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The Economic Value of the Sell-by-Date Mark on Food

Sung—Bum Yang®, Seung—Ryong Yang™*

Abstract

The quality of food deteriorates over time, eventually to the level that it cannot be consumed
or distributed. In most countries, it is mandated to mark the expiration date on food labels for
the sake of food safety, However, there are several different ways to label the expiration date.
Some countries use the sell-by-date mark by which the food can be sold, while others adapt
the use-by-date mark which indicates the last day the food can be eaten or cooked. The way
how they mark the expiration date is critically important to the consumers’ perception on food
quality and shelf life of food. It can be a serious economic problem if the considerable amount
of food is dumped into the garbage can simply because the expiration date is over, despite
they are still edible. The Korean government mandates the food labeling system which
includes the sell-by-date mark. This mandate should increase food safety and consumer
satisfaction by reducing the chance of eating inedible foods. However, it is also true that the
sell-by-date mark increases the food waste, which in turn increases the cost of food and the
damage to the environment if it is inaccurately executed. A recent survey in Korea reported
that 81% of consumers do not consume the overdue food no matter whether it is under a
reasonable preservation condition. The disposal of the overdue food would result in a
non-negligible economic loss, In 2010, the disposal cost is estimated to be about $600 million
in Korea,

The objective of this study is to determine the economic value of the sell-by-date mark and
compare it to those of alternative marking systems such as the use-by-date mark and other
possible marks chosen by consumers, For that, we first build up the model of consumers’

perception of food safety with respect to the expiration date. Then we estimate the consumer’s

* Assistant Professor, Dept. of Environmental and Resource Economics, Dankook University
(passion@dankook. ac.kr)
** Corresponding Author, Professor, Dept. of Food and Resource Economics, Korea University (sryang@Kkorea.ac.kr)
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willingness to pay (WTP) using the contingent valuation method (CVM),

The sell-by-date mark is often set considering safety factor, 0.6 or 0,7 (Figure 1), It includes
the possibilities that the food has not been reasonable treated in production or distribution.
However, it is almost not adapted in many countries, And many companies operate the food
safety system like as the HACCP, cold chain system and so on. Therefore it is necessary to

re-design the labeling system of the food expiration date,

sell-by-date  quality change spoilage

'
i
safety factor i
quality 0607 !
i
safety J

N

.. time
date of manufacture or packing ity ik safety limit

Use by date, expiration date b

Date of minimum durability, Best before date, ;1)) iod
Best if used by date 13 ey
(under reasonable preservation)
— - — e -
Sell by date

|3
H
i
1
1
1
i
1
1
¥
I
|
1
+

{Figure 1) Food period

Food period left (FP) is decreased over time (£) as shown on the left hand(Figure 2).
Consumer's WTP is also decreased as food period left is shrunk, At the some point (FPOQ),
they do not purchase the food although there are not problems on the safety. The alternative

marking system will increase the food period (A FP) and then consumer’s surplus and total

sales also increase,

I0: food period left (FP) and WTP P 1: buy time (1) and food period left (FP)

TP, = F(FT;:2)

/'
WTP WIF, WIB P o o ¢

(Figure 2) Change of the WTP by food period
increased
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The estimated results of the WTP for the food period left on 3 types of food (kimbab, milk,

ramen) are presented in Figure 3,

[kimbab] [milk] [ramen]
WTP(2) Y
100 [ --mmmmmm e e e o
. et ey e
&0
1
40 forop e e e s R
1 I :
20 fo-mmeeeeeeen A R e e e S
1 I i
) I TR i B S T
0 3 6 9112 15 18 21 24 27 30 33| |0 3 2 3 4| 5 6 7 8 9|0 2 4 Iﬁ 8 10 12 14 16 18 20 22
1 FP (hour) I FP (day) 1 FP (week)
' - 1 N f
purchase to 10.58 hours remained on average S a5 SHeek
purchase on sale: 48 purchase on sale: 74 purchase on sale: 75

{Figure 3) Change of the WTP on food period left (FP)

The willingness to purchase for kimbab, milk, and ramen are about 11 hours, 4 days when
the food period left is, and 6 week, respectively. It indicates that consumers tend to
inaccurately perceive the sell-by-date, despite the foods are still edible. However, they have
the willingness to purchase food over the point on sale.

We compare the willingness to purchase and consume of the sell-by-date to those of
alternative marks such as the best-before-date or use-by-date (Figure 4).

The alternative marks of food period increase the willingness to purchase and consume for
kimbab and milk, Especially the use-by-date mark most increase the willingness among other
marks. In case of ramen, the alternatives also increase the willingness to purchase and
consume,

The application of new food period will increase the consumer’s surplus (Table 1), We
compare A which means the consumer’s surplus as-is to C which means the surplus increased.
According to alternative scenarios, C of A which means % of surplus increased is presented in
parentheses.,

Instead of the use-by-date, marking the best-before-date or the best-before-date with it on
milk will increase about 200% and 120% of consumer’s surplus, respectively. Total sales will

also increase about 81% and 53%, respectively due to the food period increased.
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[kimbab, hour]
52.54 545
41.76 18.72|
sell-by-date: 36 hour
M+S (as is) M+B M+l M+S+B M+S+U M+B+U
Imilk. day] 36.52
30.25 S5E4 28.50
14.29 13.55 12.53 14.51
11.26 11.40
sell-by-date: wday-—m _IFH___ e ____-_‘
S (as is) B u S+M
[ramen] 336.79
297.21 298.50 AlAT2
22415 213.91 217.18
188.61 189.47 186. 58
sell-by-date: 6 month — — — = ———r N ] R 54 17791 - .
137.33 142.83
S+

M: date of manufacture, S: sell-by-date, B: best-by-date, U: use-by-date

[] purchase |:| consumption

(Figure 4) Willingness to purchase and consume on the alternative marks

The results of this study can be used to design a rational and economical labeling system of

the food expiration date for both food companies and the government,
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kimbab milk ramen
Consumer’s surplus
as—is(A) 23.6 88.8 3,028 4
scenario(C) Bet) 14.8(62.6)2) 175.6(197.8) 2,340.8(77.3)
U 34.8(147.5) 1,743.4(1,962.9) 8,751.0(289.0)
S+M - 36.8(41.4) 220.8(7.3)
S+Be 6.2(26.4) 106.5(119.9) 871.3(28.8)
S+U 14.8(62.6) 298.0(335.5) 1,775.4(58.6)
Be+U 26.7(113.4) 414.7(466.9) 3,797.7(125 4)
Sales
as—is(B) 67.3 4161 9,6818
scenario(D) Be 20.8(30.8) 334.8(80.5) 3,683.0(38.0)
U 44.2(65.6) 1,819,8(437.3) 11,155.5(116,4)
S+M - 85.0(20.4) 383.8(4.0)
S+Be 9.3(13.8) 220.3(52.9) 1,456.2(15,2)
S+U 20.8(30.8) 510.6(122.6) 2.831.5(29.6)
Be+U 35.2(52.3) 656.4(157.7) 5,571.5(58.2)

1) Be: best—by—date, U: use—by—date, S: sell—by—date, M: date of manufacture

2) (): % of surplus or sales increased (ClAx100 or D/Bx100)

(Table 1) Consumer’s surplus and sales changed on the alternative marks (%-day)

Keywords : Sell-by-Date, Best bfore date, Use-by-Date, Economic value



