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ABSTRACT

This study targeted genome-edited crops as one of the emerging technologies and
aimed to provide appropriate information to promote social acceptance. Specifically,
we categorized “food challenges” and “food values” based on free-response
statements in a questionnaire survey of 2,000 Japanese men and women. As a
result, 10 and 9 categories were found, respectively. Regarding “food challenges,”
the respondents were classified into categories ranging from “nothing in particular”
to “cook by me,” indicating the breadth of their “food challenges.” In addition,
“nutritional balance” and “balance” were the main keywords for “food values” as
a whole, indicating differences in what is combined from “taste” and “deliciousness”
to health-related factors.
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INTRODUCTION

Emerging technology refers to new, unestablished, and not widely recognized
science and technology, and differs from existing science and technology that
has widely penetrated society and occupies a definite position (Yamaguchi
and Hibino, 2009). One of the emerging technologies is genome-edited crops.
In terms of climate change risks and population growth, the potential of
novel foods has a significant impact on food security. On the other hand,
it has not been fully accepted by society at this time. In order for attitudes
toward genome-edited crops to be formed in the future, it is believed that
adequate information must be provided to the general public (Yamaguchi
et al., 2024). In doing so, it is expected that providing information tailored
to the orientation and values of each person, rather than providing the same
information to all people, will lead to effective information provision.

This study aims to analyse each person’s food challenges and values
considering their acceptability and knowledge of genome-edited agricultural
product, and personality characteristics, and to derive findings that will lead
to the provision of appropriate information.

As a first step, the purpose of this study is to classify the challenges and
values toward food based on the open-ended statements in the questionnaire
survey and summarize the characteristics of each.
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METHOD

In this study, a questionnaire survey was conducted. The survey was on 2000
Japanese men and women in February 2024 via a research company. The age
range was 20s to 60s, each comprising 20% of the total population, with half
of the male and half of the female population in each age group.

The survey items are as follows:

• Attributes (gender, age, place of residence, marital status, family
composition living together, occupation)

• Acceptability of genome-edited crops (8 foods)
• Knowledge related to genome-edited crops (5 items)
• Personality (10 items)
• Food challenges (Are there any new foods or dishes you have tried

recently? Tell us about that experience)
• Food values (What factors do you think are most important in your food

choices? Please be specific, indicating your own experiences)

The respondents were asked to answer the questions “food challenges”
and “food values” in free-text form, and to write at least 140 characters in
Japanese.

RESULT

The two questions answered in the open-ended responses were classified
using BERTopic (Grootendorst, 2022), a natural language processing
technique. BERTopic is a method of topic analysis using sentence vectors
obtained with Sentence-BERT. A multilingual model (Wang et al., 2024)
was used for the sentence embedding. Next, UMAP is used to reduce
the dimensionality of the sentence vector and HDBSCAN is used for
clustering.This allows for the creation of clusters of semantically similar
responses. Here, clusters with a sample size of 5 or more were extracted.

As a result, 75 and 57 clusters were obtained for “food challenges”
and “food values,” respectively. Figure 1 and Figure 2 show the degree
of similarity between the clusters with respect to “food challenges” and
“food values,” respectively. Figures 1 and 2 indicate that some clusters have
relatively large similarity.

The results of the two-dimensional mapping of the clusters for “food
challenges” and “food values” are shown in Figures 3 and 4, respectively.
From Figure 3, 10 clusters were extracted for “food challenges” and from
Figure 4, 9 clusters were extracted for “food values”. Here, for “food
challenges”and “food values,” the numbers of clusters in these classifications
and the main keywords in these clusters are shown in Tables 1 and 2.

Figure 3 and Table 1 show the trends in the “food challenge. The clusters
of 1C and 1H in the first quadrant of Figure 3 are “nothing in particular”
and “not interested, don’t eat,” respectively, with 1A being “soybean meat,
fermented, almonds” and 1E being “gluten-free, oatmeal,” with relatively
healthy ingredients and menus being the keywords. New and unusual items
are also mentioned, with 1B being “various, foreign, new, sweets” and 1G
being “new menus for eating out, ingredients”. In the second and third
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quadrants of Figure 3, 1F, “Pakuchi, Vietnamese, Taiwanese, Turkish” and
1I, “Curry, Indian cuisine” are foreign food such as Asian food; 1J between
1G and 1B and 1F and 1I is “vegan”, a keyword related to vegetables. And
1D in the second quadrant of Figure 3 is “cook by myself”. In Figure 3, from
right to left, the respondents went from “not particular, not interested, don’t
eat” to “cook by me,” indicating the spread of “challenge to food.”

Figure 1: The degree of similarity between the clusters with respect to “food challenge”.

Figure 2: The degree of similarity between the clusters with respect to “food values”.

Figure 4 and Table 2 show the trends in “food values.” Overall,
“nutritional balance” and “balance” are the main keywords. In the first



Classification of Food Challenges and Values Based on Open-Ended Responses 209

and fourth quadrants of Figure 4, “deliciousness,” “taste,” and “price” are
indicated. On the other hand, in the second quadrant, 2F, “dietary fiber” is
listed in addition to “what I want to eat. In 2H, “protein” is listed, while
in 2D, “nutrition, vegetables, and blood pressure” are listed as keywords
in addition to “nutritional balance.” Overall, from right to left in Figure 4,
the factors are related to health, ranging from “taste” and “deliciousness”
to protein, dietary fiber, and vegetables, indicating the difference in what is
important in addition to “nutritional balance.”

Figure 3: The two-dimensional mapping of the clusters for “food challenges”.

Figure 4: The two-dimensional mapping of the clusters for “food values”.
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Table 1. The numbers of clusters and the main keywords for the classification of “food
challenges”.

Cluster Numbers of the Clusters Main Keywords

1A 0, 6, 15, 38, 68 Soybean meat, fermented, almonds
1B 1, 2, 3, 8, 18, 30, 34, 37, 41, 42,

46, 48, 54, 61, 62, 65
Various, foreign, new, sweets

1C 4, 9, 11, 12, 13, 14, 17, 28, 35,
50, 57, 59, 60, 69, 73

Nothing in particular

1D 5, 44, 45, 52, 58, 66, 71 Cook by me
1E 7, 19, 24, 29, 32 Gluten-free, oatmeal
1F 10, 23, 26, 36, 39, 55, 67, 72 Pakchi, Vietnamese, Taiwanese, Turkish
1G 16, 20, 21, 22, 27, 31, 33, 47, 51,

53, 70
New menu for eating out, ingredients

1H 25, 43 Not interested, don’t eat
1I 40, 63, 64, 74 Curry, Indian Cuisine
1J 49, 56 Vegan

Table 2. The numbers of clusters and the main keywords for the classification of “food
values”.

Cluster Numbers of the Clusters Main Keywords

2A 0, 2, 12, 15, 25, 41, 43 Price, nutritional balance,
quantity, taste

2B 1, 6, 8, 13, 37 Taste, price, nutritional balance
2C 3, 4, 19, 30, 36, 38, 39, 45 Balance, preference
2D 5, 11, 14, 18, 27, 33, 35, 47, 48,

51, 55, 56
Nutritional balance, nutrition,
vegetables, blood pressure

2E 7, 10, 16, 17, 46, 54 Deliciousness, safety, flavor,
balance, nutrition

2F 9, 21, 24, 28, 31, 32, 42, 49, 50,
53

What I want to eat, dietary fiber,
balance, likes, deliciousness,
nutrition

2G 20, 23, 26, 40 Nutritional balance
2H 22, 29, 44 Balance, protein
2I 34, 52 Deliciousness, balance

CONCLUSION

This study targeted genome-edited crops as one of the emerging technologies
and aimed to provide appropriate information to promote social acceptance.
Specifically, we categorized “food challenges” and “food values” based on
free-response statements in a questionnaire survey of 2,000 Japanese men and
women. As a result, 10 and 9 categories were found, respectively. Regarding
“food challenges,” the respondents were classified into categories ranging
from “nothing in particular” to “cook by me,” indicating the breadth of their
“food challenges.” In addition, “nutritional balance” and “balance”were the
main keywords for “food values” as a whole, indicating differences in what
is combined from “taste” and “deliciousness” to health-related factors.
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In the future, we will analyse the results of other questionnaire items,
especially in conjunction with attribute information and the acceptability of
genome-edited crops and consider how to provide information suitable for
each orientation and value system.
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