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Abstract

The study explored the sociocultural influences on sugar consumption in three dis-
tinct countries: New Zealand, France, and Singapore. It employed the theory of planned
behavior (TPB) alongside consumer perception and acceptance factors, such as sugar
consciousness, product labeling, sugar substitution with sweeteners, and perceived fla-
vor, to investigate participants’ behaviors regarding various yogurt types. Data was
gathered through web surveys in each country, analyzed through partial least squares
(PLS)-confirmatory factor analysis to create country-specific conceptual frameworks,
and then validated using PLS-path modeling to assess the correlations between TPB
and consumer perception constructs. The results indicated that perceived behavioral
control positively influenced intentions to reduce sugar intake in participants from
New Zealand and Singapore. Sugar consciousness exhibited a positive correlation with
behavioral intentions across all three countries, suggesting heightened awareness of
sugar intake motivates individuals to cut back. Notably, the presence of labels and
claims showed negative correlation with perceived flavor, among the participants from
New Zealand and France, suggesting that food researchers must navigate a delicate
balance between labels and flavor to successfully design and market sugar-reduced
products. Further analysis, PLS-multigroup analysis revealed significant difference
in the impact of subjective norms on attitude between participants from different
countries. Singaporeans placed stronger value on others’ approval for consuming less
sugar-sweetened yogurt, whereas French and New Zealand participants had a more
neutral stance. This study’s novelty lies in its comprehensive exploration of sociocul-
tural factors, integration of TPB with consumer perception constructs, and tailoring
of analysis to each country’s cultural context, thereby enhancing our understanding of

multicultural sugar consumption patterns.
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1 | INTRODUCTION

According to the World Health Organization (WHO), the average adult
consumes between 13% and 25% of their daily energy intake from
sugar (Bassett et al., 2020). This is double the recommended daily
energy intake of no more than 5%-10% for sugars. Recently, WHO has
specifically issued guidelines to reduce the consumption of free sug-
ars, which include refined sugars (brown and white sugar). Therefore,
reduction of sugar is an international priority as it can contribute to
substantial economic and public health benefits (Vreman et al., 2017).

The current research used yoghurt as a model food for studying
consumers behavior and intention toward sugar reduction because
of its global prevalence and cultural significance. Yoghurt’s popularity
transcends geographical and cultural boundaries, allowing for a com-
prehensive examination of consumer responses in different contexts.
The revenue in the yoghurt market amounts to US$3.20 bn, US$192.00
m, and US$18.75 m in 2023 in France, New Zealand, and Singapore,
respectively (Statista, 2023). Moreover, the market is expected to
grow annually by 2.21%, 4.29%, and 1.90% (Compound Annual Growth
Rate 2023-2028) in France, New Zealand, and Singapore, respectively
(Statista, 2023). Additionally, the cultural significance of yogurt in dif-
ferent societies aligns with our goal of exploring how cultural factors
influence health-related decisions, especially in the context of sugar
reduction. For instance in Singapore, due to the nation’s multicultural
identity, yoghurt is embraced as a versatile food item that aligns with
the preferences of various ethnic communities (Reddy & van Dam,
2020). In France, yoghurt is popular not only for its rich taste but also
for its perceived health benefits. This is evident in the French dining
philosophy, characterized by a commitment to balance and modera-
tion, by the inclusion of yogurt as a healthy dessert alternative (Sheree,
2022). Recent research conducted with New Zealand Europeans resid-
ing in New Zealand found that the main reason for the consumption of
yoghurt is because “it is nutritious and a source of calcium” (de Matos
et al., 2021). This is evident through Beck et al. (2018) research as
well as they found that consumption of yoghurt as a meal for break-
fast forms is an indicator of “healthy” dietary pattern for New Zealand
adults. However, it should be noted that along with nutritional benefits,
New Zealand Europeans also considered sensory characteristics (taste,
texture, and flavor) as the main reason for consuming yoghurt as they
believe that food that tastes good is related to well-being and pleasure
(de Matos et al., 2021).

It is important to examine consumer behavior toward sweetened
yoghurts to understand how they can be persuaded to make health-
ier choices. This is more effective than simply increasing awareness
about the health risks associated with overconsumption of yoghurts
formulated with high sugar content. The theory of planned behav-
ior (TPB) is the most widely used theory to predict human behavior.
The TPB states that the intention to perform a specific behavior is
influenced by three components: attitude, perceived behavioral con-
trol, and subjective norms (Zoellner et al., 2012). Attitude refers to
an individual’s evaluation of the positive and negative outcomes of
a specific behavior. Subjective norms refer to an individual’s percep-
tion of what other individuals think about their behavior and their

motivation to conform to those perceptions. Perceived behavioral con-
trol refers to the perceived difficulty or ease of performing a specific
behavior.

Past research has successfully applied TPB to understand consumer
behavior and intention toward the increased sugar consumption. Zoell-
ner et al. (2012) used TPB to understand the sugar sweetened bever-
ages (SSB) consumption. They found that behavioral intentions (aimed
toward limiting the intake of SSB) showed the strongest relationship
with SSB consumption, followed by attitudes, perceived behavioral
control and subjective norms. The efficacy of three interventions based
on TPB for motivating the reduction of SSB consumption in 430 par-
ticipants has been evaluated (Gregorio-Pascual & Mabhler, 2020). The
first intervention, which consisted of information about the health
consequences of consuming SSB, was intended to generate a pos-
itive attitude about SSB reduction. The second intervention, which
consisted of information regarding peers’ approval of drinking less
SSB and making efforts to reduce SSB consumption, was designed to
alter existing subjective norms. The third intervention, which involved
participants planning on how, when, and where to reduce their SSB
consumption, how to resist them in tempting situations, was aimed
at increasing the perceived behavioral control. The authors reported
that these interventions, either individually or in combination, resulted
in significant and positive intentions to reduce SSB consumption in
future. This effect was mediated by the effect of interventions on
the TPB constructs. This research employed the TPB to understand
participants’ consumption and purchase behavior with regards to dif-
ferent kinds of yoghurt (sugar-sweetened, sugar-reduced, artificially
sweetened, and naturally sweetened).

Although the TPB has received empirical support from researchers
working in the field of human behavior prediction, some researchers
have criticized its limited use in predicting complex behaviors, such as
food choices (Dunnetal.,2011; Paul et al., 2016). Therefore, toimprove
the predictive power of the framework, researchers have applied the
use of additional constructs along with the TPB (Contini et al., 2020;
Nguyen et al., 2019; Yadav & Pathak, 2016). McCormick et al. (2021)
applied the TPB along with other constructs, such as health literacy,
public health literacy, media literacy, caregiver rules, and behavior, and
at home availability of SSB, to identify the factors associated with the
SSB consumption among 790 adolescents (mean age-12 years) of rural
Appalachia, United States. The authors found that average SSB intake
was 433.4 kcal/day, and constructs such as at home availability as well
as caregiver behavior and rules were the significant and strongest pre-
dictors for SSB intake, followed by interpersonal factors, such as health
literacy and behavioral intentions (McCormick et al., 2021).

Predictive power of the TPB framework can be improved by
incorporating additional constructs. In this study, constructs, such as
sugar consciousness, product label and claims, substitution of sugar

with sweeteners, and perceived flavor, were included. Product labels

» o« » o«

and claims (e.g., “no added sugar,” “naturally sweetened,” “nutritional
table/list of ingredients”) can be described as information disclosure
of extrinsic attributes (Prada et al., 2021). This construct can posi-
tively affect consumers’ behavioral intentions to reduce their sugar

intake by attracting them toward perceived healthier options and
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empowering them to make informed choices (Kaur et al., 2017; Talati
et al., 2017). Acton and Hammond (2018) found that “high sugar”
nutrient warning reduced the likelihood of purchasing a sugary drink
among the 675 participants (aged 16 years and older) and encour-
aged them to purchase the drinks formulated with less sugar. Ballco
etal.(2020) further reported that yoghurts labeled with nutritional and
health claims received significantly increased visual attention and con-
sumer preference for healthy foods compared to unlabeled yoghurts.
Perceived flavor was investigated in the current study because the neg-
ative expectation with regards to the flavor of products can prove to
be an important obstacle in reducing the quantity of sugar added to
food products. A study conducted by Prada et al. (2021) found that
participants expected products like yoghurts, ice-cream, and break-
fast cereals labeled with sugar-related claims (0% sugar, sugar-free, no
added sugar, and low-sugar) to be of inferior flavor, which reduced the
intention of consuming these reformulated products.

Governments worldwide are increasingly proactive in implement-
ing measures to combat the rising prevalence of diet-related chronic
diseases, such as obesity and diabetes, linked to excessive sugar con-
sumption. Consequently, food companies are under constant pressure
to reformulate their products by replacing sucrose with noncaloric
sweeteners to support the government initiative. Hence, the influence
of substitution of sugar with sweeteners on the participants’ consump-
tion and purchase behavior was evaluated in the current research. No
research to date has applied the TPB cross-culturally to understand
how consumer behavior and intentions for reducing sugar intake vary
between consumers from different countries. The present research is
a cross-cultural research study conducted in three diverse countries:
New Zealand, France, and Singapore. The aim of the current research is
to explore these distinct cultural settings to gain valuable insights into
how sociocultural factors influence sugar consumption patterns. The
inclusion of multiple countries in this study provides a unique oppor-
tunity to assess the universality of the TPB model and consumer’s
perception and acceptance constructs, while also examining country-
specific variations in consumer behavior. The findings from the current
research lay the groundwork for tailored public health interventions,
dietary guidelines, and industry strategies, thus ultimately contributing
to the global effort to promote healthier eating behaviors and reduce

excessive sugar intake.

2 | METHODOLOGY

2.1 | Ethics statement

Ethics approval was obtained the Auckland University of Technology
Ethics Committee for participants participating from New Zealand and
France (20/73) and from the A*STAR Institutional Review Board (Ref-
erence Number: 2022-109), Singapore, for participants in Singapore.
All participants gave written informed consent prior to the start of the

study.

2.2 | Participants

The research was open to all adults aged 18-65 years old in New
Zealand and France, and adults aged 21-65 years old in Singapore. Par-
ticipants from New Zealand and France were recruited online using
an advertisement posted on social networking sites like Facebook
and Instagram. Singaporean participants were recruited by Qualtrics
Research Services using their internal database.

Participants who expressed an interest in participating in the study
were screened for the eligibility criteria that included the frequent con-
sumption of yoghurt (daily/weekly/fortnightly). Those who reported
allergy to sweeteners were excluded from the current study. Screened
participants were briefed about the study, and informed that their par-
ticipation was voluntary, anonymous, and confidential. They were also
under no obligation to participate in the research and were allowed
to withdraw at any stage. Screened participants from New Zealand,
France, and Singapore were able to access the online web survey using
an anonymous link generated by Qualtrics after providing their writ-
ten consent. The participants from New Zealand and France were
rewarded with gift vouchers as a token of appreciation. Singaporean
participants were reimbursed according to their existing agreement
with Qualtrics Research Services. A total of 204 participants were

recruited from each country.

2.3 | Online survey procedure

Three identical web surveys were designed using Qualtrics to investi-
gate consumption and purchase behavior of different kinds of yoghurt
(sugar-sweetened, sugar-reduced, artificially sweetened, and natu-
rally sweetened) among consumers in three different countries: New
Zealand, Singapore, and France. The surveys were translated into the
local languages of each country: English (New Zealand and Singapore)
and French (France). The instructions page explained the general objec-
tives of the current research along with the ethical considerations
(confidentiality, anonymity, and voluntarily of the participation).
Participants from New Zealand and France indicated their consent
for participation in the study by typing their name before answer-
ing the online survey questions. Participants from Singapore clicked
on the option of “begin the questionnaire” to confirm their consent
for the study. After being informed about the objectives, participants
provided information on sociodemographic characteristics, such as
gender, age, nationality, qualification, annual income, region of res-
idence, and eating habits. The information about the frequency of
yoghurt consumption was asked again to confirm the eligibility criteria.
The consumption and purchase behavior of participants participating
from three different countries were evaluated using eight constructs:
attitude, behavioral control, subjective norms, behavioral intentions,
sugar-consciousness, substitution of sugar with sweeteners, perceived
flavor, and product labels and claims. The questions for each of these

constructs have been summarized in Table 1. The data from individual
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TABLE 1 Questions for the different constructs used to evaluate the consumption and purchase behaviors of participants for different kinds

of yoghurt (sugar-sweetened, sugar-reduced, artificially sweetened, and naturally sweetened).

Constructs

Perceived
behavioral
control

Subjective norms

Attitude

Behavioral
intentions

Substitution of
sugar with
sweeteners

Sugar-
consciousness

Product labels
and claims

Perceived flavor

Questions

How difficult/easy would it be for you to limit your intake of sugar sweetened yoghurt, if you
wanted to, even if sugar-sweetened yoghurt was much expensive than yoghurt sweetened
with sweeteners? (PBC1)

For most people whose opinions you value, how would they feel about you eating less than
recommended portion size of sugar-sweetened yoghurt every day? (SBN1)

For you, eating less than the recommended portion size of sugar-sweetened yoghurt
everyday would be enjoyable? (ATT1)

For you, eating less than the recommended portion size of sugar-sweetened yoghurt
everyday would be beneficial? (ATT2)

How many days per week do you intend to limit your intake of sugar-sweetened yoghurts?
(BVN1)

| want to feel that | am capable of avoiding the intake of sugar-sweetened yoghurt regularly
in future. (BVN2)

| pay special attention to types of sweeteners (artificial or natural) when making the most of
my food selection. (SSN1)

How often does the presence of natural sweetener in the yoghurt influence your
consumption/purchase decision? (SSN2)

How often does the presence of artificial sweetener in the yoghurt influence your
consumption/purchase decision? (SSN3)

How often do you pay attention to the amount of sugar in the yoghurt that you consume?
(SCC1)

How often do you consume yoghurt without sugar or low sugar? (SCC2)

In your opinion, yoghurts labeled with “no added sugar” are:
Unnatural to natural (PLC1)

Distrustful to trustworthy (PLC2)

Unhealthy to healthy (PLC3)

Cheap to expensive (PLC4)

Low to high caloric value (PLC5)

In your opinion, yoghurts labeled with “naturally sweetened” are
Distrustful to trustworthy (PLC6)

Unhealthy to healthy (PLC7)

Cheap to expensive (PLC8)

Low to high caloric value (PLC9)

In your opinion, the sugar content should be clearly visible on a packaging label of yoghurts
that are high in sugar. (PLC10)

In your opinion, the government should impose a sugar tax on yoghurts that are high in sugar.
(PLC11)

How often does the information on the nutritional table/list of ingredients influence your
consumption/purchase decision? (PLC12)

In your opinion, yoghurts labeled with “no added sugar” are less tasty than their regular
counterpart? (PCF1)

In your opinion, yoghurts labeled with “naturally sweetened” are less tasty than their regular
counterpart? (PCF2)

Scale

1 = Very difficult to 5 = Very

easy

1 = Strongly disapprove to

5 = Strongly approve

1 = Extremely unlikely to

5 = Extremely likely

1 = Extremely unlikely to

5 = Extremely likely

1=0-1day, 2 =2-3days,
3=4-5days,4=6-7

days

1 = Strongly disagree to

5 = Strongly agree

1 = Strongly disagree to

5 = Strongly agree

1 = Never to 5 = Always

1= Never to 5 = Always

1 = Never to 5 = Always

1 = Never to 5 = Always

1 = Unnatural to 5 = Natural
1 = Distrustful to

5 = Trustworthy

1 = Unhealthy to

5 = Healthy

1= Cheap to 5 = Expensive
1 = Low caloric value to

5 = High caloric value

1 = Distrustful to

5 = Trustworthy

1 = Unhealthy to

5 = Healthy

1= Cheap to 5 = Expensive
1 = Low caloric value to

5 = High caloric value

1 = Strongly disagree to

5 = Strongly agree

1 = Strongly disagree to

5 = Strongly agree

1= Never to 5 = Always

1 = Strongly disagree to

5 = Strongly agree

1 = Strongly disagree to

5 = Strongly agree
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web surveys was automatically saved on the Qualtrics website and was
extracted on the completion of data collection.

2.4 | Data analysis

24.1 | Partial least squares-confirmatory factor
analysis (PLS-CFA)

Partial least squares-confirmatory factor analysis (PLS-CFA) was used
to obtain the conceptual framework model in current research. PLS-
CFA was specifically used because it requires a saturated model that
links all the latent variables allowing all the constructs to be freely
correlated (Barcelos et al., 2022). In this research, the relationship
between all the eight latent variables (attitude, subjective norms, per-
ceived behavioral control, behavioral intentions, sugar consciousness,
influence of substitution of sugar with sweeteners, perceived flavor,
and product labels and claims) was studied. The latent variables that
showed significant relationship (p < .05) were filtered out and used
to construct a conceptual framework model, which was later analyzed
using partial least squares-path modeling (PLS-PM). Three separate
PLS-CFA were carried out for results obtained from France, New
Zealand, and Singapore using R studio version 2023.06.0+421. The
measurement model of PLS-CFA showed that all the loading indicators

were above.708, indicating satisfactory item reliability.

2.4.2 | Partial least squares-path modeling (PLS-PM)

PLS-PM can be defined as correlational structural modeling, which
allows the estimation of complex cause and effect modeling by using
latent and manifest variables (Malavalli et al., 2021). The current study
used PLS-PM because it has been reported to be robust to multi-
collinearity and generates latent models with non-normality (Kantono
etal., 2019). PLS-PM is a two-step algorithm that separately estimates
individual latent construct of the measurement model and then, in a
second step, estimates the path model coefficients using ordinary least
squares regression (Chin, 1998).

The conceptual framework models obtained using PLS-CFA were
then validated and measured using PLS-PM to understand the corre-
lation between the constructs of the TPB (attitude, subjective norms,
perceived behavioral control, and behavioral intentions) and consumer
perception and acceptance constructs (sugar consciousness, influence
of substitution of sugar with sweeteners, perceived taste/flavor, and
packaging labels) among the participants from the three different
countries. Three separate PLS-PM analyses were performed using the
PLS-PM module of the XLSTAT version 2023.1.1 (Lumivero) using con-
ceptual models obtained for participants from France, New Zealand,
and Singapore. The reliability of the model was estimated using the
goodness of fit (GoF) statistics and Dillon-Goldstein’s rho, which were
obtained for each manifest variable. A value greater than.7 for Dillon-
Goldstein’s rho suggests the sample reliability of the model (Nunnally,
1994).

2.4.3 | Partial least squares-multigroup analysis
(PLS-MGA)

The partial least squares-multigroup analysis (PLS-MGA) uses a non-
parametric test to evaluate the differences in the hypothetical relation-
ship among different groups (Wang et al., 2019). The ability to detect
meaningful patterns across group-specific behavior can be significantly
improved with this analysis (Usman et al., 2023). PLS-MGA has been
successfully applied to evaluate group differences in a variety of fields,
such as marketing (Calvo-Porral et al., 2017), tourism (Prayag & Lee,
2019), and technology (Chen & Yan, 2019). The present research
employed PLS-MGA (XLSTAT version 2023.1.1 (Lumivero, Denver, Col-
orado)) to understand how the consumption and purchase behaviors
of participants from New Zealand, Singapore, and France were influ-
enced with different sweetened yoghurt samples (sugar-sweetened,
sugar-reduced, artificially sweetened, and naturally sweetened). The
conceptual framework model used in this study is shown in Figure 1.
PLS-MGA was further used to examine the differences in consump-
tion and purchase behavior between participants from the different

countries.

3 | RESULTS
3.1 | Sociodemographic characteristics

The sociodemographic characteristics of participants from New
Zealand, Singapore, and France are summarized in Table 2. The demo-
graphic factors evaluated included gender, age, qualification, annual
income, ethnicity, eating habits, frequency of yoghurt consumption,
and the preferred method for sweetening yoghurt. Most participants
were females (78.4% New Zealanders, 85.8% French, and 53.1% Sin-
gaporeans). In addition, most participants were omnivorous (86.3%
New Zealanders, 95.1% French, and 86.4% Singaporeans). Most of the
participants from New Zealand and France were Europeans (47.5%
and 99%, respectively) and consumed yoghurt daily (46.1% and 86.3%,
respectively). On the other hand, most participants from Singapore
were Chinese (84.3%) and consumed yoghurt on a weekly basis (64%).
The preferred method to sweeten the yoghurt varied with participants
from different countries. Fruit addition was the preferred method of
sweetening yoghurt for New Zealand (65.2%) and Singapore (56.8%)
participants, whereas sugar addition was the preferred method for

participants in France (60.3%).

3.2 | Analysis of TPB and consumer perception and
acceptance constructs in the conceptual model

Table 3 shows the survey statistics for TPB and consumer’s perception
and acceptance constructs, comparing the consumption and purchase
behavior of yoghurt among the participants from New Zealand, France,
and Singapore. Participants from New Zealand (68.63%) and Singa-
pore (60.78%) found it easier to limit their intake of sugar-sweetened
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FIGURE 1 Conceptual framework model designed for the multigroup partial least squares-path modeling (PLS-PM) analysis to examine
differences between the consumption and purchase behavior of participants from New Zealand, Singapore, and France.

yoghurt, even if it was more expensive than yoghurt sweetened with
other sweeteners (PBC1). In contrast, only 41.18% of participants from
France reported the same. Eating less than the recommended por-
tion size of sugar-sweetened yoghurt every day was strongly approved
by people whose opinions were valued by more participants from
Singapore (52.45%) compared to New Zealand (41.18%) and France
(26.96%) participants (SBN1).

The attitude of participants toward consumption of sugar-
sweetened yoghurt varied with different countries. More participants
from Singapore and New Zealand agreed that eating less than the
recommended portion size of sugar-sweetened yoghurt everyday was
enjoyable (57.35% and 40.69%, respectively) (ATT1) and beneficial
(60.29% and 51.47%, respectively) (ATT2) compared to participants
from France (6.86% and 32.84%, respectively).

Participants from Singapore were more likely to limit their intake of
sugar-sweetened yoghurts to between 2 and 3 days (46.08%). How-
ever, participants from New Zealand (37.25%) or France (49.51%)
were more likely to limit their intake of sugar-sweetened yoghurts to
between 0 and 1 day (BVN1). Participants from all three countries
expressed a strong belief in their ability to avoid sugar-sweetened
yoghurt in the future (BVN2). In New Zealand, 76.96% of partici-
pants strongly agreed with this statement, followed by 69.61% of
Singaporean participants and 48.04% of French participants.

Participants from all three countries agreed that they pay spe-
cial attention to the type of sweeteners when making food selections
(SSN1). In Singapore, 66.67% of participants agreed or strongly agreed
with this statement, followed by 59.51% of participants from New

Zealand and 53.92% of participants from France. In addition, most

New Zealand (52.68%), French (52.94%), and Singapore (43.63%) par-
ticipants said that the presence of natural sweetener would influence
their decision to consume or purchase yoghurt about “half of the time”
(SSN2). This means that in approximately 50% of instances, the inclu-
sion of a natural sweetener would sway their decision to consume
or purchase that specific yoghurt product. Interestingly, participants
from Singapore and France were more divided in their opinions on how
often the presence of artificial sweetener influences their consump-
tion or purchase decision (SSN3). Participants in Singapore and France
(38.24% and 31.7%, respectively) said that artificial sweetener influ-
ences their decision most of the time or always. However, 37.25% and
39.71% of participants from Singapore and France, respectively, said
that artificial sweetener never or sometimes influences their decision.
In contrast, most participants from New Zealand (46.34%) said that
artificial sweetener does not influence their decision much.
Participants from France and Singapore had contrasting opinions
on how often they pay attention to the amount of sugar in yoghurt
(SCC1). In France, 45.56% of participants said that they pay attention
to the amount of sugar most of the time or always, whereas 55.88%
of participants from Singapore said that they never or sometimes pay
attention to the amount of sugar. In New Zealand, the opinions were
more divided, with 41.95% of participants saying that they never or
sometimes pay attention to the amount of sugar and 45.85% saying
that they always or most of the time pay attention to the amount of
sugar. Participants from all three countries were divided on how often
they consume yoghurt without sugar or low sugar (SCC2). Participants
in New Zealand, France, and Singapore (48.29%, 34.31%, and 43.14%,

respectively) said that they consume it most of the time or always.
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However, 40.49% of participants from New Zealand, 36.76% from
France, and 44.12% from Singapore selected “never” or “sometimes” as
their answer.

» o«

The effect of product labels and claims (“no added sugar,” “natu-

» o« » o«

rally sweetened,” “sugar content of high-sugar products,” “label for
the imposition of sugar-tax on high-sugar yoghurts,” and “nutritional
table/list of ingredients”) on the consumption/purchase decision of
participants was investigated. It was revealed that most participants
from all three countries perceived yoghurts labeled with “no added
sugar” as more natural (PLC1), trustworthy (PLC2), healthier (PLC3),
and expensive (PLC4). There was a divided opinion among participants
from Singapore about the caloric value of yoghurt labeled with “no
added sugar” (PLC5). Overall, 37.25% of participants perceived them
as low-calorie, whereas 34.31% perceived them to be high calorie. In
contrast, most participants from New Zealand (49.02%) and France
(54.19%) perceived them to be low-calorie.

Most participants from New Zealand, France, and Singapore per-
ceived the yoghurts labeled “naturally sweetened” as more trustwor-
thy (PLC6), healthier (PLC7), and expensive (PLC8). However, opinions
of participants from New Zealand and France on the caloric value
of yoghurts labeled as “naturally sweetened” were split (PLC9). One-
third (30.39% and 34.31%, respectively) perceived them as low-calorie;
another one-third (36.76% and 31.37%, respectively) perceived them
as neither high nor low-calorie, and the remaining one-third (32.84%
and 34.31%, respectively) perceived them as high-calorie. In contrast,
most respondents from Singapore (52.45%) found them to be high
calorie.

The majority of participants from all three countries (89.76%,
89.22%, and 84.80% in New Zealand., France, and Singapore, respec-
tively) agreed that sugar content should be clearly visible on the
packaging label of yoghurts that are high in sugar (PLC10). Moreover,
most participants from New Zealand (52.20%) and Singapore (51.96%)
expressed a higher level of agreement with the imposition of a sugar-
tax on high-sugar yoghurts, compared to participants from France
participants, where a larger proportion (51.96%) expressed disagree-
ment with the idea of a sugar tax (PLC11). Participants from Singapore
had a divided opinion on the influence of nutritional table/list of
ingredients on their consumption/purchase decision (PLC12). Over-
all, 33.33% of participants indicated that their decision will “never”
be influenced or will only be influenced “sometimes,” whereas 41.67%
of participants indicated that they will be influenced “most of the
time” or “always.” In contrast, most New Zealand participants (54.63%)
indicated that their consumption/purchase decision will be influenced
“most of the time” or “always.” Interestingly, results from French par-
ticipants showed a more split opinion, with one-third selecting “never”
or “sometimes,” another one-third selecting “about half the time,” and
the remaining one-third selecting “most of the time” or “always” as their
response.

The effect of labels (“no added sugar” and “naturally sweetened”) on
the perceived flavor was also evaluated. It was found that participants
from New Zealand and France had contrasting opinions. Most New
Zealand participants (44.87%) disagreed with the notion that yoghurts

labeled with “no added sugar” are less tasty compared to their regular

counterparts, whereas most French participants (42.16%) agreed with
the notion. Participants from Singapore were divided in their opinions,
39.71% agreeing and 36.27% disagreeing with the statement (PCF1).
With regards to the label “naturally sweetened” (PCF2), most partic-
ipants from New Zealand, France, and Singapore disagreed with the
statement that yoghurts labeled with the claim “naturally sweetened”
are less tasty compared to their regular counterparts (57.08%, 59.32%,
and 45.10%, respectively).

3.3 | The relationships between TPB and consumer
perception and acceptance constructs using PLS-PM

The important constructs for developing the conceptual framework
model required for the application of PLS-PM were identified using
PLS-CFA. PLS-CFA was used because it employs a saturated model
that allows the linking of all the latent variables (Barcelos et al., 2022),
thus allowing the evaluation of all the possible significant relationships.
Using PLS-CFA, the relationships between all eight latent variables
in this study (attitude, subjective norms, perceived behavioral control,
behavioral intentions, sugar consciousness, influence of substitution of
sugar with sweeteners, perceived flavor, and product labels and claims)
specific to data obtained from New Zealand, France, and Singapore
were examined. Three separate PLS-CFA were performed as a pre-
cursor to PLS-PM to obtain the conceptual framework unique to each
country. This novel approach allowed the customization of the concep-
tual framework based on unique characteristics of each country. This
approach can also be described as explorative to directive, as the signif-
icance of the relationships between latent variables was explored first,
followed by positive and negative correlations of those latent variables.
By using this approach, we aimed to enhance the accuracy and appli-
cability of PLS-PM for multicultural studies, by capturing the specific
behavior that shapes the correlations of different latent constructs.

3.3.1 | New Zealand study

The PLS-CFA results for New Zealand revealed that behavioral
intention showed a significant and positive relationship with sugar
consciousness, behavioral control, substitution of sugar with sweet-
eners, and significant and negative relationship with perceived flavor
(Appendix Table 1). Sugar consciousness had significantly positive
relationships with behavioral control and substitution of sugar with
sweeteners and significantly negative relationship with perceived fla-
vor. Moreover, both behavioral control and subjective norms showed
significant and positive relationship with attitude. Finally, product
labels and claims showed a significant and negative relationship with
perceived flavor.

Based on these results, a conceptual framework for New Zealand
was developed and analyzed using PLS-PM. Dillon-Goldstein’s ratio
for each of the manifest variables in the conceptual framework ana-
lyzed using PLS-PM showed a value of greater than.7, indicating overall
reliability of the associated models. The GoF value of the model (.237)
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Corr=10.197
s Pr > [t| = 0.005
Amt‘jde/ r>|t|
Corr = 0.204
Pr>|t| =0.003
\ 4
Corr=0.305
Pr> |t = 0.026

Behavioral control

Corr=10.318
Pr> |t| = 1.989E-4

Corr =0.528
Pr> |t <0.001

Subjective norms

Behavioral

'Qemions

Perceived flavor

Corr=-0.303
Pr> |t| = 3.892E-4

Sugar
consciousness

Substitution of sugar
with sweeteners

Corr = 0.467
Pr> |t < 0.001

Product labels and
claims

Corr=-0.410
Pr > |t| < 0.001

FIGURE 2 Partial least squares-path modeling (PLS-PM) results showing the significant correlations between different variables that evaluate
the consumption and purchase behavior of yoghurts among consumers from New Zealand. The significant correlations are indicated by the
arrows. Absence of arrows between latent variables indicates no significant correlation. Red arrows indicate positive correlations (p <.05), and

blue arrows indicate negative correlations (p < .05).

was similar to the GoF value of the bootstrapped model (.252) for the
PLS-PM analysis carried out.

Figure 2 shows the PLS-PM results that depict the relationships
between the TPB constructs and consumer perception and accep-
tance constructs, which help explain the overall consumption and
purchase behavior of yoghurt among New Zealand’s participants.
Attitude had a significant positive correlation with subjective norms
(corr = .197, p < .01) and behavioral control (corr = .204, p < .01).
Sugar-consciousness (corr = .528, p < .001) and behavioral con-
trol (corr = .305, p < .05) had significant positive correlations with
behavioral intention. Expectedly, sugar-consciousness was positively
correlated to substitution of sugar with sweeteners (corr = 467,
p <.001). On the other hand, perceived flavor showed a negative cor-
relation with product labels and claims (corr = —.410, p < .001) and
sugar-consciousness (corr = —.303, p <.001).

The weight contributions of each question within a construct are
summarized in Appendix Table 2 for New Zealand participants (full
questions for the abbreviations of each question can be found in
Table 1). For attitude, question ATT1 had a higher weight than ATT2.
For behavioral intentions, BVN2 had a higher weight than BVN1. In
terms of substitution of sugar with sweeteners, SSN1 and SSN3 had
higher weights than SSN2. Additionally, both SCC1 and SCC2 ques-

tions contributed almost equal weight for sugar-consciousness. For
product labels and claims, PLC3, PLC6, and PLC10 had higher weights
compared to other questions. In terms of perceived flavor, PCF2 had a
higher weight than PLCF1 (Appendix Table 2).

3.3.2 | France study

The PLS-CFA results for France revealed that behavioral intention
showed a significant and positive relationship with sugar conscious-
ness, behavioral control, subjective norms, attitude, substitution of
sugar with sweeteners, and product labels and claims (Appendix Table
1). Sugar-consciousness showed a significantly positive relationship
with behavioral control, subjective norms, attitude, product labels
and claims, and substitution of sugar with sweeteners and signifi-
cantly negative relationship with perceived flavor. Moreover, attitude
showed a significant and positive relationship with substitution of
sugar with sweeteners and significant and negative relationship with
perceived flavor. Product labels and claims had significantly negative
relationship with perceived flavor. The substitute of sugar with sweet-
eners showed a significant and negative relationship with perceived

flavor.
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FIGURE 3 Partial least squares-path modeling (PLS-PM) results showing the significant correlations between different variables that evaluate
the consumption and purchase behavior of yoghurts among consumers from France. The significant correlations are indicated by the arrows
added. Absence of arrows between latent variables indicates no significant correlation. Red arrows indicate positive correlations (p <.05), and

blue arrows indicate negative correlations (p <.05).

Based on these results, a conceptual framework for France was
developed, which was then analyzed using PLS-PM. Dillon-Goldstein’s
ratio for each of the manifest variables in the conceptual framework
analyzed using PLS-PM showed a value of greater than.7, indicating the
overall reliability of the associated models. The GoF value of the model
(.243) was similar to the GoF value of the bootstrapped model (.255)
for the PLS-PM analysis carried out.

Figure 3 shows the PLS-PM results that depict the relationships
between the TPB constructs and consumer perception and acceptance
constructs, which help explain the overall consumption and purchase
behavior of yoghurt among French participants. Sugar-consciousness
(corr = .492, p < .001), attitude (corr = .273, p < .05), and substitu-
tion of sugar with sweeteners (corr = .322, p < .05) had significant
positive correlations with behavioral intention. Product information
labels (corr = .388, p < .001), substitution of sugar with sweeteners
(corr=.373,p <.001), and behavioral control (corr=.198, p <.05) were
positively correlated to sugar-consciousness. Substitution of sugar
with sweeteners showed a significant positive correlation with atti-
tude (corr = .187, p < .05). Additionally, perceived taste/flavor was
negatively correlated with product labels and claims (corr = —.429,
p <.0001) and attitude (corr = —.175, p <.05).

The weight contributions of each question within a construct are
summarized in Appendix Table 2 for French participants (full ques-
tions for the abbreviations of each question can be found in Table 1).
For attitude, both ATT1 and ATT2 questions contributed almost equal
weight to this variable. For behavioral intentions, BVN2 had a higher
weight than BVN1. In terms of substitution of sugar with sweet-
eners, SSN1 and SSN3 had higher weights than SSN2. Additionally,
both SCC1 and SCC2 questions contributed almost equal weight
for sugar-consciousness. For product labels and claims, PLC11 and
PLC12 had higher weights compared to other questions. In terms of
perceived flavor, PCF1 had a higher weight than PLCF2 (Appendix
Table 2).

3.3.3 | Singapore study

The PLS-CFA results for Singapore revealed that behavioral inten-
tion showed a significant and positive relationship with sugar con-
sciousness, behavioral control, attitude, substitution of sugar with
sweeteners, and product labels and claims (Appendix Table 1). Sugar-

consciousness showed a significant and positive relationship with

85U8017 SUOWILIOD BAIIE8.D) 8|qedt|dde sy Aq peusenob ase sspiiie YO ‘88N JO S8|ni oy Ariqi8ulUO 3|1 UO (SUORIPUOD-PUR-SWSH WD A8 |ImAeIq ! Ul |UO//:SdNY) SUORIPUOD PUe SWIB | 8U}1 89S *[7202/60/50] U0 Ariqi]auliuo A811M ‘UiesH JO AIsIuIN AQ Z0b°214/200T 0T/1I0p/wod A8 |imAeiq1put|uoy//sdny wo.y pepeojumod ‘v ‘v20Z ‘62v8Er9Z



CHADHAET AL.
Subjective norms Attitude
Corr=0.301
Pr>|t| = 0.005
Corr=10.344
Pr>|t] <0.001
Corr =0.397 /\ Corr =0.527 /
i Pr> |t| = 0.008 i Pr> || <0.001 ituti
Behavioral control r> |t " thav!oral L, r> |t Supstntullon of sugar
'Qﬂy with sweeteners
A
Corr =0.337 Corr = 0.502

Pr>|t| = 6.61E-4 Pr> [t =0.002 Corr=0539 ‘
Pr> [t <0.001 Corr =0.366
Pr> |t] < 0.001

Corr =0.389 v
Pr> |t| = 0.002
Poiciovad flavor : Spgar i Product Igbels and
Corr =-0.205 consciousness Corr=0.385 claims
Pr>|t] = 0.005 Pr> |t =0.011

FIGURE 4 Partial least squares-path modeling (PLS-PM) results showing the significant correlations between different variables that evaluate
the consumption and purchase behavior of yoghurts among consumers from Singapore. The significant correlations are indicated by the arrows
added. Absence of arrows between latent variables indicates no significant correlation. Red arrows indicate positive correlations (p <.05), and

blue arrows indicate negative correlations (p <.05).

behavioral control, attitude, product labels and claims, substitution of
sugar with sweeteners, and significant and negative relationship with
perceived flavor. Behavioral control showed a significant and positive
relationship with attitude, product labels and claims, and substitution
of sugar with sweeteners. Subjective norms had a significant and posi-
tive relationship with attitude. Attitude showed significant and positive
relationships with product labels and claims, substitution of sugar with
sweeteners, and perceived flavor. Product labels and claims only had
a significant and positive relationship with substitution of sugar with
sweeteners.

Based on these results, a conceptual framework for Singapore was
developed, which was then analyzed using PLS-PM. Dillon-Goldstein’s
ratio for each of the manifest variables in the conceptual work analyzed
using PLS-PM showed a value of greater than.7, indicating the overall
reliability of the associated models. The GoF value of the model (.306)
was similar to the GoF value of the bootstrapped model (.317) for the
PLS-PM analysis carried out.

PLS-PM detailing the relationship between the TPB and consumer’s
perception and acceptance constructs, thus representing the overall
consumption and purchase behavior of yoghurt among participants
participating from Singapore has been shown in Figure 4. Please note
that significant positive correlations of a value above.3 have been

shown and discussed for the simplification of the model. Substitution

of sugar with sweeteners (corr =.527, p <.001) followed by sugar con-
sciousness (corr = .502, p < .01) and behavioral control (corr = .397,
p < .01) showed a significant and positive impact on the behavioral
intentions. Behavioral control (corr =.389, p < .01), product labels and
claims (corr = .385, p < .05), and substitution of sugar with sweeten-
ers (corr =.539, p <.001) showed a positive effect, whereas perceived
taste/flavor (corr = —.205, p < .01) showed a negative impact on sugar
consciousness. Moreover, behavioral control was significantly and pos-
itively impacted by attitude (corr =.301, p <.01) and product labels and
claims (corr = .337, p < .001). Substitution of sugar with sweeteners
showed a significant and positive effect on both attitude (corr = .344,
p <.001) and product labels and claims (corr =.366, p <.001).

The weight contributions of each question within a construct are
summarized in Appendix Table 2 for Singapore participants (full ques-
tions for the abbreviations of each question can be found in Table 1).
For attitude, both ATT1 and ATT2 questions contributed almost equal
weight to this variable. For behavioral intentions, BVN2 had a higher
weight than BVN1. In terms of substitution of sugar with sweeteners,
SSN1 had a higher weight than SSN2 and SSN3. Additionally, SCC1 had
a higher weight than SCC2 for sugar-consciousness. For product labels
and claims, PLC11 had the highest weight compared to other questions.
In terms of perceived flavor, PCF1 had a higher weight than PLCF2
(Appendix Table 2).
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3.4 | Relationships between TPB constructs, and
consumer perception and acceptance constructs
between New Zealand, France, and Singapore using
partial least squares-multigroup analysis (PLS-MGA)

The results of PLS-MGA demonstrated a statistically significant differ-
ence in the impact of subjective norms on attitude between French ver-
sus Singaporeans and Singaporeans versus New Zealanders (p < .05).
This finding indicates that the strength and consistency of the relation-
ship between subjective norms and attitudes vary significantly across
the two cultural contexts. Table 4 also shows a statistically signifi-
cant difference in the impact of behavioral control on the influence
of sweeteners on the consumption and purchasing behavior between
Singaporeans and French participants (p < .05). This finding indicates
that the strength of the relationship between behavioral control and
substitution behavior varies significantly across the two nationalities.
PLS-MGA results also revealed a statistically significant difference in
the impact of influence of substitution of sugar with sweeteners on
the behavioral intention of reducing the intake of sugar-sweetened
yoghurts between Singapore and New Zealand participants (p < .05).
This suggests that individual’s intentions to reduce sugar intake by

adopting sugar substitutes varies among different cultures.

4 | DISCUSSION

4.1 | Understanding the relationship between TPB
constructs and consumer perception and acceptance
constructs in a cross-cultural study using multiple
conceptual models

PLS-PM is a statistical technique used for structural equation mod-
eling, which allows researchers to analyze complex relationships
between latent variables (Malavalli et al., 2021). However, in a multicul-
tural study, it is important to ensure that the conceptual model used is
unique for each country. A preliminary analysis of the same conceptual
framework model using PLS-PM on data obtained from studies carried
out in France, Singapore, and New Zealand yielded a low number of
significant correlations. When carrying out multicultural studies, it is
important to develop unique conceptual models because different cul-
tures have different values, beliefs, and norms. Hence, in this study, a
unique conceptual model was customized for each country using PLS-
CFA to yield a broader spectrum of significant relationships between
TPB constructs and consumer perception and acceptance constructs.
This approach recognized the diversity of factors that can influence
sugar consumption behavior of participants from different countries
and ensured that the models are better suited to each specific country.

The findings in this study suggest that the use of a preliminary step
such as PLS-CFA to obtain the customized conceptual model for each
country was instrumental in finding all the possible relationships. This
reiterates the value of considering cultural and contextual variables in
multicultural consumer behavior studies. Takemi and Woo (2017) used

the TPB to understand the variables that influenced sweetness prefer-

ence among children from Korea and Japan. However, their study used
a single conceptual model that assumed that behavioral intention was
influenced by affective attitude, cognitive attitude, normative belief,
motivation to comply, perceived behavioral control, parenting practice,
accessibility, and reward. A single conceptual framework does not ade-
quately capture the cultural nuances that influence children’s behavior
and intentions related to sweetness preference as factors like par-
enting practices and sweet food accessibility of sweet foods can vary
between Japan and Korea. This supports the need to develop unique
conceptual models for each country.

Constructs used to measure behavioral intention in a study may
have different connotations or importance in different countries, lead-
ing to measurement bias and potentially misrepresenting the actual
intentions of consumers. For example, a study by Forde and Solomon-
Moore (2019) on sugar consumption among low-socioeconomic indi-
viduals in the United Kingdom used a single conceptual model to
characterize sugar-intake behavior and to understand consumer atti-
tude toward the health effects of sugar consumption. They found that
consumption behavior was mainly influenced by personal (food insecu-
rity), psychological (mental health), and social (food access and familial
behavior) factors. However, the findings of this study may not be gen-
eralizable to all individuals within the low-socioeconomic status group
or to all those who are food insecure across the United Kingdom, as
the study only interviewed clients from different food banks. Each food
bank might serve communities with varying degrees of food insecu-
rity, cultural norms, and resource availability. Hence, it is important
to use different conceptual models for cross-cultural studies. This will
allow researchers to capture the relevant constructs in different cul-
tures to obtain a more accurate understanding of consumer behavioral
intentions.

4.2 | Perceived behavioral control, sugar
consciousness, and substitution of sugar with
sweeteners had a significant and positive effect on
the behavioral intentions aimed at the reduction of
the sugar-intake

Behavioral control showed a positive correlation with the behavioral
intentions of reducing the intake of sugar-sweetened yoghurt among
participants from New Zealand (Figure 2) and Singapore (Figure 4).
Behavioral control in the current research was assessed by asking the
participants to indicate their ease or difficulty for limiting their intake
of sugar-sweetened yoghurt. Participants from both New Zealand and
Singapore found it easier to limit their intake of sugar-sweetened
yoghurt, even if it was more expensive than yoghurt sweetened with
other sweeteners (PBC1). A study conducted in United States and
Australia using convenience sampling to examine the usefulness of self-
regulation theory in predicting the consumption behavior of SSB found
that self-control (assessed using the item “| am good at resisting temp-
tation”) had a significant effect on the intention of avoiding the intake
of sugary drinks (McAlpine & Mullan, 2022). Additionally, a study in Sin-

gapore evaluated parents’ intention to control the sugar consumption
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by asking them how willing they were to reduce the amount of sugar
their child consumes (Chan et al.,2021). The authors found that parents
who established strict control over sugar consumption were success-
ful in limiting the frequency of SSB intake, which in turn reduced the
intake of SSBs among children. However, the authors explained that
not all parents were able to establish strict control over sugar con-
sumption as children are also cared for by grandparents and domestic
helpers who influence dietary choices. Additionally, parents indicated
that outside the home, they possess limited influence over their child’s
dietary choices during their time at childcare centers or in preschool
environments.

Substitution of sugar with sweeteners was positively correlated
with the behavioral intentions of reducing the intake of sugar-
sweetened yoghurts among the participants from France (Figure 3)
and Singapore (Figure 4). In this study, the latent variable “substitu-
tion of sugar with sweeteners” was evaluated using three questions:
(1) attention paid to the type of sweetener (SSN1), (2) presence of nat-
ural sweetener in yoghurt (SSN2), and (3) willingness to try yogurts
sweetened with artificial sweeteners (SSN3). SSN1 and SSN2 questions
contributed equal weight to the substitution of sugar with sweeten-
ers construct for participants from France. However, for participants
from Singapore, SSN3 contributed more weight (see Appendix Table 2
for details). In addition, most participants from both France and Singa-
pore agreed that they paid special attention to the type of sweetener,
or the presence of natural sweetener in yoghurt that in turn influenced
their consumption/purchase decisions about half the time (Table 3).
The positive correlation of substitution of sugar with sweeteners on
the behavioral intentions of reducing sugar intake was consistent with
other studies. A study conducted with participants from United King-
dom and USA studied the impact of diet drinks (drinks sweetened
with noncaloric artificial sweeteners) on the consumption behavior of
participants who regularly consumed SSBs using an implementation
intention-based intervention (Judah et al., 2020). The authors found
that there was a significantly large reduction in the consumption of
SSBs for the participants who consumed diet drink over 2 months. This
suggests that substituting SSBs with sweeteners can be an effective
strategy for reducing SSB consumption. Additionally, in Chile, a recent
growth in the reformulation of products by replacing sucrose with
noncaloric sweeteners has been observed. This is due to the increased
intention of the Chileans to reduce their sugar intake after the manda-
tory introduction of warning labels on the front of food packages for
high sugar content in 2016 (Reyes et al., 2020). On the other hand,
the acceptance of an intervention that involved substituting sugar with
artificial sweeteners to reduce sugar intake was least accepted by
French-speaking residents in Switzerland (Hagmann et al., 2018). This
was the case when the intervention was framed as a way to reduce
sugar in breakfast cereals and yogurt. The authors suggested that this
was due to consumers’ perception of artificial sweeteners as being
unhealthy or as a health risk.

There was a significant and positive correlation between sugar
consciousness and behavioral intentions to reduce the intake of sugar-
sweetened yoghurt across participants from New Zealand (Figure 2),

France (Figure 3), and Singapore (Figure 4). In the present study,

sugar consciousness was evaluated using two questions: (1) the fre-
quency of attention paid to the amount of sugar in yoghurt (SCC1)
and (2) the frequency of consumption of yoghurt without sugar or
low sugar (SCC2). For participants from New Zealand, France, and
Singapore both these questions contributed equal weight to the sugar-
consciousness construct (see Appendix Table 2 for details). Participants
from New Zealand had somewhat divided opinions on SCC1, as half
indicated that they never or sometimes pay attention to sugar and
other half said that they always or most of the time pay attention
to the amount of sugar when consuming yoghurt (Table 3). However,
most Singapore participants indicated that they never or sometimes
pay attention to sugar when consuming yoghurt compared to par-
ticipants from France which indicated that they pay attention to the
amount of sugar most of the time or always (Table 3). In terms of
SCC2, participants from all three countries expressed divided opinions.
Approximately half of the participants reported consuming “without
sugar” or “low sugar” yoghurt most of the time or always, whereas the
other half indicated that they “never” or only “sometimes” consume it
(Table 3). The positive correlation of sugar-consciousness with behav-
ioral intentions is consistent with other studies. A study by Hagmann
et al. (2018) found that sugar consciousness as measured by the ques-
tion “How much attention do you pay to the sugar content in your diet?”,
was one of the strongest factors that influenced acceptance of govern-
ment interventions to reduce sugar intake in French-speaking regions
of Switzerland. Similarly, another study conducted in Portugal reported
that sugar-consciousness; as assessed using the same question showed
a positive correlation with the acceptance of interventions aimed at
reducing the sugar-intake (Prada et al., 2020). This suggests that indi-
viduals who are more aware of their sugar intake are likely to be
more motivated to reduce their sugar consumption, thereby displaying
greater support for interventions aimed at the same goal.

4.3 | Product labels and claims was negatively
correlated to perceived flavor among New Zealand
and France’s participants

Product labels and claims showed a negative correlation with the per-
ceived flavor of yoghurt among the participants from New Zealand
(Figure 2) and France (Figure 3). In the present study, product labels and
claims were evaluated using different labels, such as “no added sugar”
(PLC1-PLC5), “naturally sweetened” (PLC6-PLC9), “sugar content of
high-sugar products” (PLC10), “label for the imposition of sugar-tax
on high-sugar yoghurts” (PLC11), and “nutritional table/list of ingre-
dients” (PLC12). For participants from New Zealand, healthiness of
“no added sugar” label (PLC3), trustworthiness of “naturally sweet-
ened” label (PLC6), and the labeling of “sugar content” in high-sugar
yoghurts (PLC10) contributed the most weight to the product labels
and claims construct (see Appendix Table 2 for details). Most partic-
ipants from New Zealand perceived yoghurts labeled with “no added
sugar” as healthier and yoghurts labeled with “naturally sweetened”
label as more trustworthy (Table 3). In addition, most New Zealand par-

ticipants agreed that “sugar content” should be clearly visible on the
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packaging label of yoghurts that are high in sugar (Table 3). For par-
ticipants from France, label of “sugar content” in high-sugar products
(PLC10) and label of “sugar-tax” on high-sugar products (PLC11) con-
tributed the most weight to the product labels and claims construct
(see Appendix Table 2 for details). Majority of participants from France
agreed with the statement that sugar content should be clearly visible
on the packaging of high-sugar yoghurts but disagreed with the idea of
imposition of sugar-tax label (Table 3).

The negative correlation of product labels and claims with perceived
flavor has also been observed in past studies. This negative relation-
ship between product labels and claims and perceived flavor can be
explained by the “health-pleasure” trade-off effect, which suggests that
the presence of nutritional claims may lead to the expectation of more
negative hedonic attributes (e.g., less tasty or inferior taste) (Fenko
et al., 2016; Loebnitz & Grunert, 2018). Benson et al. (2019) conducted
a study with participants from Ireland to investigate the effects of

» o«

different nutritional and health claims like “no added sugar,” “good

» o« » o«

chocolate,” “gluten and nut free,” “with live cultures,” and “63 calo-
ries per bar” on the consumers’ perception of chocolate. The authors
found that consumers were more likely to perceive products labeled
with nutritional and health claims as being bland or poor in taste. In
addition, Bollard et al. (2016) found that SSB labeled with text or pic-
torial warning label (i.e., WARNING: High sugar content) was associated
with consumers’ perception of the beverage tasting worse compared
to SSBs with no warning label. Recently, a study conducted in Portugal
also found a negative correlation between perceived taste/flavor and
product information labels. Yoghurts labeled with sugar-related claims
(0% sugar, sugar-free, no added sugar, or low-sugar) were perceived as

being of inferior taste (Prada et al., 2021).

4.4 | Partial least squares-multigroup analysis
(PLS-MGA\) revealed significant differences between
two countries during the evaluation of impact of one
latent variable on another

The impact of “subjective norms” on “attitude” was significant between
participants in France and Singapore, as well as Singapore and New
Zealand (Table 4). Subjective norm in the current study was assessed
using one question, SBN1 (Table 1). It was found that majority of par-
ticipants from Singapore indicated that eating less than recommend
portion size of sugar-sweetened yoghurt will be strongly approved by
people whose opinions they value (Table 3). In contrast, majority of par-
ticipants from New Zealand and France had a neutral stance toward
the approval of people whose opinions they value (Table 3). In terms
of attitude, participants from New Zealand and Singapore were also
more likely to agree that eating less than the recommended portion
size of sugar-sweetened yoghurt everyday would be enjoyable (ATT1)
and beneficial (ATT2). In contrast, most participants from France were
either neutral or disagreed with these statements (Table 3). The dif-
ference in the participants’ response can be explained by cultural
differences. In the present study, majority of the Singapore’s partici-

pants (84%) were Chinese, and most of the France and New Zealand

participants (99% and 52%, respectively) were Europeans (Table 2).
Chinese cultures, in general, are more collectivist, emphasizing group
harmony and conformity to social norms (An et al., 2023) compared to
European cultures that are more individualistic, emphasizing personal
autonomy and individual decision-making. In collectivist societies, the
influence of family, peers, and community members can have a more
substantial impact on influencing attitudes and behaviors (Zhang et al.,
2023). The culture of New Zealand is a mix of collectivism and individu-
alism. Tassell et al. (2010) found that although most of New Zealand’s
population has European settler ancestry and holds individualistic
values, the indigenous Maori culture of New Zealand, which priori-
tizes community, collaboration, and inclusivity, aligns with horizontal
collectivist values.

The impact of “perceived behavioral control” and “substitution of
sugar with sweeteners” was significant between participants in France
and Singapore (Table 4). The perceived behavioral control in the
current study was assessed using one question (PBC1) (Table 1). Par-
ticipants from Singapore (60.78%) found it easier to limit their intake of
sugar-sweetened yoghurt, even if it was more expensive than yoghurt
sweetened with sweeteners compared to only 41.18% of participants
from France reporting the same. In terms of substitution of sugar with
sweeteners, most participants from France and Singapore agreed that
they pay special attention to types of sweeteners (artificial or natural)
when making food selection. Cultural norms and values of participants
in Singapore may emphasize self-control and discipline, leading to a
higher perceived behavioral control (Li et al., 2018), in terms of limit-
ing their intake of sugar-sweetened yogurt, even if it is more expensive.
On the other hand, participants from France may have different cul-
tural norms and attitudes toward food and indulgence (Vosgerau et al.,
2020), which could result in a lower perceived behavioral control in
this context. Moreover, economic factors may also contribute to this
difference. The cost of food products can influence individuals’ per-
ceived behavioral control, as higher prices may act as a deterrent
and make it more difficult for individuals to limit their intake. It is
possible that the participants from Singapore, who reported higher
perceived behavioral control, may have a higher willingness or ability
to pay for healthier alternatives, such as yogurt sweetened with other
sweeteners, compared to participants from France. While it remains
inconclusive to definitively determine the strength of the relationship
between the consumption of naturally and/or artificially sweetened
foods and beverages and cardiometabolic health over prolonged peri-
ods, particularly in comparison to sugar, there is a consensus that
substituting free sugars with sugar substitutes canresult in areduction
in total dietary energy intake (Sgrensen et al., 2014). This consen-
sus has manifested in the growth of sugar substitutes in Singapore
in recent years, as evidenced by increased usage in various products.
According to research conducted across 12 store locations in Singa-
pore, spanning the four major retail supermarkets (NTUC FairPrice,
Cold Storage, Sheng Siong, and Giant), and two major convenience
stores (Cheers and 7-Eleven), there has been a notable increase in the
incorporation of sugar substitutes. The categories displaying growth
include energy drinks (80), carbonates (45), milk-based iced-coffees
(33), RTD vinegars (31), and flavored drinks (27) (Tan et al., 2021).
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Additionally, in April 2016, the Singapore Ministry of Health declared
War on Diabetes to reduce diabetes burden. Larger F&B retailers and
establishments were less affected, as they had resources to offer a
variety of F&B options, including high/low sugar content and/or arti-
ficially/naturally sweetened options, catering to consumers willing to
pay higher prices (Ow Yong & Koe, 2021).

The impact of “substitution of sugar with sweeteners” on “behav-
joral intentions” aimed toward limiting or avoiding the intake of
sugar-sweetened yoghurt was significant between Singapore and New
Zealand (Table 4). The “substitution of sugar with sweeteners” con-
struct had higher weights for SSN1 and SSN3 (Table 1) for participants
in Singapore and New Zealand. In terms of substitution of sugar
with sweeteners, most participants from Singapore and New Zealand
agreed that they pay special attention to types of sweeteners (artificial
or natural) when making food selection (SSN1). Moreover, participants
from Singapore had mixed opinions regarding SSN3. Half of the par-
ticipants indicated that the presence of artificial sweetener influenced
their consumption/purchase decision “most of the time” or “always,”
whereas the other half indicated that it “never” or “sometimes” influ-
enced their decision. In contrast, most of the participants from New
Zealand indicated that the presence of artificial sweetener “never” or
only “sometimes” influences their decision (SSN3, Table 3). A study
by Dunford et al. (2018) found that New Zealand had significantly
lower percentages of products containing nonnutritive sweeteners
compared to Mexico (11%) and the United States (4%). This suggests
that New Zealanders may be less familiar with artificial sweeteners and
therefore less likely to consider them when making food choices. In
Singapore where there might be a higher prevalence of products con-
taining artificial sweetener, people may be more accustomed to their
presence and thus more likely to be influenced by their presence.

5 | CONCLUSION

This study examined the consumer consumption and purchase behav-
ior of sugar-sweetened, sugar-reduced, artificially sweetened, and
naturally sweetened yoghurts in New Zealand, France, and Singapore.
Using the TPB framework and consumer perception and acceptance
constructs, the findings revealed the significance of various factors
influencing sugar consumption behaviors. These included perceived
behavioral control, the substitution of sugar with sweeteners, and
the impact of product labeling and claims on perceived flavor. The
study emphasized the need for customized conceptual models that
consider cultural diversity in shaping consumer behavior. The PLS-
CFA was used as a precursor to PLS-PM to identify the potential
relationships between constructs that influence sugar consumption in
different countries. The study highlights the importance of develop-
ing customized conceptual models that account for cultural diversity in
shaping consumer behavior. The analysis also highlighted the notable
differences between countries, and the necessity of considering cul-
tural variations when assessing the impact of specific constructs. This

insight is crucial for policymakers and food manufacturers seeking to

design effective interventions for promoting sugar-reduction behav-
ior. Overall, this research contributes to a deeper understanding of the
complex dynamics and cultural influences that shape consumer food
choices in a globalized world.

6 | LIMITATIONS AND FUTURE STUDIES

While this study provides valuable insights, it is important to acknowl-
edge its limitations. The use of convenience sampling from specific
countries (France, Singapore, and New Zealand) may limit the gen-
eralizability of the findings due to potential sampling bias and cross-
cultural variability. Subcultures and individual variations within each
country might not have been adequately represented in the study.
Another limitation is the reliance on self-reported data that can intro-
duce biases as participants might respond what they perceive as
socially desirable or acceptable.

To address these limitations, future studies could consider incor-
porating a combination of qualitative and quantitative analyses. This
approach would provide a comprehensive understanding of under-
lying cultural, social, and psychological factors that shape consumer
behaviors. It would also be valuable to evaluate additional constructs
such as media exposure, societal norms, and generational influences to
gain amore holistic understanding of cross-cultural differences. Collec-
tively, these approaches would advance future research in a culturally

sensitive and comprehensive manner.
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