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Abstract
This study aimed to analyze consumers’ behaviors and reactions to the use-by date labeling 
system and provide policy implications for its efficient implementation, by utilizing 213 con-
sumers data conducted via an Internet survey using the Google online form. We refer “pure 
consumption date” as the period that have passed sell-by date yet have not passed use-by 
date. Consumers’ willingness to accept (WTA) for pure consumption date food was surveyed, 
which means the discount ratio of pure consumption date food compared to the original price 
by sell-by date. Setting the expected effects of use-by date labeling system as five: food waste 
reduction (waste), food purchasing cost reduction (cost), and international standardization 
(standard), etc., Tobit regression result showed waste had the greatest (negative) impact on 
consumer’s WTA, while cost and standard had positive impact on consumer’s WTA. The 
logistic regression result revealed that consumers trying to reduce grocery costs have higher 
probability to purchase use-by date labeling food, and further expect higher WTA. Also con-
sumers valuing the importance of environmental protection or food quality are more likely to 
purchase use-by date food. Conversely consumers valuing food safety importance tend to 
have negative impact on purchasing use-by date food, hence expect higher WTA. It is note- 
worthy that consumers valuing the importance of promoting the use-by date labeling system 
have significantly higher probability of purchasing use-by date food. Additionally, consumers’ 
WTA averaged 54.3%, implying that consumers are willing to purchase use-by date food when 
it is discounted more than 54.3% from the original price, where women expect higher WTA, the 
aged over 60 expect higher WTA, furthermore single-parent households expect 21.3% higher 
than the average WTA. However, old-aged, unmarried women, higher educated and higher 
income groups were negative in purchasing use-by date food. These results suggest that cus-
tomized sales policy and effective promotion strategies reflecting socio-demographic charac-
teristics of consumers would be necessary to achieve effective implementation of the newly 
introduced system.

Keywords: logistic regression, sell-by date, Tobit regression, use-by date, willingness to 
accept
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Table 1. Description of the consumers’ views as independent variables in the logit model.

Variable name Description Unit

Importance Importance of food labeling Likert scale

1 - 5Quality Importance of food quality

Safety Importance of food safety

Eco_importance Importance of environmental protection

Convenience Ease of determining edibility based on the use-by date labeling system

Expens Efforts to reduce grocery costs

Promotion Promotion of food labeling system

. 

form , . 

(https://docs.google.com/forms/u/1/d/1WgwSx9CJ6hU9knlS7R-p1F9qDycHMPtT2yA4p0lv9r8/ 
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Table 2. Socio-demographic characteristics of the surveyed.

Characteristics
Frequency (%)

Variable (name) Grouping (code)

Married (Dm) No (0) 115 (54.3)

Yes (1)   97 (45.8)

Employed (Dem) No (0) 103 (48.6)

Yes (1) 109 (51.4)

Age (Dage) Lower than 30 (1) 103 (48.4)

30 - 60 (2) 103 (48.4)

Above 60 (3)     7 (3.3)

Education (Gedu) Below middle school (1)     3 (1.4)

High school (2)   42 (19.7)

College (3) 155 (72.8)

Graduate school (4)   13 (6.1)

Monthly income (Dinc)

10 k won

Below 2,000 (1)   57 (26.8)

200 - 500 (2)   61 (28.6)

Above 500 (3)   95 (44.6)

Family type (Dfam) Single-person h.h. (1)   67 (34.5)

Couple w/o kids (2)   11 (5.7)

Couple w/ kids (3) 110 (56.7)

Single parent w/ kids (4)     6 (3.1)

Total 213 (100.0)

h.h., households; w/o, without; w/, with.

Results and Discussion

Table 3 WTA . 213

197 WTA . WTA, 

54.3% . 

54% . 
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.

Table 3. Mean value of WTA, discount ratio, by socio-demographic factor.

Factors
N Mean Std. Dev.

t-value/

F-value
p-value

Variable (name) Grouping (code)

Gender (Ds) Man (0) 69 50.2 23.5 -1.82* (0.07)

Woman (1) 127 56.3 21.6

Employed (Dem) No (0) 95 52.5 23.3 -0.95 (0.34)

Yes (1) 100 55.6 21.6

Education (Dedu1) Below high school (1) 43 58.3 21.9 -1.33 (0.18)

Above college (0) 154 53.2 22.5

Age (Dage) Lower than 30 (1) 95 53.7 21.8 2.79* (0.06)

30 - 60 (2) 96 53.6 22.6

Above 60 (3) 6 75.4 24.4

Family type (Dfam) Single-person h.h. (1) 67 56.3 21.9 2.43* (0.07)

Couple w/o kids (2) 11 62.9 28.0

Couple w/ kids (3) 110 51.2 22.0

Single parent w/ kids (4) 6 70.0 16.7

Total 197 54.3 22.4 - -

WTA, willingness to accept; Std. Dev., standard deviation; h.h., households; w/o, without; w/, with.

* p < 0.1.

Table 4 , , 

. 

42.2% 4.088 (Likert 5 ) . , 

, 

42% .

5 (Likert 5 ) , 5

(eco) 3.883 , (food_safe)

3.565 .

, (Likert 5 ) , 

(importance) 4.397 , (eco_importance) 3.967

.
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Table 4. Descriptive statistics for consumers’ views regarding use-by date system.

Classification Variable name Description Mean Std. Dev.

Current status of 

consumers

-(Likert 5 scale) Recognition of use-by date labeling system 4.088 0.936

Dy Purchasing experience of food by use-by date 0.422 0.495

WTA Consumer’s WTA 0.543 0.224

Expected effect of 

use-by date system

(Likert 5 scale)

Food_safe Ensure food safety 3.565 0.961

Waste Reduce food waste 3.840 0.978

Cost Reduce food purchasing costs 3.714 0.955

Eco Environmental protection 3.883 1.023

Standard International standardization 3.818 0.924

Consumers’ views 

affecting purchasing 

experience

(Likert 5 scale)

Importance Importance of food labeling 4.397 3.587

Safety Importance of food safety 4.225 0.743

Quality Importance of food quality 4.075 0.791

Eco_importance Importance of environmental protection 3.967 0.911

Expens Efforts to reduce grocery costs 3.972 1.018

Convenience Ease of determining edibility by use-by date system 4.117 0.861

Promotion Promotion for food labeling system 4.239 0.876

WTA, willingness to accept; Std. Dev., standard deviation.

Table 5 WTA WTA . 
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Table 5. Estimation result of the Tobit regression model.

Variable Unit/Description Parameter estimate Standard error t-value (p-value)

Intercept - 36.90 8.22 20.15*** (< 0.0001)

Waste Likert 1 - 5 -4.81 2.63   3.34* (0.07)

Eco Likert 1 - 5 -0.94 2.57   0.13 (0.71)

Cost Likert 1 - 5 3.75 2.41   2.42 (0.12)

Food_safe Likert 1 - 5 1.28 2.27   0.32 (0.57)

Standard Likert 1 - 5 3.49 2.38   2.15 (0.14)

Ds (gender) 1 if woman 5.90 3.50   2.85* (0.09)

Dage3 (age over 60) 1 if over 60 16.25 9.99   2.65* (0.10)

Dedu1 (education) 1 if below highsch 2.49 4.00   0.39 (0.53)

Dfam1 (family type 1) 1 if single-person h.h. 6.16 3.57   2.97* (0.08)

Dfam2 (family type 2) 1 if couple w/o kids 15.38 7.21   4.55** (0.03)

Dfam4 (family type 4) 1 if single parent w/ kids 21.31 10.62   4.03** (0.04)

Scale - 22.09 1.18 - -

Observations used Total number of observations: 193

Right censored values (WTA = 100): 12

Fit statistics -2 Log likelihood: 1,666.36

AIC: 1,692.36, BIC: 1,734.77

WTA, willingness to accept; h.h., households; w/o, without; w/, with; AIC, Akaike information criterion; BIC, Bayesian informa-

tion criterion.

* p < 0.05, ** p < 0.01, *** p < 0.001.
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Safety , safety

3.34% . 
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8.71% 

. 
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, 
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Table 6. Estimation result of the Logistic regression model and its marginal effect.

Variable Unit/Description Parameter estimate t-value (p-value) Marginal effecty

Intercept - -2.1372 -1.5 (0.14) -

Expens Likert 1 - 5 0.4892 2.6*** (0.01) 0.1181

Eco_importance Likert 1 - 5 0.3075 1.4 (0.16) 0.0742

Importance Likert 1 - 5 0.0968 0.5 (0.64) 0.0234

Quality Likert 1 - 5 0.2722 1.0 (0.30) 0.0657

Safety Likert 1 - 5 -0.1383 -0.5 (0.62) -0.0334

Convenience Likert 1 - 5 -0.3404 -1.4 (0.17) -0.0822

Promotion Likert 1 - 5 0.3607 1.4 (0.16) 0.0871

Gage (age) 1: 10s, ..., 6: 60s -0.1563 -0.9 (0.37) -0.0377

Gedu (education)z 1, 2, 3, 4 -0.7109 -2.2** (0.03) -0.1716

Ds (gender) 1 if woman -0.2627 -0.8 (0.44) -0.0637

Dm (married) 1 if married 0.6349 1.2 (0.23) 0.1528

Dem (employed) 1 if employed -0.1874 -0.6 (0.58) -0.0452

Observations used Dy = 0 (purchasing experience = no): 120

Dy = 1 (purchasing experience = yes): 87

Total observations: 197

Model fit summary R-square = 0.11, Max-rescaled R-square = 0.148

Likelihood ratio (R): 24.12, AIC: 283.55

y Marginal effect is calculated by using the parameter estimate and the mean value of each variable, in Excel.
z 1 (below middle school), 2 (high school), 3 (college), 4 (graduate school).

** p < 0.01, *** p < 0.001.
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