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Abstract

This study investigates how information design on green tea leaf packaging affects
consumers’ perceived quality, focusing on the moderating roles of subjective knowledge (SK)
and QR code use. In Japan, the shift from specialty stores to supermarkets has reduced
opportunities for consumer education, making packaging a critical information source. Using
conjoint analysis with 600 consumers, we tested four attributes (aroma, brewing instructions,
award, and authenticity) across nine orthogonal profiles. Illustrations of aroma increased
perceived quality, while QR codes with detailed aroma or brewing instructions reduced it
compared with on-package information. Award information consistently enhanced perceived
quality, whereas authenticity cues showed limited influence. Higher SK lessened the negative



impact of QR codes, allowing knowledgeable consumers to interpret detailed cues more
positively. QR codes raised perceived quality only among consumers who scanned them,
though fewer than 35% did so. The findings highlight how packaging can balance clarity and
depth, offering guidance for agrifood marketing
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1. Introduction

This study aims to examine the relationship between information design on packaging and
consumers’ perceived quality of green tea leaves, with particular attention to the moderating
roles of consumers’ subjective knowledge (SK) and QR code use. Green tea leaves require
consumers to possess product knowledge to achieve a richer consumption experience, similar
to other knowledge-intensive products such as wine, cheese, and olive oil.

Tea is one of the most popular beverages worldwide, and green tea is widely
consumed in Asia, particularly in Japan (Shinozaki & Harada, 2014). In the Japanese green
tea market, substantial changes have taken place in consumer behavior and distribution
channels. The green tea market can be broadly categorized into pot-brewed green tea and
bottled green tea. In 2004, annual household spending on tea beverages overtook that of
green tea leaves (Ministry of Internal Affairs and Communications Statistics Bureau of Japan,
2009), marking a dramatic structural shift. The transition from pot-brewed to bottled green
tea is closely tied to a transformation in retail channels, particularly the decline in tea
specialty stores. The number of tea specialty stores peaked at 15,069 in 1982 and
subsequently declined, reaching 6,381 in 2014 (Ministry of Economy, Trade and Industry,
2009; 2016). As 0f 2020, 76.1% of regular tea leaf purchases were made at supermarkets,
followed by 24.6% at tea specialty stores (Ministry of Agriculture, Forestry and Fisheries,
2021). Tea specialty stores not only distribute tea products from farmers to consumers but
also transfer knowledge about tea (e.g., what constitutes valuable tea leaves). Changes in the
status and connections of production units (e.g., tea farmers, tea specialty stores, and
consumers) affect the creation, maintenance, and transfer of knowledge (Argote et al., 2003;
Cattani et al., 2013). While specialty stores provide professional staff who educate consumers
about tea leaves and assist in their purchases, consumers are less likely to accumulate
knowledge about green tea through their purchasing experiences in supermarkets, where
packaging becomes a vital source of information. Because consumers vary in their level of
product knowledge, similar packaging information may be interpreted differently depending
on their subjective knowledge.

Since its invention by Denso in 1994, QR codes have been widely used in consumer
communication (Denso Wave, n.d.), enabling consumers to quickly access supplementary
information such as website content (Albastroiu & Felea, 2015; Dou & Li, 2008). However,
not all consumers necessarily scan QR codes (Li & Messer, 2019; Rotsios et al., 2022). Given
that only a portion of consumers actively scan QR codes, the effectiveness of QR-based
information may depend on whether consumers actually engage with the technology.
Packaging information can also create confusion by presenting excessive information (Silayoi
& Speece, 2004). Moreover, because pot-brewed green tea involves multiple information
cues, it remains unclear which types of information are most important to consumers.

Consequently, this study addresses the following research questions:

RQI. Does the presentation of information on product packaging influence consumers’

perceived quality?

RQ?2. Does consumers’ SK of green tea moderate the effect of packaging information on
perceived quality?

RQ3. Does consumers’ QR code usage moderate the effect of packaging information on
perceived quality?

To address these research questions, we employed conjoint analysis, following
previous studies (e.g. Wang et al., 2022). The conjoint analysis included four attributes: (1)
Aroma, describing the tea’s characteristics such as aroma, taste, liquor color, and appearance;
(2) Brew, providing information on how to brew tea using a teapot; (3) Award, indicating the



official evaluation of tea leaves, such as special selection or recognition in national
competitions; and (4) Authenticity, referring to information on the product’s authenticity,
such as production region, manufacturer, or tea cultivar.

2. Literature review

Consumers’ product knowledge

Consumers’ product knowledge significantly influences purchasing and consumption
behavior (Flores et al., 2021; Quevedo-Silva et al., 2024; Raju et al., 1995). Knowledge of a
product’s information cues and its perceived meaning can change why a product is purchased,
when it is consumed, and how it is experienced (Ellis & Caruana, 2018). Pot-brewed green
tea consists of various information cues, including culture and customs (Xia & Donzé, 2023),
flavor (Lee et al., 2010; Lee et al., 2014), tea ware (Li et al., 2020), and health benefits (Khan
& Mukhtar, 2018). Successful purchase and consumption of pot-brewed green tea require
substantial knowledge owing to these diverse information cues. Consumer knowledge can be
conceptualized and measured in three aspects: SK (i.e., what consumers think they know),
objective knowledge (i.e., what consumers actually know), and past product experiences,
which determine both objective and SK (Brucks, 1985). Considering the importance of
subjective rather than objective knowledge (Flynn & Goldsmith, 1999), this study focuses on
consumers’ SK.

Packaging and QR codes

For in-store purchase decisions, packaging conveys product information to consumers and
assists them in making choices (Deliya & Parmar, 2012; Fernqvist et al., 2015; Silayoi &
Speece, 2007). Packaging influences perceived product quality (Ahmad et al., 2012; S.T.
Wang, 2013), is closely linked to marketing strategy, and contributes to value creation
(Konstantoglou et al., 2021; Rundh, 2016). However, packaging information can also create
confusion by conveying excessive information (Silayoi & Speece, 2004). Moreover, because
pot-brewed green tea involves multiple information cues, it remains unclear which types of
information are most important to consumers.

Previous research has examined the use of QR codes on packaging and their impact.
For example, QR codes positively affect both information search and purchase decisions, as
the information obtained through scanning influences consumers’ choices (Meydanoglu et al.,
2015). The major advantage of QR codes is that they provide information in a personalized
and interactive manner without temporal or spatial constraints (Smutkupt et al., 2010).
However, not all consumers necessarily scan QR codes (Li & Messer, 2019; Rotsios et al.,
2022). Prior research has shown that consumers’ responses to additional information are
similar regardless of how the information is delivered (Li & Messer, 2019). Nevertheless, in
the case of products such as green tea, which require consumers to possess product
knowledge in order to achieve a richer consumption experience, it is necessary to clarify
whether QR code usage moderates the impact of information provided on packaging.

3. Research design

Conjoint analysis was conducted through an online survey administered by My Voice
Communications, Inc., to assess how four attributes, namely Aroma, Brew, Award, and



Authenticity, influence consumers’ perceived quality of tea leaves. The sample comprised
600 men and women in Japan, aged 20-69 years, with equal distributions across sex and age
groups (Table 1). The survey was conducted in February 2025. No personally identifiable
information was collected; therefore, this study was exempt from ethical review under the
institutional regulations. Participants proceeded with the survey only after providing consent
for academic use of their responses.

The conjoint experiment used nine cards based on the four attributes, each with three
levels (Table 2). These attributes are important for describing the quality of pot-brewed green
tea (Japan Tea Central Public Interest Incorporated Association & Nihoncha Instructor
Association, 2017; Ohmori, 2017). Levels were defined as follows: (1) Aroma, described
through text, illustration, or detailed QR-linked information; (2) Brew, brewing instructions
presented in text, as an image accessed via QR code, or as a QR-linked instructional video;
(3) Award, special selection, Minister of Agriculture Award, or top prize at a national tea fair;
and (4) Authenticity, information on production region, manufacturer, or tea cultivar. The
descriptions of each level were based on reference materials on Japanese tea (Japan Tea
Central Public Interest Incorporated Association & Nihoncha Instructor Association, 2017;
Ohmori, 2017). The four attributes with three levels each yielded 81 possible packaging
profiles. To reduce respondent burden and ensure efficient estimation of the main effects,
nine profiles were selected using an L9 orthogonal array (Table 3, Figure 1).

Participants were first asked to indicate how they typically interact with QR codes in a
retail setting by selecting one of four options: Does not scan any QR code, Scans only the QR
code with aroma and flavor information, Scans only the QR code with brewing instructions,
or Scans both QR codes (Table 2). Participants viewed additional information only if they
selected a scanning option. For each of the nine profiles, participants evaluated perceived
quality using two items (Sugitani, 2017), rated on a six-point Likert scale (1 = Completely
disagree; 6 = Completely agree). As outlined in RQ2, SK of pot-brewed green tea was
measured using five items adapted from Flynn and Goldsmith (1999), also on a six-point
response format. Responses for perceived quality and SK were averaged to form composite
variables, which were then used for analysis. As the respondents were Japanese, the
questionnaire was professionally translated into Japanese.

Analysis proceeded in three stages. Model 1 tested the main effects of the four
packaging attributes on perceived quality. Model 2 examined interaction effects between
packaging attributes and SK. Model 3 tested interaction effects between packaging attributes
and participants’ QR code usage behavior.

4. Results

The results of the analysis are summarized in Table 4. In Model 1 (main effects only), Aroma
2 (illustration) had a positive and significant effect on perceived quality (B = 0.095, p =
0.006), whereas Aroma 3 (QR code with detailed aroma information) had a negative and
significant effect (B =—-0.241, p < 0.001). Compared with a text description of aroma, an
illustration increased perceived quality, whereas a QR code decreased it. Brew 2 (QR code
with an image-based explanation) and Brew 3 (QR code with a video-based explanation) had
negative and significant effects (B =—-0.195, p <0.001; B=-0.177, p <0.001), suggesting
that explaining the brewing method via a QR code reduced perceived quality compared with
an explanation presented directly on the package. Award 2 (Minister of Agriculture Award)
and Award 3 (top prize at a national tea fair) had positive and significant effects (B = 0.072, p
=0.037; B=10.093, p = 0.007), showing that displaying the Minister of Agriculture Award or
the top prize at a national tea fair increased perceived quality compared with displaying
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“special selection.”

Model 2 included interaction terms with SK. The interaction between Aroma 3 and
SK was positive and significant (B = 0.066, p = 0.037), indicating that higher SK attenuates
the negative effect of a QR code with detailed aroma information on perceived quality. The
interaction between Authenticity 2 (manufacturer) and SK was negative and significant (B =
—0.065, p = 0.040). Although the main effect of the authenticity explanation regarding the
manufacturer on perceived quality was not significant, the interaction effect indicated that
higher SK lowers perceived quality when the authenticity explanation pertains to the
manufacturer. The interaction between Brew 2 and SK was marginally significant and
positive (B = 0.054, p = 0.087), suggesting that higher SK attenuates the negative effect of a
QR code with an image-based brewing instruction on perceived quality.

Model 3 incorporated interaction terms with QR code scanning choices. Several
interaction effects were significant. For Aroma 3 x QR 2 (B =0.521, p <0.001), respondents
who indicated they would scan only the QR code containing aroma and flavor information
(Aroma 3) rated perceived quality higher when the aroma was described via QR code than
when it was described in text on the package. For Aroma 3 x QR 3 (B =0.273, p = 0.006),
among respondents who chose to scan only the QR code with brewing instructions (Brew 2
or Brew 3), using the QR code for the aroma description led to higher perceived quality than
providing the description in text on the package. For Aroma 3 X QR 4 (B =0.725, p <0.001),
among respondents who scanned both QR codes (Aroma 3 and Brew 2/3), providing the
aroma description via QR code resulted in higher perceived quality compared with a text
description. Similarly, Brew 2 X QR 3 (B =0.347, p <0.001), Brew 2 x QR 4 (B=0.437,p <
0.001), Brew 3 x QR 3 (B =0.290, p =0.003), and Brew 3 x QR 4 (B =0.435, p <0.001)
indicated that, among respondents who indicated they would scan only the QR code with
brewing instructions (Brew 2 or Brew 3) or both QR codes (Aroma 3 and Brew 2/3),
explaining the brewing method via QR code increased perceived quality compared with
providing the explanation directly on the package. The adjusted R? values were 0.025, 0.026,
and 0.098 for Models 1 through 3, respectively.

5. Discussion

Model 1, which addressed RQ1, examined whether the four types of packaging information
influenced consumers’ perceived quality. The results showed that, for the aroma attribute,
using illustrations on the package increased perceived quality, whereas using a QR code with
detailed information led to lower perceived quality, both relative to a text description on the
package. For brewing instructions, providing concise explanations directly on the package
resulted in higher perceived quality than offering detailed explanations via a QR code
containing images or a video. Providing such detailed explanations through a QR code may
actually reinforce negative impressions, such as that the product is difficult to prepare or
time-consuming. Regarding award information, the Minister of Agriculture Award and the
top prize at a national tea fair were associated with higher perceived quality compared with
the vague label “special selection,” for which the selection criteria and authority were
unclear. Finally, information about authenticity did not significantly influence perceived
quality.

Model 2 (RQ2) examined whether the effect of package information on perceived
quality varies depending on consumers’ level of SK about green tea. The results indicated
that Aroma 3 (QR code with detailed aroma information) decreased perceived quality
compared with Aroma 1 (text description), but this negative effect was attenuated among
consumers with higher SK. In other words, consumers with higher SK may be better able to
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comprehend the detailed aroma and flavor information provided via QR code and,
consequently, evaluate the tea leaves as being of higher quality. Similarly, the main effect of
Brew 2 (QR code with image-based explanation) lowered perceived quality compared with
Brew 1 (on the package), and this negative effect was attenuated among consumers with
higher SK, although the attenuation effect for higher SK did not reach conventional levels of
statistical significance. This suggests that consumers with higher SK may better understand
detailed brewing instructions provided via QR code and therefore evaluate the tea leaves
more positively. Finally, higher SK exacerbated the negative association of
manufacturer-related authenticity information with perceived quality compared with
information about the production region. This may be because the production-region
information referred to an actual location, whereas the manufacturer information necessarily
used a fictitious company name; consumers with higher SK may have recognized the
fictitious nature of the company name, leading to lower perceived quality.

Model 3 (RQ3) examined whether the effect of package information on perceived
quality varies depending on whether consumers choose to scan QR codes. The results showed
that, for both aroma/flavor and brewing instructions, among respondents who chose to scan
the QR code to obtain detailed information, the QR code information was associated with
higher perceived quality. However, the number of consumers who chose to view the QR
codes was relatively small.

6. Conclusions

As follow, this study extends prior research on packaging by demonstrating that the
effectiveness of QR codes is contingent upon both consumer knowledge and scanning
behavior. First, this study clarified the effect of using QR codes as a means of providing more
detailed package information on perceived quality. According to the results of Model 1, the
use of QR codes may in fact reduce perceived quality. However, as indicated by the results of
Model 3, among respondents who chose to scan QR codes, the perceived quality of packages
with QR codes increased, highlighting the importance of encouraging more consumers to
actually scan them. Previous research noted that only a limited proportion of consumers scan
QR codes at the time of purchase (Li & Messer, 2019), and in the present study, only 34.17%
of respondents chose to scan any QR code. Future research should therefore examine
strategies to encourage consumers to scan.

Second, this study clarified how SK influences the effect of information design on
packages. The results indicate that higher SK reduces the negative impact of both a QR code
with detailed aroma information and a QR code with an image-based brewing instruction on
perceived quality. These findings suggest that even when detailed information is provided
through QR codes, it contributes to higher perceived quality only if consumers have sufficient
product knowledge to interpret it.

From a managerial perspective, this study demonstrates how product-related
information should be presented on packages to enhance consumers’ perceived quality,
particularly in contexts such as supermarkets or online sales where products are purchased
without sales staff explanations. Given that QR codes can sometimes reduce perceived
quality and that providing detailed information through QR codes does not improve perceived
quality when consumers have low SK, it may be more effective to focus on delivering
information directly on the package itself or through point-of-purchase displays.

This study has certain limitations that warrant further investigation. First, it relied on a
hypothetical scenario and self-reported data from an online survey, which may not fully
capture actual purchasing behavior. Second, to reduce respondent burden, the survey
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examined only four factors: Aroma, Brew, Award, and Authenticity. Future research should
conduct experiments using real products in actual shelf-space settings and examine additional
factors.

References

Ahmad, N., Billoo, M., & Lakhan, A. A. (2012). Effect of product packaging in consumer
buying decision. Journal of Business Strategies, 6(2), 1-10.

Albastroiu, I. & Felea, M. (2015). Enhancing the shopping experience through QR codes: the
perspective of the Romanian users. Amfiteatru Economic Journal, 17(39), 553-566.

Argote, L., McEvily, B., & Reagans, R. (2003). Managing knowledge in organizations: An
integrative framework and review of emerging themes. Management Science, 49(4),
571-582. https://doi.org/10.1287/mnsc.49.4.571.14424

Brucks, M. (1985). The effects of product class knowledge on information search behavior.
Journal of Consumer Research, 12(1), 1-16. https://doi.org/10.1086/209031

Cattani, G., Dunbar, R. L. M., & Shapira, Z. (2013). Value creation and knowledge loss: The
case of Cremonese stringed instruments. Organization Science, 24(3), 813—-830.
https://doi.org/10.1287/orsc.1120.0768

Deliya, M. M., & Parmar, B. J. (2012). Role of packaging on consumer buying
behavior—patan district. Global Journal of Management and Business Research,
12(10), 49-67.

Denso Wave. (n.d.). OR Code 30th anniversary.
https://www.denso-wave.com/en/system/qr/qr30th/

Dou, X., & Li, H. (2008). Creative use of QR codes in consumer communication.
International Journal of Mobile Marketing, 3(2), 61-67.

Ellis, D., & Caruana, A. (2018). Consumer wine knowledge: components and segments.
International Journal of Wine Business Research, 30(3), 277-291.
https://doi.org/10.1108/ijwbr-03-2017-0016

Fernqvist, F., Spendrup, S., & Ekelund, L. (2015). Changing consumer intake of potato, a
focus group study. British Food Journal, 117(1), 210-221.
https://doi.org/10.1108/BFJ-05-2013-0112

Flores, R. M. V., Widmar, N. O., Quagrainie, K., Preckel, P. V., & Pedroza Filho, M. X.
(2021). Establishing linkages between consumer fish knowledge and demand for fillet
attributes in Brazilian supermarkets. Journal of International Food & Agribusiness
Marketing, 34(4), 368-388. https://doi.org/10.1080/08974438.2021.1900016

Flynn, L. R., & Goldsmith, R. E. (1999). A short, reliable measure of subjective knowledge.
Journal of Business Research, 46(1), 57—-66.
https://doi.org/10.1016/s0148-2963(98)00057-5

Japan Tea Central Public Interest Incorporated Association & Nihoncha Instructor
Association (Eds.). (2017). lllustrated guide to Japanese tea: 118 types from across
Japan and essential knowledge for enjoying Japanese tea (New ed.) [Nihoncha no
zukan: Zenkoku no nihoncha 118-shu to nihoncha o tanoshimu tame no kiso chishiki
(shinpan)]. Mynavi Publishing.

Khan, N., & Mukhtar, H. (2018). Tea polyphenols in promotion of human health. Nutrients,
11(1), 39. https://doi.org/10.3390/nul11010039

Konstantoglou, A., Folinas, D., & Fotiadis, T. (2021). Comparison of consumers and industry
managers concerning food packaging elements. British Food Journal, 123(3),
1103-1120. https://doi.org/10.1108/BFJ-04-2020-0295



Lee, J., Chambers, D. H., & Chambers, E. (2014). A comparison of the flavor of green teas
from around the world. Journal of the Science of Food and Agriculture, 94(7),
1315-1324. https://doi.org/10.1002/jsfa.6413

Lee, J., Chambers, E., Chambers, D. H., Chun, S. S., Oupadissakoon, C., & Johnson, D. E.
(2010). Consumer acceptance for green tea by consumers in the United States, Korea
and Thailand. Journal of Sensory Studies, 25, 109—132.
https://doi.org/10.1111/j.1745-459X.2010.00287.x

Li, T., & Messer, K. D. (2019). To scan or not to scan: The question of consumer behavior
and QR codes on food packages. Journal of Agricultural and Resource Economics,
44(2), 311-327. https://doi.org/10.22004/ag.econ.287977

Li, X. F, Qi, Y. X., Spence, C., & Wan, X. A. (2020). Influence of teaware on subjective
ratings of, and taste expectations concerning, tea. Food Quality and Preference, 80,
103834. https://doi.org/10.1016/j.foodqual.2019.103834

Meydanoglu, E. S. B., Klein, M., & Cilingirtiirk, A. M. (2015). Impacts of QR codes on
buying decision process of Turkish consumers. International Journal of Technology
Marketing, 10(3), 287-311. https://doi.org/10.1504/IJ TMKT.2015.070643

Ministry of Agriculture, Forestry and Fisheries. (2021, February 26). Survey results on
awareness and intentions regarding green tea consumption. Portal site of official
statistics of Japan.
https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00500250
&tstat=000001149366&cycle=8&tclass1=000001149386&tclass2=000001149388&c
ycle facet=tclass1%3Atclass2&tclass3val=0

Ministry of Economy, Trade and Industry. (2009, April 22). Census of commerce: Time series
data by industrial subcategory from 1972 to 2007. Portal site of official statistics of
Japan.
https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00550020
&tstat=000001023268&cycle=0&tclass 1=000001023271&tclass2=000001023401&tc
lass3val=0

Ministry of Economy, Trade and Industry. (2016, March 9). Census of commerce: statistics by
business type (retail trade) 2014. Portal site of official statistics of Japan.
https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00550020
&tstat=000001023268&cycle=0&tclass 1=000001023271&tclass2=000001074104 &tc
1ass3=000001081695&tclass4=000001081617&tclassSval=0

Ministry of Internal Affairs and Communications Statistics Bureau of Japan. (2009, August
20). Family income and expenditure survey: Income and expenditure total households
annual report 2005. Portal site of official statistics of Japan.
https://www.e-stat.go.jp/stat-search/files?stat _infid=000000332739

Ohmori, M. (2017). The science of tea: The secrets behind how color, aroma, and taste are
generated in tea leaves [Ocha no kagaku: “Iro, kaori, aji”’ o umidasu chaba no
himitsu]. Kodansha.

Quevedo-Silva, F., Kuff, R. F., & Foscaches, C. (2024). Healthy food purchase intention: The
moderation effect of intuitive thinking and perceived knowledge. Journal of
International Food & Agribusiness Marketing, 1-19.
https://doi.org/10.1080/08974438.2024.2409104

Raju, P. S., Lonial, S. C., & Glynn Mangold, W. (1995). Differential effects of subjective
knowledge, objective knowledge, and usage experience on decision making: An
exploratory investigation. Journal of Consumer Psychology, 4(2), 153—180.
https://doi.org/10.1207/s15327663jcp0402_04



Rotsios, K., Konstantoglou, A., Folinas, D., Fotiadis, T., Hatzithomas, L., & Boutsouki, C.
(2022). Evaluating the Use of QR Codes on Food Products. Sustainability, 14(8),
4437. https://doi.org/10.3390/su14084437

Rundh, B. (2016). The role of packaging within marketing and value creation. British Food
Journal, 118(10), 2491-2511. https://doi.org/10.1108/BFJ-10-2015-0390

Shinozaki, Y., & Harada, Y. (2014). Rapid detection of bacteria in green tea using a novel
pretreatment method in a bioluminescence assay. Journal of Food Protection, 77(6),
941-947. https://doi.org/10.4315/0362-028x.jfp-13-418

Silayoi, P., & Speece, M. (2004). Packaging and purchase decisions: An exploratory study on
the impact of involvement level and time pressure. British Food Journal, 106(8),
607—628. https://doi.org/10.1108/00070700410553602

Silayoi, P., & Speece, M. (2007). The importance of packaging attributes: A conjoint analysis
approach. European Journal of Marketing, 41(11/12), 1495—-1517.
https://doi.org/10.1108/03090560710821279

Smutkupt, P., Krairit, D., & Esichaikul, V. (2010). Mobile marketing: Implications for
marketing strategies. International Journal of Mobile Marketing, 5(2), 126-139.

S.T. Wang, E. (2013). The influence of visual packaging design on perceived food product
quality, value, and brand preference. International Journal of Retail & Distribution
Management, 41(10), 805-816. https://doi.org/10.1108/IJRDM-12-2012-0113

Sugitani, Y. (2018). Brand attachment and purchase intention: The effect of brand adoption in
reference groups [Burando e no Aichaku to Kobai Ito: Junkyo Shiidan ni Okeru
Burando Saiyd no Koka]. Japan Marketing Journal, 37(3), 38-53.

Wang, F., Wang, H., & Cho, J. H. (2022). Consumer preference for yogurt packaging design
using conjoint analysis. Sustainability, 14(6), 3463.
https://doi.org/10.3390/su14063463

Xia, Q., & Donzé, P.-Y. (2023). Innovation in the Japanese tea industry, 1970-2020. Journal
of Evolutionary Studies in Business, 8(2), 106—-137.
https://doi.org/10.1344/jesb2023.8.2.38278

10



Table 1. Demographic characteristics of survey respondents (N = 600)

Type Category N %
Gender Male 300 50.00%
Female 300 50.00%
Age 20-29 120 20.00%
30-39 120 20.00%
40 - 49 120 20.00%
50-59 120 20.00%
60 — 69 120 20.00%
Education High school or less 165 27.50%
Some college or vocational training 119 19.83%
Bachelor’s degree 281 46.83%
Graduate degree 35 5.83%
Household income < ¥3 million 119 19.83%
¥3 million — < ¥6 million 212 35.33%
¥6 million — < ¥9 million 151 25.17%
> ¥9 million 118 19.67%
QR code QR 1 395 65.83%
QR 2 42 7.00%
QR3 66 11.00%
QR 4 97 16.17%
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Table 2. Levels and descriptions of variables used in the conjoint analysis

Level Description Level Description

Aroma 1 Text description QR 1 Does not scan any QR code

Aroma 2 [lustration QR2 Scans only the QR code with aroma and flavor
information (Aroma 3)

Aroma 3 QR code with detailed aroma information QR3 Scans only the QR code with brewing instructions
(Brew 2 or Brew 3)

Brew 1 On the package QR 4 Scans both QR codes (Aroma 3 and Brew 2/3)

Brew 2 QR code with image-based explanation

Brew 3 QR code with video-based explanation

Award 1 Special selection

Award 2 Minister of Agriculture Award

Award 3 Top prize at national tea fair

Authenticity 1
Authenticity 2
Authenticity 3

Production region
Manufacturer

Tea cultivar

Note: The first level of each factor was used as the reference in dummy coding.
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Table 3. Orthogonal arrays (L9) for conjoint analysis

Aroma Brew Award Authenticity
Card 1 Text description On the package Special selection Production region
Card 2 Text description QR code: image-based Minister of Agriculture Award Manufacturer
explanation
Card 3 Text description QR code: video-based Top prize at national tea fair Tea cultivar
explanation
Card 4 [lustration On the package Minister of Agriculture Award Tea cultivar
Card 5 [lustration QR code: image-based Top prize at national tea fair Production region
explanation
Card 6 [lustration QR code: video-based Special selection Manufacturer
explanation
Card 7 QR code with detailed aroma On the package Top prize at national tea fair Manufacturer
information
Card 8 QR code with detailed aroma QR code: image-based Special selection Tea cultivar
information explanation
Card 9 QR code with detailed aroma QR code: video-based Minister of Agriculture Award Production region

information

explanation




Table 4. Estimation results

Model 1 Model 2 Model 3

B p-value  95% CI B p-value  95% CI B p-value  95% CI
Aroma 2 0.095 0.006 [0.028, 0.163] 0.095 0.006 [0.028, 0.163] 0.071 0.074 [-0.007, 0.149]
Aroma 3 -0.241 <0.001 [-0.308,-0.173] -0.241 <0.001 [-0.308,-0.173] -0.424 <0.001 [-0.502, -0.346]
Brew 2 -0.195  <0.001 [-0.263,-0.128] -0.195  <0.001 [-0.263,-0.128] -0.320 <0.001 [-0.398, -0.242]
Brew 3 -0.177  <0.001 [-0.244,-0.109] -0.177  <0.001 [-0.244,-0.109] -0.285 <0.001 [-0.363,-0.208]
Award 2 0.072 0.037 [0.005, 0.140] 0.072 0.036 [0.005, 0.140] 0.077 0.052 [Negligible, 0.155]
Award 3 0.093 0.007 [0.026, 0.161] 0.093 0.007 [0.026, 0.161] 0.082 0.039 [0.004, 0.160]
Authenticity 2 0.016 0.652 [-0.052, 0.083]  0.016 0.652 [-0.052,0.083]  Negligible 0.996 [-0.078, 0.078]
Authenticity 3 0.007 0.828 [-0.06, 0.075] 0.008 0.828 [-0.060, 0.075]  -0.012 0.754 [-0.090, 0.065]
Aroma 2 x SK -0.015  0.644 [-0.076, 0.047]
Aroma 3 x SK 0.066 0.037 [0.004, 0.127]
Brew 2 x SK 0.054 0.087 [-0.008, 0.116]
Brew 3 x SK 0.040 0.208 [-0.022, 0.101]
Award 2 x SK -0.016  0.616 [-0.078, 0.046]
Award 3 x SK -0.030  0.337 [-0.092, 0.032]
Authenticity 2 x SK -0.065  0.040 [-0.126, -0.003]
Authenticity 3 x SK -0.035  0.261 [-0.097, 0.026]
Aroma 2 x QR 2 0.113 0.348 [-0.123, 0.349]
Aroma 2 x QR 3 -0.076 0.440 [-0.270, 0.117]
Aroma 2 x QR 4 0.153 0.070 [-0.012, 0.318]
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Aroma 3 x QR 2
Aroma 3 x QR 3
Aroma 3 x QR 4
Brew 2 x QR 2

Brew 2 x QR 3

Brew 2 x QR 4

Brew 3 x QR 2

Brew 3 x QR 3

Brew 3 x QR 4
Award 2 x QR 2
Award 2 x QR 3
Award 2 x QR 4
Award 3 x QR 2
Award 3 x QR 3
Award 3 x QR 4
Authenticity 2 x QR 2
Authenticity 2 x QR 3
Authenticity 2 x QR 4
Authenticity 3 X QR 2
Authenticity 3 x QR 3
Authenticity 3 x QR 4
Adj. R?

0.025

0.026

0.521
0.273
0.725
0.222
0.347
0.437
0.093
0.290
0.435
Negligible
-0.037
-0.007
0.003
0.062
0.027
-0.081
0.023
0.117
0.066
-0.023
0.111
0.098

<0.001
0.006
<0.001
0.066
<0.001
<0.001
0.442
0.003
<0.001
0.997
0.707
0.937
0.981
0.532
0.753
0.499
0.818
0.163
0.586
0.815
0.188

[0.285, 0.757]
[0.079, 0.466]
[0.560, 0.890]
[-0.014, 0.458]
[0.154, 0.541]
[0.272, 0.602]
[-0.144, 0.329]
[0.097, 0.484]
[0.270, 0.600]
[-0.237, 0.236]
[-0.231, 0.156]
[-0.172, 0.158]
[-0.233, 0.239]
[-0.132, 0.255]
[-0.138, 0.192]
[-0.318, 0.155]
[-0.171, 0.216]
[-0.048, 0.282]
[-0.171, 0.302]
[-0.217, 0.171]
[-0.054, 0.276]
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Figure 1. Example of package (Card 5)
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