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Abstract

This study aims to quantify and compare Thai consumers’ and students’ willingness to pay for
GM food. One hundred and thirty participants joined the laboratory experiment, where the
random nth-price auction was employed to elicit their demands. Specifically, subjects had to bid
for three food items, under various labeling policies. Controversial issues from the current GM
labeling regulation in Thailand namely, the mandatory labeling and the threshold levels, have
been explored. The results find no statistical difference between students’ and consumers’ bids.
In addition, both groups generally have negative attitude towards GM food, although students
assign higher discount to GM food than consumers. As for the GM labeling policy, subjects

do not significantly value GM-free label and do not view dissimilar threshold levels as different

Keywords: GMO Foods, Willingness to Pay, Student Subjects, Consumers,

Random nth-price Auction
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1) Introduction
The benefits and costs issues of genetically modified organisms (GMOs) are still open to debate,
no final conclusion has yet been reached on this controversial topic. Nevertheless, the global
area of genetically modified (GM) crops has seen a notable expansion from 1.7 million hectares
in 1996 to over 179.7 million hectares in 2015 (James, 2015). This global area covered is made
up of eight developed countries and twenty developing countries. Although the growth rate has
been slowing down, emerging economies are expanding at a much faster pace than developed
countries (James, 2015). One direct benefit of GM crops to those farmers is that it offers higher
yields, as it raises the crops’ tolerance towards pests, weeds, and diseases; and developments
in the future could allow GM crops to survive “stress” or bad environmental conditions.
Additionally, genetic engineering could help correct nutritional deficiencies in certain important

food crops; golden rice which is enriched with vitamin A is a well-known example.

As for the demand side, consumers’ attitudes towards GM food are not homogeneous across
countries. Generally, Europeans appear to hold negative perceptions against GMO, relative
to consumers in the U.S. (Hoban, 1998). Such unfavorable attitude is related to the safety,
especially on consumers’ health in the long run. In order to respond to consumers’ concerns,

regulators could impose certain constraints on import of GMO and/or food labeling policy.

Labeling of GM food is a means to provide consumers with additional information, so they could
make a better decision. Countries, however, do not agree on the standard of GM labeling
policy, and several debatable issues have been raised on such policy. The first issue is related
to the choice between mandatory or voluntary labeling. Mandatory labeling requires a disclosure
of GM information when food items are derived from GMO, while food producers could willingly
choose to post GM or non-GM information under voluntary labeling. Mandatory labeling could
be socially desirable if majority of consumers in a country demands such information, although
this policy could drive certain GM food out of the market and leave consumers with fewer product
choices (Caswell, 2000; Carter & Gruere, 2003). Several countries in Asia such as China, India,
Indonesia, Japan, Malaysia, South Korea, Sri Lanka, Taiwan, Thailand, and Vietnam are
currently under the mandatory labeling policy (Center for Food Safety, 2013). There have been
a few exceptions, one of these being the Philippines (Aguiba, 2013). The next issue is related
to the application of threshold levels. Since a food item could contain several ingredients which
are derived from various sources; it may not be feasible, if not impossible, to scientifically

verify the GM contamination. As a result, regulators do not generally set the threshold level to
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be 0%; rather, allowing a certain proportion or threshold of GM mixture. A lower threshold
level undoubtedly means higher cost of verification on the producer’s side. While Japan and
South Africa adopt the 5% threshold level, similar to Thailand; others choose smaller thresholds
(The Law Library of Congress, 2014). As New Zealand and Brazil employ the 1% threshold

level; the threshold level adopted by Russia, England, and European Union is 0.9%.

Countries do not necessarily require all food products to be under the GM labeling policy.
Regulators could decide to include only the ones which possess higher probabilities of GMO
contamination and/or are important to consumers’ demand. South Africa, New Zealand, and
Russia’s regulations cover all food items, while animal feed is added in Brazil, England, and
the European Union’s coverage (The Law Library of Congress, 2014). In Japan, 8 crops and
33 processed foods are included, while other agricultural products are excluded. As for China,

the coverage comprises of soybeans, corn, rape, and tomatoes.

Previous studies on GM food have not been dedicated to emerging economies like Thailand,
partly because Thailand has not been a major supplier of GM crops in the world. Nevertheless,
the research on this area has been carried out during the past decades. Current experiments
by government agencies and in universities’ laboratories are focused on crops with high
economic value such as papaya, rice, chili peppers, tomatoes, pineapples, yard long beans,
cotton, and orchids (Rerkasem, 2005). On December 25, 2007, the cabinet approved
experiments on GM plants only if they were conducted on the government’s test field, after
applying strict containment measures (Cabinet blocks GM, 2007). Certain crops with export
potential such as rice are omitted from the field trial. Nevertheless, over the past decades, there
have been many reports of GMO contamination in open fields, such as GM cotton in Loei
province in 1999, GM papaya in Khon Kaen province and other provinces in 2004, and GM
maize in Phitsanulok province in 2007 (Greenpeace, 2007). In 2010, cases involving GM cotton,
GM papaya, GM maize, GM chili, and GM soybean were reported in eight provinces across
Thailand (Danger of new GMO, 2010). As a result, several NGOs are trying to persuade the
Thai government to reverse its decision to allow open field experiments. However, despite these
criticisms from NGOs, the Department of Agricultural under the Ministry of Agriculture and
Cooperatives has conducted a feasibility study on the commercialization of GM crops

(Vipoosanapat, 2014).
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Although Thailand’s supply of GM crops is limited; Thai consumers could still be exposed to
GMO, as Thailand has imported such crops from other countries instead of relying on its own
production. As a result, this study chooses to focus on the demand side of GM food in Thailand.
Specifically, the study employs the experimental auction in quantifying GM food’s willingness
to pay (WTP). Previous studies that derive WTP of GM food through the experimental approach
have recruited consumers and students as subjects, and provided policy recommendations.
Since questions have been raised regarding the ability to generalize the results from students
to the general population; this study relies on both students and consumers, so their WTPs can

be compared and analyzed.

Since the auction is conducted in Thailand, the current GM labeling policy has to be tested.
In 2002, Thailand’s Ministry of Public Health (MOPH) has issued an announcement regarding
the GM food labeling. It is @ mandatory labeling, which implies that GM-free producers cannot
voluntarily post such sign on their products. The announcement covers only 22 food items which
have soybean or corn as their main ingredients. The threshold level is set at 5%, and is applied
only to the top three ingredients. The MOPH has initiated the revision of the announcement
in 2020, with the plan to expand the coverage to all types of food and animal; still, non-
governmental organizations (NGOs) has requested for a lower threshold level (Thai PBS News,
2020).

2) Literature Review
In order to estimate WTP, researchers have mainly relied on either surveys or experimental
auctions. Relative to laboratory experiments, surveys could be conducted with larger samples
and potentially lower costs (per sample). The experimental auction, on the other hand, is
incentive compatible; since samples or subjects are endowed with money (or products) and
required to purchase or exchange the product. The auction mechanism could also be designed

to motivate participants to reveal their true demands.

Experiments have traditionally depended on student samples for the purpose of testing
economic theories. University students are more convenient to recruit and incur lower costs
to researchers, but could raise skepticisms when the results have to be generalized and serve
as policy recommendations. Earlier studies on induced valuation show mixed results between
students and nonstudents. Maguire et al. (2003) conducted telephone and in-person surveys

on both students and adults in Atlanta, the U.S., regarding their WTPs to the public good; and
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found consistent behaviors between both groups. Mjelde et al. (2016)’s study asked for WTP
for transportation attributes in order to serve elders in Texas, the U.S. Although both groups’
behaviors were generally comparable, students’ average WTPs were dissimilar to general
population. Hsu and Shiue (2008)’s study on WTP for non-pirated software in Taiwan indicated
that students and general consumers did not share the same pattern. Under the experimental
auction approach, Dyer et al. (1989) recruited both students and executives from construction
companies to participate in the first-price auction. Both groups ended up committing to the

winner’s curse, and there was no statistical difference between their bids.

Lusk et al. (2005)’s meta-analysis on GM food valuation found no statistical difference between
students’ and nonstudents’ estimates. Nevertheless, the meta-analysis was derived from 25
studies; which employed different elicitation methods namely, survey, interview, and experiment.
As presented in Table 1, past studies on GM food valuation under the experimental auction
have used either students or consumers as subjects; exceptions being the studies by Kaneko
and Chern (2005) and Bansal et al. (2013). Kaneko and Chern (2005)'s subjects were 28 students
and 39 nonstudents from Japan, whilst Bansal et al. (2013) invited 64 students and 50 teachers
from India to participate in their auction. Depositario et al. (2009) were the first to search for
inconsistency between students’ and nonstudents’ bidding behaviors for GM food. Under the
fifth-price auction, all subjects from Philippines submitted bids for a bag of golden rice. The
bidding results indicated that although students had lower average WTP than nonstudents,

statistical tests did not confirm such difference.

Table 1: Student and consumer subjects in experimental auction of GM food

Students Consumers
Buhr et al. (1993) — U.S. Huffman et al. (2003) — U.S.
Lusk et al. (2001) — U.S. Rousu et al. (2004) — U.S.
Wachenheim & VanWechel (2004) — U.S. Colson et al. (2011) — U.S.

Lacy & Huffman (2016) — U.S.

Lusk et al. (2006) — U.S., England, and France
Noussair et al. (2002) - France

Noussair et al. (2004) - France

Dannenberg et al. (2008) - Germany

Jaeger & Harker (2005) — New Zealand
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Experimental auctions of GM food which relied on student subjects were all conducted in the
U.S., as shown in Table 1. Buhr et al. (1993)'e experiment involved 106 students in the U.S.
Students were endowed with a sandwich, and asked to bid for a GM sandwich. Under the
Vickery auction; subjects were motivated to reveal their true valuations since the highest
bidder won the product, but paid the price of the second-highest bidder. Interestingly, the GM
food’s average bid was higher than non-GM. Lusk et al. (2001) also recruited U.S. students
to join the first-price and the second-price auctions, in order to bid for corn chips. Although
GM corn chips received an average discount of 14%, most subjects were not willing to pay

higher for GM-free food.

The random nth-price auction was adopted in the Wachenheim and VanWechel (2004)’s
experiment on 112 students from the U.S. Subjects had to bid for cookies, potato chips, and
muffin; which were presented with GM and GM-free labels. On average, GMO received
discounts between 10% and 14%. This auction technique has been proven to be effective
against off-bidders, or those who have considerably lower (or higher) valuations (Shogren
et al., 2001). These off-bidders may not actively participate in the bidding process when the
winners are restricted to one or a few highest bidders. The random nth-price auction allows
any bidder to win, depending on the randomly drawn number n, which ranges from 2 to the

number of participants. Those who bid higher than the nth-bidder’s price win the auction.

As for studies that relied on consumer subjects, both Huffman et al. (2003)’'s and Rousu
et al. (2004)'s experiments recruited U.S. consumers to participate in the random nth-price
bidding for three food products. Most subjects in Huffman et al. (2003)’s study submitted
lower bids for the GM label, with average discounts between 14% and 18%, conditional on
the food items. Rousu et al. (2004) explored the differences between the 5% threshold,
the 1% threshold, and the GM-free labels. Although consumers lowered their WTPs on GMO,

they perceived the 5% and the 1% contents as no difference.

Colson et al. (2011)'s and Lacy and Huffman (2016)’'s random nth-price experiments used
random subjects from the U.S. In Colson et al. (2001)’s study, 92 subjects submitted their bids
for three agricultural products namely, broccoli, tomato, and potato. Premiums for non-GM
products were between 17% and 29%. Interestingly, U.S. consumers in Lacy and Huffman
(2016)’s study gave higher prices to GM potato and potato dice by 6% and 17%, respectively;

although their WTPs were depending on the information source.
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Lusk et al. (2006) studied WTP for GM food among consumer subjects from three countries
namely, the U.S., England, and France. Consumers’ WTPs were derived from the fifth-price
auction. Both Noussair et al. (2002)’s and Noussair et al. (2004)’s studies focused on French
consumers. Noussair et al. (2002) welcomed 112 subjects to participate in the Vickery auction
for GM chocolate bars. The researchers presented the labels on the projected screen, in order
to raise subjects’ awareness. Such awareness was effective, since consumers gave an
average of 43% premium to non-GM food. Noussair et al. (2004) investigated consumers’
WTP for the smaller threshold level, specifically the 0.1% level. The auction mechanism was
the Becker-DeGroot-Marschak (BDM), in which winners were the ones who bid higher than
the randomly picked price. Subjects from France did not view the 0.1% GM content as equally

as GM-free.

Other than consumers from the U.S. and France; in Dannenberg et al. (2008)’'s experiment,
164 German participants bid for soybean oil and chocolate bar under the Vickery auction.
On average, subjects assigned price premiums to GM-free soybean oil and chocolate bar of
89% and 144%, respectively. The experiment which was conducted in Asia Pacific included
Jaeger and Harker (2005) who adopted the fifth-price auction to study WTP for GM food among
New Zealand consumers. The researchers estimated Kiwifruit's WTP based on bids by 100

random subjects.

3) Experimental Methodology
The experiment which was conducted in one classroom of Mahidol University, Thailand; was
participated by 60 students and 70 consumers. All participants were solicited through posters
which were publicized around the campus and on social media. Participants were informed
merely that the experiment was related to food; neither the GM labeling information nor the
auction methodology was stated. There were 13 sessions, since each session needed 10
participants. However, participants were not allowed to select their own session; instead,
participants were contacted and assigned the session by the experimenter, so those who knew
each other were not placed in the same session. Table 2 presents demographic profiles of

both groups of participants.



16  Development Economic Review

Table 2: Demographic characteristics of participants

All Students Consumers
Variable Definition Mean Mean Mean
(SD) (SD) (SD)
27.10 20.58 32.69
Age Age of participant
(7.41) (1.61) (5.64)
0.29 0.32 0.27
Male Male = 1, Female = 0
(0.46) (0.47) (0.45)
0.48 0.00 0.89
Bachelor Bachelor degree or higher = 1, Otherwise = 0
(0.50) (0.00) (0.32)
Below Baht 5,000 = 1; Baht 5,000 — 9,999 = 2;
| Baht 10,000 — 24,999 = 3; Baht 25,000 — 49,999 = 2.74 215 3.24
ncome
4; Baht 50,000 — 99,999 = 5; Baht 100,000 and (0.97) (0.80) (0.81)
higher = 6
0.46
Student Student = 1, Consumer = 0 N/A N/A
(0.50)
4.66 4.62 4.70
Household Number of members in participant’s household
(1.46) (0.88) (1.81)
0.44 0.42 0.46
Children Children in household = 1, Otherwise = 0
(0.50) (0.50) (0.50)
0.36 0.10 0.59
Shopper Main shopper =1, Otherwise = 0
(0.48) (0.30) (0.50)

After participants had read the information sheet and signed the consent form, the experimenter
paid each participant with 500 Baht cash. The experimenter could choose to endow subjects
with either cash or product, which could influence how subjects behave in the auction (Lusk
et al., 2004). Product endowment could cause subjects to feel obligated to the experimenter;
thus, bidding higher. Additionally, subjects’ unwillingness to lose the possessed product may
be stronger, compared to when the endowment is money. Thus, these “reciprocal obligation”
and “loss aversion” bias can be reduced when money is awarded instead (Corrigan & Rousu,
2006).

The session lasted for approximately two hours. During the whole process, the experiment
was conducted with complete anonymity, since subjects randomly drew their own letter names

and revelation of actual names was strictly prohibited. The experimenter explained the random
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nth-price auction process, including examples. Subjects were also informed that the experiment
entailed two practice rounds and six actual rounds. In the first practice round, subjects were
presented with one food item. After subjects had submitted their bids, the experimenter wrote
all the bids on the board, ranking from highest to the lowest. Then, the n number (from one
to ten) was randomly drawn from a clear box, and the winners (letter names) were publicly
announced without actual exchange of money for the food item. The second practice round
followed the same practice, but with three food items. At the end of each practice round,

participants could ask questions regarding the auction procedure.

Subjects were reminded that only one of the six actual rounds was the binding round, and the
determination of such round was random and announced at the end of the experiment. This
implied that only the winners of the binding round would have to exchange money for the food
items. This was implemented to prevent earlier rounds’ winners from losing their motivation
in bidding for later rounds, due to insufficient endowment to cover all products in all rounds.
In each of the six actual rounds, the experimenter presented the three food items to all par-
ticipants to examine. Consistent with previous studies, three products were preferred with the
expectation that participants would be interested in bidding at least one product. Popcorn,
corn cereal, and soybean oil were chosen in the actual rounds, since the existing MOPH'’s
announcement on GM labeling covers only corn and soybean ingredients. Participants wrote
their bids for all the three food items in the paper sheet. Each round ended when all sealed

bids were collected concurrently.

The six actual rounds were directed under the same procedure, but with different labeling
policies. In order to eliminate the brand effect from the experiment, all food items had to be
re-packaged with plain white labels. Comparisons across rounds could be possible when only
labeling policies were adjusted. The actual label presented only the weights, ingredients, and
expiration dates of the products. The GM label contained the additional “made from
genetically modified corn (or soybean)” statement. The 5% GM threshold level label and the
1% GM threshold level label specifically stated the “up to 5% of corn (or soybean) could be
genetically modified” statement and the “up to 1% of corn (or soybean) could be genetically
modified” statement, respectively. The GM label with nutritional value indicated the “made from
genetically modified corn (or soybean) to raise vitamin A enrichment” statement, similar to the
golden rice. Lastly, the GM-free label enclosed the additional “certified to be free of any

genetically modified ingredient” statement. It should be pointed out that different sessions were
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carried out with different sequences of these six actual rounds, in order to minimize any

possible bias from certain sequential arrangement.

Questionnaires were distributed at the end of the experiment (rather than at the beginning) to
ensure that subjects did not have advanced knowledge that the experiment was about GMO.
In addition to demographic characteristics, the questionnaire asked subjects for their shopping
behavior, and their knowledge and perceptions about GM food. A simple risk attitude test
which could generate additional compensation was also conducted. Although subjects in the
experiment did not represent all Thai shoppers, statistics from Table 3 show that they often
read food labels, and most agreed on the importance of the GM content food labels. The Thai
subjects admitted that even if they did not have much knowledge about GMO, they did not
have a positive attitude towards GMO, and some perceived GM food as risky. This is different
from Chinese consumers who tend to have favorable opinions about GMO, and view GM food
as having little or no risk, which affects their WTP (Li et al., 2002). Note that each subject’s
perception towards GMO and his/her general risk attitude do not move in the same direction,

showing a correlation of -0.116.
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Table 3: Definitions and summary statistics of attitudinal variables

All Students Consumers
Variable Definition Mean Mean Mean
(SD) (SD) (SD)
Importance of food safety versus food price
7.26 7.65 6.93
Safety [Scale from 1 to 10; Food price most important =
(2.70) (2.26) (3.01)
1, Food safety most important = 10]
Importance of food nutrition
7.40 7.18 7.59
Nutrition [Scale from 1 to 10; Not important = 1,
(2.54) (2.30) (2.73)
Most important = 10]
Frequency of reading food labels
3.98 3.82 4.11
Label_Read [Always = 5, Often = 4, Sometimes = 3, Rarely =
(0.95) (0.83) (1.03)
2, Never = 1]
Importance of GM labels
2.77 2.75 2.79
Label_GM [3 = Very important, 2 = Little important,
(0.55) (0.54) (0.56)
1 = Not important]
Self-reported knowledge about biotechnology
1.78 1.78 1.77
Knowledge [High knowledge = 3, Some knowledge = 2,
(0.49) (0.52) (0.46)
No knowledge = 1]
Opinion about the use of biotechnology
1.80 1.89 1.72
Opinion* [Favorable opinion = 3, Neutral opinion = 2,
(0.74) (0.70) (0.78)
Negative opinion =1]
Risk perception associated with GM food 2.33 2.24 2.43
Risk_GM*
[High risk = 3, Little risk = 2, No risk = 1] (0.62) (0.66) (0.61)
Risk attitude of participant
5.12 5.08 5.14
Risk_Attitude** [Scale from 0 to 9; Risk loving = 0, Risk averse =
(2.52) (1.97) (2.93)

9]

Source: Attitudinal variables are adapted from Li et al. (2002)
Note: The “Don’t know” choices have been excluded from the summary of statistics.

The risk attitude test was a simplified version of the Holt and Laury (2002)’s test, which con-
sisted of 9 decision rows, each with 2 options: A and B. Option A in all rows was the 25 Baht
payoff with certainty; whilst Option B’s payoffs were either 50 Baht or 0 Baht, depending on
the results of the 10-sided dice rolling. Higher chances of winning 50 Baht increased in latter
rows. For example, the first row of option B stated that if the dice rolling turned out to be
number zero (10% chance), the payoff is 50 Baht, while other numbers (90% chance) meant
no additional compensation was given. For the second row, when the numbers zero and one

occurred, 50 Baht would be awarded. In the last row, there was a 90% chance of winning 50
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Baht, and a 10% chance of winning nothing. The expected outcomes of options A and B were
the same in the fifth row. Risk lovers were expected to choose option B since the very first
row, and would be assigned the scale of “0” in the Risk Attitude variable. On the other hand,
a very risk averse subject could choose option A in all rows, and would be assigned the scale
of “9”. Subjects were informed that only one row was randomly selected for the actual payment.

For a review of other procedures to elicit risk attitude, see Harrison and Rustrém (2008).

4) Experimental Results
Students and consumers display different average bids in the GM labeling experiment in
Thailand. Generally, consumers submitted lower bids than students, except in the case of
soybean oil where bids from both groups were not vastly different. For students, the average
bid for food products with actual labels is the highest, even when compared to the GM-free
and value added GM labels. As for consumers, GM-free food receives the highest valuation,
followed by GM food with additional nutrition (for popcorn and cereal) or the actual label (for
vegetable oil). Tables 4 to 6 present comparisons of bids from students and consumers for

popcorn, corn cereal, and soybean oil, respectively.

Table 4: Comparisons between bids from students and consumers for popcorn

Discount (-) Discount (-)
Students Consumers
Premium (+) Premium (+)
Average bid for an “Actual label” in Baht 29.10 N/A 21.97 N/A
Average bid for a “GM label” in Baht 24.85 -14.60% 20.64 -6.05%
Average bid for a “GM-free label” in Baht 27.73 -4.70% 23.00 +4.68%
Average bid for a “5% GM threshold label” in
25.40 -12.71% 20.37 -7.28%
Baht
Average bid for a “1% GM threshold label” in
24.72 -15.06% 21.33 -2.93%
Baht
Average bid for a “Value added GM label” in
27.27 -6.30% 22.51 +2.47%

Baht

Note: % discounts or premiums are compared to actual label
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Table 5: Comparisons between bids from students and consumers for cereal

Discount (-) Discount (-)
Students Consumers
Premium (+) Premium (+)
Average bid for an “Actual label” in Baht 38.17 N/A 31.87 N/A
Average bid for a “GM label” in Baht 34.60 -9.34% 29.03 -8.92%
Average bid for a “GM-free label” in Baht 37.47 -1.83% 32.97 +3.45%
Average bid for a “5% GM threshold label” in
34.20 -10.39% 29.96 -6.01%
Baht
Average bid for a “1% GM threshold label” in
33.95 -11.05% 29.36 -7.89%
Baht
Average bid for a “Value added GM label” in
37.10 -2.79% 32.00 +0.40%

Baht

Note: % discounts or premiums are compared to actual label

Table 6: Comparisons between bids from students and consumers for oil

Discount (-) Discount (-)
Students Consumers
Premium (+) Premium (+)
Average bid for an “Actual label” in Baht 34.12 N/A 32.06 N/A
Average bid for a “GM label” in Baht 29.28 -14.17% 30.37 -5.26%
Average bid for a “GM-free label” in Baht 33.87 -0.73% 32.80 +2.32%
Average bid for a “5% GM threshold label” in
31.15 -8.70% 30.04 -6.28%
Baht
Average bid for a “1% GM threshold label” in
30.93 -9.33% 31.20 -2.67%
Baht
Average bid for a “Value added GM label” in
31.78 -6.84% 31.74 -0.98%

Baht

Note: % discounts or premiums are compared to actual label

Although both groups assign discounts to GM food for all threshold levels, students appear to
have a more unfavorable attitude towards GM food, as evidenced by steeper discounts for all
GM food items. In case of popcorn, for example, students’ average bids for GM label, 5%

GM threshold level, and 1% threshold level are less than the actual label by more than 10%,
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while consumers’ average bids for such labels are in the range of 3% to 7%. Nevertheless,
based on the t-tests’ results displayed on Table 7; there are no statistical differences among

these three GM labels, for both consumers and students.

Compared to other GM labels, enhanced GM food receives a higher acceptance level from
both consumers and students. Relative to students, consumers perceive this value-added GM
food as equally (or even more) favorable to the actual label products. In case of popcorn, for
example, the average bid for the value-added GM label is 2.47% higher than the actual label,
although still slightly lower than the GM-free food. Statistical tests confirm that both consum-

ers and students give higher valuations to all GM food with additional nutritional value.

Table 7: P-values from one-sided t-Tests for different labeling policies

Popcorn Cereal Qil
Students Students Students
Consumers Consumers Consumers

Difference between the average bid for an “Actual 0.0036™* 0.0580* 0.0210**
label” and a “GM label” 0.0944* 0.0130** 0.0653*
Difference between the average bid for a “Actual 0.0725* 0.2840 0.4354
label” and a “GM-free label” 0.1165 0.1525 0.1565
Difference between the average bid for a “5% GM 0.3787 0.4369 0.1130
threshold label” and a “GM label” 0.3399 0.1322 0.3359
Difference between the average bid for a “1% GM 0.4747 0.4086 0.2091
threshold label” and a “GM label” 0.1871 0.3658 0.1499
Difference between the average bid for an “GM 0.0187** 0.0564* 0.0793*
label” and a “Value added GM label” 0.0170** 0.0238** 0.0795*

Note: ** P-value < 0.05 * P-value < 0.10

As presented in Table 8, results from independent-samples t-tests show that bidding behaviors
of students and consumers are not statistically different, except when they bid for popcorn

and cereal, and only for the actual label.
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Table 8: P-values from two-sided t-tests comparisons between students and consumers

Popcorn Cereal Oil
“Actual label” 0.0187** 0.0796* 0.5622
“GM label” 0.1911 0.1431 0.7472
“GM-free label” 0.1075 0.2252 0.7222
“5% GM threshold label” 0.2531 0.1694 0.9369
“1% GM threshold label” 0.1098 0.2004 0.7629
“Value added GM label” 0.1539 0.2004 0.9911

Note: ** P-value < 0.05 * P-value < 0.10

If bidding zero represents a complete rejection of GM food, a few students and consumers
submitted zero bids for GMO, as presented in Table 9. Generally, consumers have less
unfavorable opinion against GM food, as three to five of them bid zero for GM, 1% threshold,
and 5% threshold labels. Take popcorn for example, only 5 out of 70 consumers, or 7.14%,
always reject GM food regardless of the contamination level. As for students, GM vegetable
oil has the highest rejection rate, compared to popcorn and cereal. In addition, for all three
food items, the GM label carries the higher rejection rate, relative to both 5% and 1% threshold

levels.

Table 9: Percentage bidding zero

Popcorn Cereal Qil
GM 1% 5% GM 1% 5% GM 1% 5%
Students 10.00% 6.67% 6.67% | 13.33% 10.00% 6.67% | 20.00% 13.33% 13.33%
Consumers 7.14% 714% 7.14% | 7.14% 571% 5.71% | 5.71% 7.14% 4.29%

Previous experimental studies found no strong evidence of a relationship between GMO
aversion and demographic variables (Lusk et al., 2001; Huffman et al., 2003; and Noussair
et al., 2004). For this study, WTP for GM food which are based on bids from actual round 2

are regressed against demographic and attitudinal variables. Results from popcorn, cereal,
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and vegetable oil are reported separately in Table 10, since the three products could have
different perceived market prices. The results show that no single variable significantly
influences GMO demand for all three products. Contrary to the findings of Lusk et al. (2006),
older consumers seem to be more hostile towards GMO in the area of vegetable oil. Thai
males’ acceptance of GM food is less than that of females, which is inconsistent with previous
studies where female GMO acceptance is usually lower than that of males (Costa-Font et al.,
2008). Interestingly, households with children place higher premiums on GM popcorn and
vegetable oil. In addition, income level is directly related to higher bids for GMO, in the case
of popcorn. Other demographic characteristics, such as level of education and number of
members in a household, cannot explain GM food’s acceptance. Regression results confirm

the earlier statistical tests that students do not bid differently than consumer subjects.

Table 10. Results from regression models

Popcorn Cereal Qil
-0.376 -0.974 -1.053*
Age
(-0.644) (-1.419) (-1.729)
-10.997** -11.530* -8.562
Male
(-2.050) (-1.828) (-1.531)
-6.363 -14.934 -15.440
Bachelor
(-0.509) (-1.015) (-1.184)
5.589* 4.468 0.223
Income
(1.744) (1.186) (0.067)
4.133 -8.817 -21.087
Student
(0.287) (-0.520) (-1.402)
-2.173 -2.377 -1.495
Household
(-1.176) (-1.094) (-0.776)
8.767* 7.495 9.776**
Children
(1.929) (1.402) (2.063)
-0.821 4.770 2.112
Shopper
(-0.141) (0.695) (0.347)
-2.968* -1.544 -1.093
Safety
(-2.338) (-1.034) (-0.826)

Nutrition 2.658* 0.890 -1.099
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Popcorn Cereal oil
(2.035) (0.580) (-0.807)
3.048 0.755 2.260
Label_Read
(1.165) (0.245) (0.829)
5.778 4.364 4.831
Label_GM
(1.315) (0.844) (1.054)
-2.418 -7.797 -3.221
Knowledge
(-0.490) (-1.344) (-0.626)
-0.669 -0.441 0.916
Opinion
(-0.205) (-0.115) (0.269)
-3.024 -0.385 -0.738
Risk_GM
(-0.763) (-0.082) (-0.178)
-0.453 0.341 0.359
Risk_Attitude
(-0.447) (0.286) (0.340)
N 93 93 93

Note: Definitions and descriptive statistics of variables are presented in Table 2 and Table 3. Numbers in parentheses
are t-statistics. ** P-value < 0.05 * P-value < 0.10

As for attitudinal variables, only attitudes about food safety and food nutrition have an impact
on GM food acceptance. For popcorn, participants who view food safety as more important
than food price are against GMO, whilst those who consider food’s nutritional value prior to
consumption are in favor of GM food. Unexpectedly, participants who have negative opinions
about the use of biotechnology and perceive GM food as having high risks do not place
a lower valuation on GMO. Consumers and students who profess to have strong knowledge
about biotechnology neither accept nor reject GM food. In addition, for most participants who
frequently read food labels and view GM labeling as necessary, these factors do not determine
their WTP. Lastly, an individual's risk attitude does not significantly affect his’/her GMO

preference.

5) Conclusion
The results from the experiment show that Thai consumers and students have unfavorable
opinions against GM food. Both groups’ willingness to pay for GMO is lower than regular food.
Since there is no statistical difference between WTPs for actual labels and GM-free labels,
the voluntary labeling policy may not evidently benefit GM-free food producers. Additionally,

when there are no significant differences among the GM label, the 5% threshold level, and
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the 1% threshold level; the current requirement of 5% threshold level could be socially
appealing due to its lower cost on the producers’ side. In addition, both consumers and
students have welcomed GM food with added nutritional benefit, as its WTP is significantly

higher than GM food; and could be even higher than regular food items.

Although consumers generally submitted lower bids than students, there is no statistical
difference between consumers’ and students’ WTPs; thus, comparisons among previous
studies which rely on different groups of subjects are possible. Additionally, this implies that
researchers could employ both groups as subjects in their experimental auction. In order to
save costs of running experiments, students could be invited to participate in similar

experiments for the purpose of monitoring Thai consumers’ behaviors over time.

No definite conclusions can be drawn regarding demographic and attitudinal factors that
influence demand for GM food, since consumers react differently to different GM food items.
Interestingly, certain results contradict those of previous studies. For example, Thai females
seem to have less negative attitudes towards GMO than males, and households with children
are not entirely against GM food. From the survey, participants in this study generally realize
the importance of GM labeling, and perceive GMO negatively. However, the results from
regression models do not confirm such results; even participants who have negative opinions

about biotechnology and view GMO as risky, do not statistically reject GM food.

One of the limitations of the study is the focus on subjects in Bangkok and surrounding
provinces; therefore, further studies on subjects from other parts of Thailand are required to
confirm the results. Consequently, generalizability and policy adjustment are recommended
only when more samples are included. Future researches could also focus on other types of

food or other benefits of GMO, which are sensitive to consumers.
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Abstract

The purpose of this study was to examine the relationship between national income and life
expectancy by the Granger Causality test. The annual secondary data of Brunei and Singapore
from 2000 to 2018 are utilized by time series analysis. The data stability, the coefficient of ADF
and KPSS at the significance level 0.05 at first order and the appropriate level of life expectancy
lag length of male and female populations in Brunei and Singapore were tested. The result
showed that the Granger Causality test accepted the main hypothesis (HO) as the economic
growth (national income per capita) was not a cause of life expectancy of both countries.
On the other hand, life expectancy was a cause of economic growth of male population of both

countries.

Keywords: Life Expectancy, Average Lifespan, Economic Growth, Per Capital Income,

Granger Causality

* Assistant Professor of Liberal Arts, - Rajamangala University of Technology Thanyaburi Phaholyothin 87 Soi 2
Prachathipat, Thanyaburi Pathumthani 12130 Thailand - Email: manipat.k@gmail.com, mysaimek2016@gmail.com,
manipat_s@rmutt.

** Assistant Professor of Science and Technology, - Rajamangala University of Technology Krungthep. 2 Nang linchi rd.
Thung Maha Mek, Sathon, Bangkok 10120 Thailand - Email: kitisart.k@rmutk.ac.th

*** Assistant Professor of Science - at Kasetsart University Sriracha, 199 Moo 6, Sukhumvit Road, Tung Sukla, Sri Racha,
Chon Buri, 20230 Thailand - Email: fuangfar.p@ku.ac.th



32 Development Economic Review

1) UNH (Introduction)
a @ a A (% an A a & ' : v a

nanagdldsniaanumanisrasiianiindusaslzmnsludzinadng 9 daldifa
[l 1 e { o a a g ~ a X 1 1

Urlaptadnanndenswawdszing ainnzlsasznnanianfeduludagiuil adnagu
! ' @ \ | o =~ . . @ A A

COVID-19 &#4NadaANUNIIABENNINGBIFUIA TIBNAILEINAGIDNTVUIARY (AN8Y) 38819

sanansznudemadulamaassgia Ssenunenisesiioniaaydvadodudulmaany

lumsianizgrnwsesdszmnauaziduditsindaydemsianswamniarsgiazes

Uszina

damidnsMiasgniiuaualays Acemoglu and Johnson (2007) ldAnwnansznuvasayy

daUszANTAINNINLATEENY NANISANHINDI N1IANIARLWNNIANETRANIZNDBLIININ

@iamimﬁuuuﬂaamq“ﬂ"m'%uluﬂ W.¢. 2483 uel ludnanan w.a. 2483 lagleniswennsaiaam
' v A X ¢ = & o o a X & < &

mine lapwohongdidndu 1 wedidud ldszmnadndu 1.7-2 wedidud udnanszny

¢ GDP lagsiutiasningnn

NANIANBNV89 Echevarria and Lza (2006) 31a7e# 316N mwfo%ﬁmﬁgaﬁummaiﬁmnﬁulm
289 GDP davasasdadszuumydssiuginy é’mwL'Euamuﬂizﬂvué'aﬂuﬁga"fm:aﬂé’mw
msidulaves GDP dawd NMsANwILABIRUEsRTRNMNEIT N sanB st uatnssaLitos
'jm"'al,t,ﬂiei’mﬂﬁlﬁui@mdLﬂﬁﬂgﬁ%:ﬁwaﬂi:ﬂu@iammmwi’waa%iw%amqmyﬂmﬁw%

laiagnels a9tunan13AN©1va9 Echevarria and Cruz (2006): Mahumud et al. (2013): Felice

et al. (2016) leugasliidninmadulanisiassgiadnansznudannuaianiizasdianse
mqﬂ‘maﬁm UGNAN13FNY18I_Acemoglu and Johnson (2007) waz Wang et al. (2015) v

A v A A o o & ' a a A ' o A A ' =
Sndhunibaninaunu Sswnhmadulamaessgiauny lddnadaaydbiafone niaudyuniis
o A 4 a X Y a a o [

fa o1gdbdsfivinduihldmadulamarssgfivaaasdiodinansfinmaas Kunze (2014)
o ) =2 <X ao ¢ A = v o ¢ ' ) a o
fmiunsfnmeish SdagUemdnafnsmanudunuszningldlemnmanuang
manitwesiia (@1gdbiads) ditmmeaseunNuFINLELEIRGLTINAYEY Granger Causality
vastszinau luuaztszimeisalys laslddayaaunsuiaanmed szozoa 19 1 (a.a. 2000-2018)

2) NUNINITIWNITN (Literature Review)
ANUANANIIVDITIN WIoan q“u”maﬁmﬂud”; LLﬂiﬁﬁ’]ﬂ”zyslumn”ﬂm’;:q"umwmmﬂ's:"mﬂmaz
dudnisdiadgdemiammiawinaaissianasdszng madnsanudunuiezaing
madulanmaassganuanumenisesiianiwandiddannidsaiuludszidudinsn
@T\‘lL’ﬁ%ﬂ'ﬁﬁﬂ‘]ﬂﬂﬁLﬂﬂQﬂﬁ’lLa%aI@]EI Acemoglu and Johnson (2007) ld@nsuansznuvasany s
@aUszANTNIWNNILAIEENY NANIIANEIWLIN N1IAIAAZLIUNIIANBTNANITNUBELIININ
demadouudasangdodululd wa. 2483 uilifinariaw wa. 2483 Tasldnswensel



Development Economic Review = 33

= &

@ ] v A & & & & o Y A X &
2OIMNITIANY I@]UW']J']WE]']EJ“HULW&J"H% 1 1oL Tue ml%ﬂs:mmmumu 1.7-2 tUa3Lgue

WANaNITNUAa GDP laysiuiiasninynn

Echevarria and Cruz (2006) 'la3ta312%3n mm@mfa%%@ﬁgaifudomlﬁmnﬁu‘[@mm GDP
darnasaiflefimatsiuginy 5@31L'Suamuﬂizﬁué'aﬂmﬁqum:a@é’mﬂmﬂﬁﬂmaa GDP
@iaWa Mahumud et al. (2013) lavihmsdnsnansznuanumanisdianumasdulamaiassgiag
wazenlddslunisguaguninvesdszinadanating wud an qm”slﬁl,ﬁwﬁudawammu‘[@mma
@iamsw‘i'u‘ﬁumaaswvlﬁﬁwiaﬁma:ﬁmhﬂﬁwuqmmwﬁgaﬁu SnNIMIIIURUEUL TN

wazANUIsNdeguM WA NuE R daa Ny TuIaaY

Kunze (2014) "I,@Tﬁ'lm‘smaaum’mé‘wwﬁﬁimhamsqm”ﬂLLa:msLﬁuImmoLﬂmgﬁﬂugﬂ WUy
sﬁauﬁuﬁumaai;uﬂixmmﬂyumimwLﬁmmﬂiﬂmﬂumauﬂfaﬁmmmumﬂ{gua:Lamm
Tunuuusdvaananidunalndy waaumndvlanslu lasuousaendmnufiduuoylaidu
daduszninengtouazmadulaniaaregin wud mq*‘ﬁ'sﬁL‘v‘i'u‘*fmza@mnaﬂ@ma
wsgiansataiuldta nefanufuWusuounauwansunedanuduiusuuuds U lu

szuUftesEgia s uuAtonsy

Wang et al. (2015) wui1 dazmnsdunfiangduenidaudiegs (i 90 D) ladanuduwuiiu
NuldUszmm@darinstzaudsnianazszaumuludinia innsaneildnaassnuanuny
Nan13AN®IVaY Felice et al. (2016) ludszinadanfuazsidu Anudmadulamaassgia
o v Qs dl&‘

iy doddn

Korkmaz and Kulunk (2016) ﬁﬂmsﬁﬂmluﬂ@;uﬂiuwﬁ OECD (1ualfoa WuLana d3auee
waswil anTeIdnT sy aliau slaimaiuaud 8and uazqIn) laslfuuunasey
anuduwmaiduna Grange Causality W anudINEzRINEANMIANIIZALANANI
fanusunusnuauaanisssiialuianisdoanumadulansassgia asnansdnm
784 Laditka and Laditka (2016) mqm"’sﬁsnmué’uw"’uﬁ‘ﬁué’mwms'mamﬁ’asJ AN I
luﬁaaﬁ%ﬁqamaﬁﬂﬁmﬂq‘ﬁ‘mfuaﬂaa

AINANNIANBIVRY Paunica et al. (2020) la3iaTzAaniwavaInltidnadunudas (GDP
anlgan HENHEUNIN imvl@i”d’mqﬂﬂa waznsuslnaluainisen) dean q‘ﬁ'ﬂmﬁm antsanusdn
vaunaTIsazinangd lunsdhianizvasanninglal 7 dazina Aa lawuils sssadgidn
% a U a 6 A o a a k%

Jaunise 9n3 luaus anaiie uazalainifie @auuuwIn19vad Toda-Yamamoto U84 Granger
Causality 12790 a.@. 1995-2017 wamsAn®IWLIN nydldszinataunsy @auds GDP uae



34 Development Economic Review

mavilnadugarhawhuundininadeangdbvesme suddnadininadeangibuaignigs

a v 6 o a a o a_ A v S] @ ]
Tulswuflouszgoluldusud asananuglsdiipinaimaassgianadioafonu 4
HANTENUBBIGULT 4 AuandanunsduaIsgivdaagdoaioluyuuaivasinans

WRZLWARE

3) ABNIARBNNTIVY (Research Methodology)
ﬁagaﬁUVL@Tﬂi:m“mﬁ@iavﬁ“uaaﬂi:mﬂnm:mwumwi’waa%%maaﬂi:mﬂug‘lmm:ﬂi:mﬂ
Faalus I@]m‘*}j’agaﬁ?mswzﬁﬁlﬂu%ganﬁﬂgﬁ (Secondary data) Usztnnaynsuiian Tayai
snwaiuned asudd o, 2000-2018 lagld9ayaan World Development Indicators

maﬁnma%ﬁﬁnmﬁagmw 8la YTz 60%2209UTETINTUATAINAIARIIVRITAN
paidzinaanBou lasifan Uszsinauglu uazdszinaiealds I@ﬂﬂi’agaﬁﬁmﬁxﬁﬁﬂuﬁhga
n@unil (Secondary data) dazinnaunsuiian Teyadansasiiuied Gaudd e.q. 2000-2018
I@ml‘f‘ﬁ’agamn World Development Indicators last updated: 04/26/2021 ’imi%ﬁ“ﬁﬂgﬂﬂ’]mﬁﬁ
@T’sﬂﬁﬁmiwmaummﬁwwﬁﬂ%am@L%qwamaa Granger Causality 2835289 Toda and
Yamamoto (1995) Tag aunm3tr9snsiiuds VAR model 289 Toda and Yamamoto 910914358
284 Chirila and Chirila (2017)

p+d max p+d max
Yi=av+ D, BYe-it+ Y p¥i-j+un (1)
i=1 j=1
ptd max ptd max
Xeo=out D, GXioi+ D 8V j+ux (2)
i=1 j=1
fnua b
aaudls ANNRINY
GDP_PB Economic growth (GDP per capita) maoﬂs:mﬂujlu
GDP_PS Economic growth (GDP per capita) vadUseinaisnluy
LM_B Life expectancy 183133 1n 18U 14
LM_S Life expectancy v83U3zmnsTIe&Ialus
LF B Life expectancy 183UszmnIMdaug 1u
LF S Life expectancy va91szmnsnidgafenlus
I (*) Order of integration
IUINI lag
dmax izﬂvugdfgﬂmad Order of integration




Development Economic Review =~ 35

Taorwuasuuds 4 T ail

o H1: mudulamaassgiia (GDP per capita) vai3zinauglu Granger causes the Life
expectancy maaﬂiz"mﬂi"mwadugvlu

o H2: mudulamaiasegiia (GDP per capita) va43zinauglu Granger causes the Life
expectancy °uaaﬂsmmim’jwawi:mﬂugvl,u

o H3: matdulanaiassgia (GDP per capita) 2891Uszina&onlus Granger causes the
Life expectancy 28415zm1nImevastszinadsnlys

o H4: maifulanitassgia (GDP per capita) vasiszinafsalis Granger causes the
Life expectancy 1aslszminindsvaslszinaifealys

4) Wan15AN®N (Results)
NWITATIR LN aNNFNN BT TR ldUszm@denivesdszmnIuazanuaanid
Aa o A & A a &
VEITIN (DL VLLREY) mﬂizmﬂ?mmmzﬂi:“mmmgwa\nh:mﬂmﬂiﬂma:ﬂi:mﬂugh
laggisamvasdayaagsznind a.a. 2000-2018 iludayadszinnaunsuiaiuuunod
szozaan 19 3 ldmadenesinalasnisld Smmaseuanudimusidanadanazas Granger
Causality #1835u89 Toda and Yamamoto (1995)

daurinImaseuaNUFNHRUSLEINRGLBINAYES Granger Causality Lﬁaa’mﬂﬂ’agalﬂwﬁaga
mi,ﬂsuL’Jmu”ﬂ"l;iﬁmwﬁwadiaga (nonstationary) ﬁwmﬁ‘mﬂaaummmﬁwaﬁagw%a
gWngn (Unit Root Test) lasmInasaua1835 Augmented Dickey-Fuller Test (ADF) uazid
Kwiatkowski-Phillips-Schmidt-Shin (KPSS) (@v\‘lmi’mﬁ 1)



36  Development Economic Review

A137191 1 HANTINAFBULWNN (Testing the integration order of the variables)

Level of the variable

The first difference of the

The second difference of the

variable variable
Model with Model with Model with Model with Model with Model with
intercept intercept intercept intercept and intercept intercept and
and trend trend trend
GDP_PB -1.537944 -1.182147 -3.212829** -3.341483 -5.149888***  -4.960836**
(0.4922) (0.8833) (0.0370) (0.0932) (0.0010) (0.0061)
LM_B -3.464347** -2.23136 -4.145515** -5.210956** -4.184101** -1.910088
(0.0250) (0.4410) (0.0071) (0.0053) (0.0081) (0.5929)
LF_B -1.367932 -2.678012  -5.973407*** -3.298550 -3.717363**  -7.386189**
(0.5727) (0.2552) (0.0002) (0.1069) (0.0180) (0.0003)
GDP_PS 0.169398 -2.961604 -3.643774* -3.509059 -4.808668** -4.598986™*
(0.9621) (0.1698) (0.0170) (0.0726) (0.0021) (0.0124)
LM_S -1.094771 -1.312046 -4.063347** -3.51637 -4.842660** -4.323803**
(0.6906) (0.8510) (0.0071) (0.0722) (0.007) (0.0235)
LF_S -3.437777** -1.901629 -3.338195** -4.131865"*  -6.820890*** -7.767542
(0.0263) (0.6041) (0.0292) (0.0291) (0.0001)*** (0.0002)***

A19191 2 HAaNIINAFDL Kwiatkowski-Phillips-Schmidt-Shin (KPSS Unit Root Test)

Level of the variable

The first difference of the variable

The second difference of

the variable
Model Model with Model Model with intercept and Model Model with
with intercept and with trend with intercept and
intercept trend intercept intercept trend
LM-Stat

GDP_PB 0.191586
LM_B 0.587487

LF_B 0.261687
GDP_PS 0.128056
LM_S 0.192233
LF_S 0.580542
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GDP_PS fia -3.065585 § U KPSS t4 seauvindanyfi 0.05 fia 0.463000 91NMINAFaL
mwﬁwaoﬁaga WU fnFuLTeANS U0 ADF test uaz KPSS test fenannninda critical
value 184 ADF test LLaz KPSS test medﬂﬁqmauﬂ’aﬁa W30 stationary o ILAUSUALTINILS
Namiﬂﬂaaummﬁwaaﬂ’ayjaﬁwﬁﬁ Unit Root WU ﬁagaﬁslvleﬁ”ﬂi:“mmﬁ@iaﬁaﬂiz**nﬁﬂi
ﬁgwaaﬂs:mﬂugvl,ml,a:ﬂi:Lﬂﬂﬁdﬂiﬂ'ﬁ‘ﬁﬂawuﬁa ™ 32U first order, (1) lagniInasay
83D Augmented Dickey-Fuller Test (ADF) uazad Kwiatkowski-Phillips-Schmidt-Shin (KPSS)
mumm@wﬁ'waa‘fﬁ‘?maaﬂizﬂmnsmsmaaﬂizmﬂug"l,u uaztszrnIndsvaslsanaiealls
flauiis m 3200 level, 1(0)

NINAROU Autocorrelation LAzN1INAROLU Heteroskedasticity W11 ﬂ’agam‘ﬂumiﬂﬂaau
VL&iW‘LI‘inyW] Autocorrelation W&z U1 Heteroskedasticity WAINUUTINININARAU Lag structure

LWB%I6N lag length

ﬂ'aum‘smaaumwmﬁum@;Lﬂuma =FRINNINATELANNENIVBIFNEN (lag length) lasidan
maximum lag length 1% VAR models é283% AIC: Akaike information criterion Waz3%

SC: Schwarz information criterion 'leiein maximum lag length AIMN TN 3
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13197 3 N13Laan lag order &1%3U VAR models

Lag LogL LR FPE AlC sC HQ
VAR (LM_B, GDP_PB)

0 -131.9290 NA 336284.6 18.39054 18.67376 18.38752
1 -102.9232 38.67442 12501.89 15.05643 15.52846 15.05140
2 -79.60085 24.87718* 1054.576 12.48011 13.14096 12.47307
3 -71.86149 6.191486 795.0199* 11.981563* 12.83119* 11.97248*

VAR (LF_B, GDP_PB)

0 -156.8242 NA 720359.1 19.15579  19.44987  19.18502
1 -147.3814 13.33110* 390624.5*  18.51546*  19.00558*  18.56417*
VAR (LM_S, GDP_PS)

0 -140.8281 NA 323429.6 18.35351 18.64323  18.36835
1 -129.4917 15.58750* 133781.9*  17.43647  17.91933*  17.46119
2 -124.9102 5.154232 1352065  17.36377*  18.03979  17.39839*

VAR (LF_S, GDP_PS)
0 -128.1675 NA 203653.5 17.88900  18.17222  17.88598
1 -120.4509 10.28874* 129400.2*  17.39346*  17.86549*  17.38843*
2 -117.0150 3.665052 154730.7 17.46866  18.12951  17.46162
3 -114.3153 2.159735 228404.3 17.64204  18.49170  17.63299

*indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

157197 4 Wald test results

Dependent Variable  Lag length after tests dmax Chi-sq Prob.
LM_B 3 1 0.040721  0.9978
LF_B 1 1 0.750782  0.3862
LM_S 2 1 0.454855  0.7966
LF_S 3 1 0.161547  0.9835

HAMINAROUANUFUNUTITIAqLTINAYES Granger Causality Ieuaauaief 4 Taprins
NARALIZALAMANLINTBIFAT (lag length) TRUIEFI HANTINARALANNATIUANNTUN S
\BIARQLTING pausUsuNATMRAnTmMudulamaassgiia (meldsznmades) laDuduing
Passmanitvasiiavasmimestszing o szAURDIATY 0.05 unamMINATELNALATITUIY
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Abstract

Stan Shih’'s Smiling Curve concept has been applied for use in describing manufacturing
industries of various sizes around the world, yet no researches, so far, have ever been
undertaken using in small enterprises, such as community enterprises. The objective of our
research is to explain the use of the Smiling Curve concept in community enterprises in Thailand
as a case study. From a survey of 101 community enterprises under the One Tambon One
Product (OTOP) Entrepreneurship Program in a border province in Thailand, it was found that
the Smiling Curve concept can also be applied in the case of community businesses.
Emphasizing the importance of upstream activities, such as applying concepts of creativity and
research and development in production as well as focusing on downstream activities such as
marketing, sales promotion, and branding strategies are found to enhance business performance
(profit) of those community enterprises. Therefore, the relevant government agencies or business
sectors should step in to provide support and collaborative assistance by focusing on both
activities (upstream activities and downstream activities) to add value to community products

and make community businesses more competitive in both national and international markets.
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Abstract

The market of fresh coffee has continued to grow due to changes in consumer behavior, thus
attracting more investment in new coffee shops. This research is to study the feasibility of
investing in coffee shops in Prachachuen area. There are 3 sub-objectives: 1) to study the
financial feasibility of coffee shop business in Prachachuen area, 2) to study the risks of investing
in coffee shops in Prachachuen area, and 3) to study investment options in food delivery service
platforms. This research examines the feasibility of projects in four areas: technical, management,
marketing and finance. With a cost of capital at 8.5%, the results showed that the project was
financially worthwhile with a net present value of 459,835 baht. The internal rate of return of
the project is 19.11% and the payback period is 3 years 11 months. The project is worth investing

in, but the COVID-19 outbreak makes the project more financially sensitive.
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Abstract

The paper shows that transition to Electronic Vehicle (EV) industry involves crucial adjustments.
Thus far, supporting policies in Thailand are mostly producer oriented. Unfortunately, it has
been less effective since the number of EV (Battery EV, Hybrid EV, and Plug-in EV included)
in Thailand has been small and slow growing. Interesting policy to subsidize EV users on the
demand side and investment on EV infrastructures are worth considering as better and more
efficient policies. Government measures to mitigate some of the disadvantages for EV buyers
such as the more expensive EV over ICE, driving range anxiety, few and not enough charging
stations as well as some incentives provided can help the use of EV in Thailand. Expansion
of domestic EV market will be a fundamental factor necessary for the building and development

of EV industry and the future of auto industry.
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