU Years of schooling completed.
INCO Annual income of the respondent (NT$10,000/year).
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Table 2 Summary of the sample distribution

Variable Description Frequency Relative Frequency (%)
Sex Male 208 33.66
Female 410 66.34
Elementary school 24 3.88
Junior high school 29 4.69
Education Senior high school 164 26.53
College 321 51.94
Graduate school 80 12.96
Below 30 190 30.74
30=year<40 138 22.33
(y/;‘g‘:s) 40 <year<50 162 26.21
50=year<60 104 16.83
Above 60 24 3.89
North 348 56.13
Region Central 55 8.90
South 215 34.97
Below 30 218 35.27
30=income<40 49 7.93
40=income<50 47 7.61
50=income<60 69 11.16
60=income<70 46 7.44
Income 70=income<80 35 5.66
(NT$10,0000  80=income<90 37 5.99
90=income<100 44 7.12
100=income<120 36 5.83
120=income<140 9 1.46
140=income<160 12 1.94
Above 160 16 2.59
Services industries 134 21.68
Military, public and educational services 110 17.80
Student 73 11.81

Occupation . .

Agriculture and business 129 21.87
Self employment 38 5.16
Others 134 21.68
Total 618 100.00
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Table 3 Consumer awareness of the food safety of aquaculture products

Question Response Frequency Relative frequency (%)
Do you know that chemicals used in Know 571 92 .34
aquaculture production may be harmful
to human health? Do not know 47 7.66
Very serious 297 48.06
How serious is the chemical residue Some what serious 178 28.80
problem in aquaculture products? Not serious 13 2.10
Do not know 130 21.04
High impact 485 78.47
Will reports of food safety issues by the | ow impact 100 16.18
media affect your impression of )
aquaculture products? No impact 13 2.11
Do not know 20 3.24
High impact 479 77.51
Will reports of food safety issues by the | ow impact 101 16.34
media affect your consumption of )
aquaculture products? No impact 18 2.91
Do not know 20 3.24
Use no chemicals 122 19.74
How can the food safety of aquaculture Use only a few chemicals 65 10.52
products be assured? Follow official standards 401 64.89
Do not know 30 4.85
Total 618 100.00
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Table 4 Cross analysis of consumer’s awareness of food safety in aquaculture products

Do you know that chemicals used in
aquaculture production may be harmful

Variable Description to human health? Total (%)
Know (%) Do not know (%)

Male 91.35 8.65 100.00

Sex Female 92.93 7.07 100.00
Elementary school 83.33 16.67 100.00

Junior high school 83.76 16.24 100.00

Education  Senior high school 92.51 7.49 100.00
College 93.46 6.54 100.00

Graduate school 90.00 10.00 100.00

Below 30 90.63 9.37 100.00
30=year<40 90.48 9.52 100.00

(yéifs) 40 = year<50 91.97 8.03 100.00
50=year<60 92.31 7.69 100.00

Above 60 87.50 12.50 100.00

North 92.53 7.47 100.00

Region Central 78.18 21.82 100.00
South 90.81 9.19 100.00

Below 30 91.28 8.72 100.00
30=income<40 91.34 8.66 100.00

40 =income<50 91.49 8.51 100.00

50 =income<60 91.50 8.50 100.00

60 =income<70 93.65 6.35 100.00

Income  70=<income<80 91.43 8.57 100.00
(NT$10,000) 80 <income<90 94.59 5.41 100.00
90 =income<100 97.73 2.27 100.00
100=income<120 94.44 5.56 100.00
120=income<140 88.89 11.11 100.00
140=income<160 91.67 8.33 100.00

Above 160 87.50 12.50 100.00

Services industries 93.28 6.72 100.00

Military, public and educational services 91.82 8.18 100.00

. Student 93.15 6.85 100.00

Occupation . )

Agriculture and business 90.70 9.30 100.00

Self employment 94.74 5.26 100.00

Others 92.54 7.46 100.00
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Table 5 Estimations of WTP functions

Probability distribution

Variable Log-Normal Generalized Gamma Weibull Log-Logistic
Coefficient  t-ratio Coefficient  t-ratio  Coefficient  t-ratio Coefficient  t-ratio
INTERCEPT 1.7958 4.40™ 1.6541 3.96™" 2.2491 5.617 1.7439 4.23™
SEX -0.0484 -0.43 -0.0606  -0.55 0.0016 0.01 -0.0547 -0.48
AGE 0.0283 0.53 0.0300 0.96 -0.0076  -0.24 0.0513 1.63
FAM -0.0221 -0.21 -0.0131  -0.13 -0.0417 -0.39 -0.0227  -0.21
D1 0.1363 0.74 0.1254 0.69 0.1567 0.85 0.1574 0.84
D2 -0.0117  -0.53 -0.0420 -1.95 0.0929 0.50 -0.0264  -1.20
ocC1 0.2897 1.79° 0.2806 1.77 0.2167 1.36 0.3584 2.157
0oC2 0.2680 1.62 0.2291 1.38 0.2848 1.68 0.3611 2117
0C3 -0.1564  -0.71 -0.1125  -0.51 -0.3543  -1.64 - 0.0850 -0.38
0oc4 0.2371 1.50 0.2261 1.46 0.2396 1.51 0.2809 1.76°
OG5 0.0173 0.08 0.0384 0.18 -0.1345 -0.59 0.1195 0.55
EDU 0.0271 1.88 0.0269 1.91° 0.0319 1.99 0.0231 1.64°
INCO 0.0001 0.10 0.0003 0.30 -0.0004 -0.33 -0.0002 -0.20
Log-Likelihood -351.4200 - 350.5689 -363.8795 - 353.8864
Restricted Log-Likelihood -360.7278 -357.9530 -375.8945 -363.3367
Log-Likelihood Ratio® 18.6156 14.7682 24.0299" 18.9005

a*

) *x and *xx

indicate that the coefficients are significantly different from zero at the 10%, 5% and 1% significance levels.

> Log-Likelihood Ratio=-2x(Restricted Log— Likelihood —Log-Likelihood).

Table 6 Testing hypothesis of WTP

Set hypothesis

Probability distribution

Null hypothesis (H,)
Alternative hypothesis (H,)
Log-Likelihood Ratio

5% significance level *

1% significance level *

Log-Normal
General Gamma
1.7022
Not reject H,

Not reject H,

Weibull
General Gamma
26.6212
Reject H,
Reject H,

2X2(1, 0.05)=3.84; X* (1, 0.01)=6.63.
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Table 7 Confidence interval of WTP

Unit: NT$/kg
Estimate Log-Normal General Gamma Weibull Log-Logistic
Mean of median WTP 11.05 10.70 12.28 10.98
Standard deviation 2.13 1.88 2.87 2.25
95% Confidence interval of WTP
Lover bound 10.82 10.58 12.10 10.73
Upper bound 11.28 10.81 12.46 11.22
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Table 8 WTP by profile groups

Unit: NT$/kg
Variable Description Frequency ~ Median WTP ?r?tzor\f;)ln;:‘d\?vn'l'clf
Sex Male 103 10.62 (9.45, 11.79)
Female 233 10.76 (9.99, 11.53)
Elementary school 10 11.50 (7.02,15.98)
Junior high school 16 10.56 (7.30,13.82)
Education  Senior high school 80 11.60 (10.17,13.02)
College 182 10.52 (9.65, 11.39)
Graduate school 48 9.92 (8.41,11.42)
Below 30 94 10.60 (9.41,11.78)
30=year<40 76 10.30 (9.00, 11.60)
(y’gfs) 40 <year<50 99 10.67 (9.47,11.87)
50=year<60 55 11.33 (9.54, 13.11)
Above 60 12 12.00 (8.07, 15.93)
North 179 10.91 (10.04,11.79)
Region Central 25 10.76 (8.03, 13.49)
South 132 10.45 (9.44,11.47)
Below 30 17 10.47 (9.43,11.51)
30=income<40 16 13.38 (9.64,17.10)
40 =<income<50 22 11.65 (8.67, 14.61)
50 =income<60 29 13.21 (10.79,15.63)
60 =income<70 27 10.41 (8.22,12.59)
70=income<80 18 10.08 (8.06, 12.09)
Income. 86 < income<90 24 10.08 (7.51,12.66)
(NT$10,000) ’
90 =income<100 27 9.59 (7.68, 11.50)
100=<income<120 21 8.76 (6.47,11.05)
120=<income<140 9 8.44 (4.80, 12.09)
140=income<160 11 13.45 (9.18,17.73)
160=income<180 3 8.05 (3.79, 12.30)
Above 180 11 8.55 (5.55,11.55)
Services industries 71 11.45 (9.99, 12.91)
Military, public and educational services 69 9.86 (8.45,11.26)
Student 40 10.60 (8.76, 12.44)
Occupation Agriculture and business 63 11.15 (9.62,12.70)
Self employment 26 9.77 (7.58,11.96)
Others 67 10.87 (9.38, 12.35)
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Analysis of Consumers' Willingness to Pay for
Authenticated Aquaculture Products

Wu-Chung Leel*, Yu-Hui Chenz, Ya-Hui Chen? and Wan-Chun Tsai’

' Aquaculture Division, Taiwan Fisheries Research Institute

? Department of Agricultural Economics, National Taiwan University

ABSTRACT

It is necessary to adopt a Hazard Analysis Critical Control Point (HACCP) system to provide traceability in
the Taiwanese aquaculture industry to meet the international needs of food safety. Since production costs will
increase regardless of which system is adopted, only when consumers' willingness to pay (WTP) for
authenticated products reaches sufficiently enough prices will producers be provided with the incentive to apply
an authentication system to aquaculture production. The purpose of this study was to investigate how much
money consumers are willing to pay for authenticated aquaculture products. The contingent valuation method
and survival analysis were applied in this research. The results suggested that a log-normal distribution is the
best approach to approximate the distribution of consumers’ WTP. Also, the study showed that, on average,

consumers are willing to pay NT$11.05/kg more for authenticated (safe) products.

Key words: authentication system for aquaculture products; contingent valuation method; survival analysis

model; consumer willingness to pay
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