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ABSTRACT

Unbhealthy diets have become a leading contributor to death and disability globally. The current Chinese diet falls short of a
healthy diet, including too much meat, oil, salt, and sugar while having insufficient levels of whole grains, fruits, nuts, and milk.
Transforming Chinese dietary patterns has become urgent. This paper compares the effectiveness of information framing effects
on enhancing Chinese consumers’ healthy diet choices, varied by information content, source, and presentation. The survey is
conducted across six Chinese cities, with a sample of 3150 urban consumers. Chinese consumers' healthy diet choices are
measured using an online discrete choice experiment. Four different diet patterns were used to label each of the product
alternatives in the experiment, which varied in taste and cost. Results reveal that compared to positive information; negatively
framed healthy information is more effective in increasing Chinese consumers' valuations for healthy diets. Consumer valuation
of a healthy whole diet is significantly enhanced when the information is from social celebrities, compared to information from
a scientific source. Moreover, when health information is disclosed via social media, its effectiveness in promoting healthy diet
choices is significantly reduced. Our findings have implications for designing and implementing nutrition policies and programs
in China and other developing countries.

JEL Classification: Q18, Q11

1 | Introduction Diet 2003), which highlights the urgency of transforming
the Chinese diet into a healthier one.

An unhealthy dietary pattern has been a leading factor in

deaths and disabilities globally (Afshin et al. 2019). Chinese
consumers overeat meat while having insufficient con-
sumption of whole grains, fruits, nuts, and milk (Sheng
et al. 2021)—this divergence from healthier dietary guide-
lines, such as the Chinese Food Guide Pagoda and EAT-
Lancet diets. As a result, China has the highest rate of diet-
related cardiovascular disease deaths and cancer deaths
worldwide (Afshin et al. 2019). The burden has reduced
human capital and hampered economic growth (WHO and
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Health information provision has been proven to be effective in
promoting healthy behaviors among individuals (Guillaumie,
Godin, and Vezina-Im 2010; Guan, Lin, and Jin 2024). For
instance, health educational interventions, such as scientific
dietary knowledge propagation, could promote -children's
healthy eating behavior (Van Cauwenberghe et al. 2010;
Morgan et al. 2010) by enhancing individuals' health awareness.
Nevertheless, the effectiveness of health information may
depend on the way in which information is presented and the
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content of the information itself (Lusk 2004; Kariuki and
Hoffmann 2021; Dolgopolova et al. 2022). While previous
studies have predominantly focused on attribute framing (e.g.,
Levin and Gaeth 1988; Dolgopolova et al. 2022) and the effects
of gain-framed versus loss-framed information (O'Keefe and
Jensen 2008; Roosen et al. 2009; Hilverda, Kuttschreuter, and
Giebels 2017; Lee et al. 2018; Cui, Fam, and Zhao 2019), these
investigations have typically centered on special food items. The
impact of the information framing on diet choices is less well
investigated. This study supplements the literature by evaluat-
ing the effectiveness of different health information frames in
promoting healthy diets among urban Chinese consumers,
taking into account the variations in information content,
source, and presentation.

Additionally, in contrast to the predominant focus on special
food products in existing studies within the field of food
economics, this research adds to the literature by centering
on diets—combinations of food products that collectively
contribute energy and essential nutrients. The selection of a
diet is consistent with real-world grocery shopping situations,
where consumers purchase many food items as a package. In
practice, consumers find it difficult to place a specific food
item within a dietary plan (Cowburn and Stockley 2005).
Even if consumers can make a healthy choice of one partic-
ular food, previous research demonstrates that they may
rebound and engage in unhealthy eating (Finkelstein and
Fishbach 2010; Tennesen et al. 2022). This is because people
often overcompensate themselves with some sort of indul-
gence, yielding a net negative impact on their diets
(Raghunathan, Naylor, and Hoyer 2006; Coelho do Vale,
Pieters, and Zeelenberg 2008). In addition, understanding
how people choose a diet would be more informative for diet-
related health consequences. The diet accounts for the
potential correlation of different food items, has a direct link
to nutrition components, and has a stronger impact on diet-
related disease risks (De Ridder et al. 2017). For example,
higher consumption of whole grains is related to a lower risk
for chronic diseases and cancers, whereas processed meat
consumption is associated with a higher risk (Ley et al. 2014).
This makes inferences about the net health effect of one food
particularly challenging if a person consumes both whole
grains and processed meat. Therefore, while examining the
choices of any single food product is convenient, accounting
for the preferences of a diet is important and informative.

This study designs and implements an online discrete choice
experiment (DCE) with a between-subject design to explore
information framing effects on Chinese consumers’' diet
selections. DCEs are effective tools for simulating shopping
scenarios, thereby enhancing our understanding of individ-
ual behavior. They have been widely applied in various
contexts to inform consumer food choices (e.g., Burton, 2001;
Loureiro and Umberger 2007; Kamphuis, De Bekker-Grob,
and Van Lenthe 2015). While choice experiments are par-
ticularly valuable when actual products are unavailable in
the market; however, they are also commonly employed to
gauge consumer preferences for existing products (e.g.,
Kamphuis, De Bekker-Grob, and Van Lenthe 2015;
Livingstone et al. 2021). In this paper, hypothetical choice
experiments allow us to include healthy and sustainable diets

that are not chosen frequently by Chinese residents. In par-
ticular, the survey is conducted across six Chinese cities, with
a sample of 3150 urban consumers. Our results indicate that
urban Chinese consumers are more responsive to negative
health information, compared to positive information. Com-
paring the impacts of information sources, consumers’ valu-
ation of healthy diets is significantly improved when the
information is from a scientific association or celebrity in-
fluencer. But, consumers are mite inclined to trust celebri-
ties, even if the two types of information are completely
consistent. When health information is disclosed via social
media, its effectiveness in promoting healthy diet choices is
reduced. We also assess heterogeneous responses to health
information treatments and find that information interven-
tions are more effective in low-income groups. These results
enrich the theoretical framework and content of framing ef-
fects in health behavior research and provide new insights for
policy interventions targeting healthy diet behavior change.

The remainder of the study is organized as follows. Section 2
introduces the research hypotheses and experimental design.
Section 3 describes the main empirical strategy. Section 4
illustrates the data source, respondents’ demographic char-
acteristics, and food purchasing behavior. Section 5 presents the
results of the impact of information framing on urban Chinese
consumers’ healthy diet choices. Conclusions and discussions
are presented in Section 6.

2 | Experimental Design
2.1 | Research Hypotheses

We propose the following hypotheses to be tested based on
previous literature and real-world facts.

First, regarding informational content, the positively framed
information in our design indicates the benefits of increasing
the intake of healthy foods, while the negatively framed infor-
mation offers potential risks of insufficient intake of healthy
foods. Several studies reported that consumers placed greater
weight on negative information compared to positive informa-
tion on special food choices (Roosen et al. 2009; Lee et al. 2018).
People are typically loss-averse, that is they prefer to avoid
losses than acquire equivalent gains (Kahneman and
Tversky 1979). Therefore, we hypothesize that negative infor-
mation about health threats will increase consumer acceptance
of healthy diets, compared to positive information (H).

Second, concerning information sources, previous research has
indicated the significant influence of celebrity influencers on
enhancing consumer preference for healthy foods or brands
(Dutta and Singh 2013; Phua, Jin, and Kim 2019). However,
trusted scientific associations are progressively gaining impor-
tance in the global food system as reliable sources of informa-
tion (Drewnowski and Specter 2004; Rupprecht et al. 2020).
Consequently, given the authority of scientific associations in
healthy nutrition knowledge, we hypothesize that the infor-
mation from scientific institutions will be more valuable than
that disseminated from celebrity influencers (H,).
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Third, WeChat Official Accounts is used as a social media
application to present health information in our experiment
setting. As the rapidly emerging social media in China, WeChat
has become the most popular social media platform, with more
than 1.3 billion users worldwide by the end of 2023*. A popular
functional module of WeChat, WeChat Official Accounts en-
ables users to subscribe and receive selected news or informa-
tion. By the end of 2022, the number of registered WeChat
Official Accounts has reached 20 million?, providing WeChat
with enormous potential to affect public health in China (Wu
et al. 2019). However, prior studies have suggested that there is
too much healthy nutrition information on social media, which
may confuse consumers, instead of informing them
(Milgram 1970; De Ridder et al. 2017). Therefore, we assume
the diet information coming from social media weakens the
effect on consumers' healthy diet choices, compared to all the
other sources (Hz).

Finally, this paper further explores the heterogeneous effec-
tiveness of information framing among different economic
status respondents. Prior studies suggest that consumers with
higher economic status place more importance on the health
attributes of specific food products (Kamphuis, De Bekker-
Grob, and Van Lenthe 2015). Conversely, low-income in-
dividuals may face difficulties affording healthy diets (Herforth
et al. 2020; Laborde, Martin, and Vos 2021). As a result, con-
sumers with lower economic status may possess more potential
for adopting a healthy diet. Therefore, we assume that infor-
mation intervention would be mixed among different income
subgroups (Hj).

2.2 | The Design of Information Intervention

This study employs a between-subject design to test the afore-
mentioned four research hypotheses. Consumers were ran-
domly assigned to one of the nine groups>. As shown in Table 1,
Group 1 is the control group in which subjects are not provided
with any health information. Group 2 and Group 3 provide
individuals with health information without any source, and
the health information is positively and negatively framed in
Groups 2 and 3, respectively. Individuals in Group 2 are pre-
sented with positively framed information, referring to Scien-
tific Research Report on Dietary Guidelines : “Increasing the

TABLE 1 | Information treatments.

intake of fruits and vegetables will reduce the risk of cardio-
vascular disease, cancer, and tumors (such as gastric cancer,
lung cancer, esophageal cancer, breast cancer, and other dis-
eases).” Negatively framed information in Group 3 is stated:
“Insufficient intake of fruits and vegetables will increase the
risk of cardiovascular disease, cancer, and tumors (such as
gastric cancer, lung cancer, esophageal cancer, breast cancer,
and other diseases).” Groups 4 and 5 add to Groups 2 and 3 by
stating that the information is from the Chinese Nutrition
Society, respectively. Groups 6 and 7 provide the same infor-
mation as Groups 4 and 5 but present the information as shown
on WeChat Official Accounts. WeChat Official Accounts is a
popular functional module of the most popular social media
platform in China. It enables users to subscribe and receive
selected news or information. Groups 8 and 9 similarly utilize
WeChat Official Accounts to present health information, but
they differ from Groups 6 and 7 by clarifying that this infor-
mation originates from a well-known celebrity Account. The
celebrity Account referred to is among the top 10 most followed
accounts in the health and nutrition field on WeChat Official
Accounts in 2021. Supporting Information S1: Appendix A
displays the detailed health information treatment for each
group.

2.3 | Choice Experiment Design

This study employs labeled choice experiments to clarify the
attributes and features of the options available to participants.
To simulate real-world shopping scenarios and reduce the
number of choice options, an efficient design is utilized to
create a practical set of 6 choice tasks for respondents to eval-
uate (Rose et al. 2008), with a D-efficiency of 86%. Each selec-
tion task consists of four diet alternatives and one opt-out
option. The Opt-out options are provided with the following
opt-out reminder: “If you don't prefer any of the four diet
options, you can choose to keep your current diet.” Including
this option would potentially mitigate hypothesis bias in DCE
responses (Hensher 2010; Jiang, Penn, and Hu 2022). Figure 1A
shows an example choice task, where each alternative could be
enlarged, and Figure 1B presents a sample diet option. To avoid
potential ordering effects, the order of the choice scenarios and
diet options is randomized. A full list of the six choice scenarios
is presented in Supporting Information S1: Appendix B. These

Description

Group 1

Diet choices only

Group 2
Group 3
Group 4
Group 5

Positive information + Diet choices
Negative information + Diet choices
Positive information from scientific association + Diet choices

Negative information from scientific association + Diet choices

Group 6
Group 7
Group 8
Group 9

Positive information from scientific association + presenting in social media + Diet choices
Negative information from scientific association + presenting in social media + Diet choices
Positive information from celebrity + presenting in social media + Diet choices

Negative information from celebrity + presenting in social media + Diet choices

Source: Authors’ own work.
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FIGURE1 | (A) sample choice task. The order of choice questions and the order of options within a choice question were randomized. Each

option can be enlarged. Source: Authors' own work. (B) The Average diet of urban residents in Beijing. The order of choice questions and the order of

options within a choice question were randomized. Each option can be enlarged. To make sure respondents understand the meaning of the various
pie charts, we first employ pilot testing. Second, to help respondents establish realistic quantities associated with food products, before the choice
questions, they were asked to compare their actual diets with the average diet based on the National Bureau of Statistics (2020). We also provide
examples to illustrate the quantity of each food product in a diet. For example, a tomato or a cucumber typically weighs 250 g, an apple weighs
approximately 200 g, a pack of milk weighs about 250 g, and an egg weighs 50 g (Supporting Information S1: Appendix D details the comparisons and

examples). Source: Authors' own work.

choice scenarios are visually presented to respondents as plates,
like Figure 1A, while concealing the diet labels.

Product attributes are important dimensions that affect con-
sumer choices (Lancaster 1966). Previous studies have con-
sistently revealed the major driving forces leading to food
choices (Kamphuis, De Bekker-Grob, and Van Lenthe 2015;
Jaeger et al. 2021; Livingstone et al. 2021). In particular, food
healthiness and nutrient content play a crucial role as in-
dividuals increasingly prioritize their well-being and seek out
options that align with their dietary goals (Kamphuis, De
Bekker-Grob, and Van Lenthe 2015). We use four quality-
differentiated patterns of “product alternatives” to imply the
healthiness of diets, including the Average diet, the Chinese
Food Guide Pagoda diet, the EAT-Lancet diet, and the Flex-
itarian diet. Sensory appeal also influences consumers' percep-
tions of a particular food item. Consumers are more likely to
select foods that they find palatable and enjoyable and avoid
those that they find unpleasant or unappealing (Kamphuis, De
Bekker-Grob, and Van Lenthe 2015; Livingstone et al. 2021).

Therefore, we include diet taste as an attribute. Furthermore,
price also impacts purchasing decisions. Research has shown
that individuals often weigh the cost-effectiveness of a food item
against its perceived value and quality (Bai, Herforth, and
Masters 2022). Low-income consumers are unable to buy
healthy diets even if they desire to do so. Therefore, the four
diet alternatives are then offered at various cost levels. Table 2
presents the selected products and attribute levels employed in
experimental design.

Specifically, the Average diet refers to the diet of an average
resident in surveyed cities, where the consumption quantity of
each food category is computed based on the at-home con-
sumption level from the National Bureau of Statistics (2020),
and adjusted with the proportion of consumption away from
home (Sheng et al. 2021). The Chinese Food Guide Pagoda diet
is the official dietary guideline in China published by the Chi-
nese Nutrition Society in 2016. The EAT-Lancet diet and the
Flexitarian diet are well-recognized healthy diets worldwide.
The EAT-Lancet diet was proposed by the EAT-Lancet
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TABLE 2 | Attributes and attribute levels used in experimental
design.

Alternative specific constants
Average diet
Chinese Food Guide Pagoda diet
EAT-Lancet diet
Flexitarian diet
Taste level
Customized taste
Without Customized taste
Cost level (RMB per day per person)
20
33
46
59
72

Note: 1 RMB = 0.15 Dollars at the time of this study (in 2021.09).
Source: Authors’ own work.

Commission in 2019, which is the first diet proposed from a
healthiness and environmental sustainability perspective
(Willett et al. 2019). The Flexitarian diet suggests that people
should eat less meat and more plant-based foods, reducing their
total energy intake (Springmann et al. 2018). We construct the
Flexitarian diet following Sheng et al. (2021) and Springmann
et al. (2018). We note that healthy diets such as the EAT-Lancet
diet may be controversial. For example, some questioned the
usefulness of promoting this diet, as 3 billion people worldwide
cannot afford the minimum cost of the EAT-Lancet diet
(Herforth et al. 2020). However, we aim to explore how to
revolutionize urban Chinese diets towards healthier ones, so it
is important to adopt healthy diets that have been largely en-
dorsed and promoted. Supporting Information S1: Appendix C
reveals the types of foods and the corresponding quantities
under each diet. Relative to the other three diets, the Average
diet includes a higher quantity of animal products but lower
amounts of milk and fruits. According to the Chinese Healthy
Eating Index (Yuan et al. 2018), the Average diet is unhealthier
than the other three diets.

Second, defining taste is challenging as it is subjective and
varies based on personal preference. Taste perceptions vary
among individuals, influenced by genetic factors, cultural
backgrounds, ethnicities, personal preferences, and environ-
mental factors (Bawajeeh et al. 2020). The inclusion of
descriptive taste information is employed by food science
communities and economists to address this problem
(Livingstone et al. 2021). Drawing upon the literature, this study
employs descriptive information to operationalize the taste
attribute, which is set as a dummy variable (=1, if customized
taste) in the experimental design. The concept of customized
taste implies that individuals can select diet tastes according to
their personal preferences.

Third, the cost of a diet is an important factor influencing
healthy eating behaviors (Herforth et al. 2020; Laborde, Martin,

and Vos 2021). Low-income consumers may not be able to
afford healthy diets even if they desire to do so. The diet cost is
initially set based on the minimum cost required for the Chi-
nese Food Guide Pagoda diet and subsequently adjusts using
actual food prices at the time when the study is implemented.
Specifically, the paper utilizes Consumer Price Index (CPI) data
published in the China Statistical Yearbook between 2017 and
2021 to adjust the minimum cost of diets following the report of
Food and Agriculture Organization (Herforth et al. 2020) and
Yin et al. (2023). The cost attribute has five levels ranging from
20 RMB to 72 RMB per day (roughly from 3.3 to 10.8 US dollars
in 2021 September). Our findings show that 72% of respondents
spend 10 RMB —70 RMB on their daily diet, meaning that the
price levels we designed almost cover the range of reported
daily diet expenditure.

We employ several strategies to improve the reliability of the
responses in hypothetical choice scenarios and the overall
quality of our survey data. First, we pilot-test our instrument to
ensure respondents understood the meaning of the various diets
(pie charts within the choice tasks). Second, to help respondents
establish realistic quantities associated with food products,
before the choice questions, they are asked to compare their
actual diets with the average diet based on the National Bureau
of Statistics (2020). We also provide examples to illustrate the
quantity of each food product in the diets. For example, a
tomato or a cucumber typically weighs 250 g, an apple weighs
approximately 200 g, a pack of milk weighs about 250 g, and an
egg weighs 50 g (Supporting Information S1: Appendix D details
the comparisons and examples). Third, Supporting Information
S1: Appendix E represents a preamble that consumers received
before evaluating the decision task. We provide respondents
with detailed descriptions of all attribute levels before the
choice experiment, ensuring a base level of understanding
across consumers with different backgrounds. In particular, we
illustrate the examples of food groups once again to help
respondents better understand the diet alternatives and improve
data quality. Fourth, we employ a cheap-talk script (see Sup-
porting Information S1: Appendix F) to mitigate potential
hypothetical bias following Cummings and Taylor (1999). Fifth,
we use two attention filter questions to screen out inattentive
consumers and mitigate fraudulent responses in online surveys,
referring to Kung, Kwok, and Brown (2017) and Goodrich et al.
(2023). Sixth, the names of all diet options are excluded from
the choice experiment to prevent consumers from making
strategic choices by identifying dietary names. Given that many
respondents make their choices on smartphones, the options
are vertically arranged with the selection buttons placed at the
end, requiring respondents to view all options before making a
selection. Furthermore, we implement a minimum reading
time, preventing choices from being made before thoroughly
reviewing the options.

In addition to the choice tasks, we also include questions on
demographics and food purchasing behavior, as well as the New
Ecological Paradigm scale in the survey (NEP). Specifically, the
NEP scale measures individuals' attitudes and cognition toward
the environment, and ecology in fifteen questions (Dunlap
et al. 2000). We also capture consumers’ nutrition knowledge,
using 12 questions that are adopted from the China Health and
Nutrition Survey.

5of 14

85UB017 SUOWIIOD BARR1D) 8|qedldde au3 Aq peuAob 81 Sa e VO 88N JO S9N 10y Afeiq 1 BUIIUO AB|IM UO (SUORIPUOD-pUe-SWIBH 00" AB|IM A1 1[UUO//SANY) SUORIPUOD PUe SWLB L 83U} 89S *[202/2T/0¢] o Ariqiauliuo /M ‘Aisieniun Buelbyz Aq 866T2 162/200T 0T/10p/LI00 A3 | Im Afeiq 1 jpul|uoy/Sdny WOy papeojumod ‘0 ‘262902ST



3 | Empirical Strategy

Based on Lancaster's theory of consumer demand (Lancaster
1966) and random utility theory (McFadden 1972), we use
the Random Parameter Logit (RPL) model to estimate con-
sumer preferences. The RPL model relaxes limitations in the
multinomial logit model by allowing preferences to vary
randomly within a sample according to a specified distri-
bution (McFadden and Train 2000). The utility derived by
individual i choosing alternative j under choice task ¢ can be
expressed as:

U = Vi + &t @

where Vj is an observable deterministic utility depended on
the experimentally designed product attributes for alterna-
tive j, and gy is the unobserved and random component of
utility. In this study, we use RPL models with utilities
specified in preference space to estimate consumers' healthy
diet preferences. The consumer's utility can be specified as
follows:

Vijt = ocpPriceijt + BilDietaijt + ﬁizDietbijt + ﬁBDietCijt

+ ﬁMDietdijt + ¥, Tastej; + ASCop—out #4#
()

where Price;j; is a continuous variable populated with five levels
in the experimental design. Dietay, Dietby, Dietcy,
and Dietd;; are dummy variables denoting the Average diet,
the Chinese Food Guide Pagoda diet, the EAT-Lancet diet, and
the Flexitarian diet, respectively. They all take a value of 1 when
the product carries such an attribute, and 0 otherwise. Tastej;
represents whether the diet has a customized taste or not (1 if
yes, otherwise 0). The constant for the no-purchase alternative
ASC,pi—out (Opt-out option) is set to ZERO. Given our use of a
labeled design for our choice experiment, setting this option as
the reference group is common in the literature, including Lusk
and Tonsor (2016), Ortega, Sun and Lin (2022) and Kang et al.
(2024). &y is the unobserved error term, which follows a
Gumbel (extreme value type I) distribution. «, governs the
coefficient of diet cost, j; is the estimated coefficient of cus-
tomized taste, and §; means the alternative-specific constant
indicating utility for alternative j relative to the opt-out option
utility. We use NLOGIT 6.0 software (Econometric Software;
www.limdep.com) to estimate the RPL.

For comparison purposes across treatments, we report the
individual-specific Willingness to pay (WTP) values for each
healthy diet in different information treatments. Hensher
and Greene (2003) suggested that the distributions from
which random parameters were drawn should be con-
strained to derive behaviorally meaningful values. We
specify the non-price attributes to follow normal distribu-
tions. The price coefficient is specified to follow a con-
strained triangular distribution following previous studies
(like Ortega, Sun, and Lin 2022). In testing the five
hypotheses, this study employs the following model to ex-
plore the heterogeneous impacts of different information
framing on healthy diet selections:

WTPij =6 Treatlij + 52Treatzij + &; Treatgij + 54Treat4ij

+ 55Treat51j + 56Xij + Eij
(3)

where WTP; is the individual-specific conditional WTP for
each diet j of respondent i. Treat; — Treats are dummy vari-
ables denoting treatments of positive information, negative
information, information from scientific association, infor-
mation from celebrity and information presented in social
media (WeChat Official Accounts), respectively. To eluci-
date, when a respondent was subjected to Group 2, Treat;
takes a value of 1, and Treat,, Treat;, Treatuand Treats are
assigned 0. For Group 4, both Treat; and Treat; are 1, with
the remainder treatment at 0. For Group 5, Treat, and Treat;
take a value of 1, and 0 for Treat;, Treatyand Treats. For
Group 6, Treat;, Treat; and Treats take a value of 1. For Group
7, Treat,, Treat; and Treats take a value of 1. For Group 8,
Treat;, Treat, and Treats take a value of 1. For Group 9,
Treat,, Treat, and Treatstake a value of 1. For each treatment
variable, we set the value to 1 for the relevant groups and 0
otherwise, with Group 1 serving as the reference group
where all treatment variables are set to 0.

We assess the effectiveness of each information treatment by
analyzing changes in WTP. if the information works, we
would expect the WTP for healthy diet to be increased; with
those most effective information treatment, we expect the
WTP for healthy diets to be increased by the largest degree.
This approach aligns with existing literature (Lin et al. 2022;
Wensing et al. 2020; Kang et al. 2024). Therefore, & and
8, reflects the intervention effectiveness of positive infor-
mation and negative information on Chinese consumers'
WTP for healthy diets, respectively. Therefore, we expect
the coefficient &, to be larger than coefficient &;if H; holds.
Similarly, we test H, by comparing the coefficient d; and J,.
d; and &8, indicate the intervention effectiveness of infor-
mation with different sources, where d; represents the
information from scientific association and 8, represents
the information from a celebrity. If §; < &4, we expected that
individuals are more inclined to be influenced by the
information from a celebrity than a scientific association. Js
reflects the intervention effectiveness of health information
presented in social media, compared with that presented
without social media. We test whether the coefficient 85 is
negative and significantly different from zero, to verify Hs.
We add the interaction terms between income and infor-
mation treatment dummies in equation (3) to test Hy.

In addition, a number of individuals', households’, communi-
ties’, and environmental factors can affect consumers food
choices (Stok et al. 2017). Consumer characteristics such as
gender, age, income, food-related knowledge, and ethical con-
cerns are significant influencers (Blaylock et al. 1999). Similarly,
family structure, social dietary culture, food environment, and
food-related policies also play important roles in consumers'
choices (Young et al. 2020; Qi and Ploeger 2021). Therefore, we
include other control variables. Vector X,, includes age, gender,
income, education level, religious belief, nutrition scores, NEP
scores, chronic disease, family structure, food purchasing
behaviors, and city dummies.
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4 | Data

Our survey is conducted in August 2021 by an online profes-
sional survey company (https://www.lediaocha.com/).
Respondents are invited to participate in the survey anony-
mously. We issue informed consent to all consumers, and the
questionnaire would continue only if the participant agrees
with the informed consent, otherwise, it would automatically
end. All consumers could refuse to participate in the investi-
gation and stop filling out the survey at any time. Informed
consent is obtained from all individual consumers included in
the study, and we do not collect personally identifiable infor-
mation. We also obatined the ethics approval from the univer-
sity before our data collection (no. ZGL202108-1).

To participate in our study, consumers must have been
18 years old and be the primary food-purchasing person in
their households. A total of 3150 consumers from 6 big cities
geographically widespread in China are collected namely
Beijing, Shanghai, Shenyang, Wuhan, Chengdu, and
Guangzhou. To ensure our sample is randomly assigned to
each group, we conduct a Chi-square test to examine vari-
ations in demographic characteristics and food-purchasing
behavior across groups. Our findings, as detailed in Sup-
porting Information S1: Appendix G and H, indicate there
are no significant differences between the control group and
the treatment groups.

As shown in Supporting Information S1: Appendix G, the
average respondent is 38 years old, similar to the median age
in China (The Population Division of United Nations
Department of Economic and Social Affairs 2022). 50% of
the sample is female. The respondents are generally highly
educated and about 82% of them has received some type of
college education. Our online sample tends to be slightly
wealthier and more educated than the population in sur-
veyed cities, although the average years of education of
the population aged 15 and above in surveyed cities have
reached 12 years. The average nutritional knowledge score
of respondents is 8.43 out of 12 (higher scores indicate
more knowledge), which is consistent with the findings based on
CHNS (Yu et al. 2020). The finding indicates that respondents are
slightly knowledgeable about nutrition. According to the NEP
scale, respondents’ environmental concern score is 3.6 on a scale
from 1 to 5 (higher scores indicate more concern), similar to the
findings from other China-specific studies (Hawcroft and
Milfont 2010). Respondents’ households have, on average, 2.6
adult members and 0.8 children. The average monthly household
income is between RMB 17,000—RMB 22,999 (equivalent to USD
2550—3450).

Supporting Information S1: Appendix H reports respondents
and their households' food shopping behavior. We found that
more than 50% of households purchase groceries 2—5 times
a week, and the weekly food purchase expenditure is between
RMB 400 and RMB 549. About half of the families order food
delivery more than 2—5 times a week, with the weekly ex-
penditure from RMB 100 to RMB 250. The weekly food expense
away from home of most families is between RMB 100 and
RMB 249. The average expenditure of individuals' daily diet is
between RMB 50 and RMB 70.

5 | Empirical Results

This section first briefly shows the estimation results of the
determinants influencing Chinese urban consumers' diet
selections. Then, we focus on the empirical results related to
Hypotheses 1—3. Lastly, we assess Hypothesis 4 concerning the
diverse reactions among income subgroups to healthy infor-
mation treatments.

5.1 | Factors Influencing Chinese Urban
Consumers' Diet Selections

RPL models are estimated using Nlogit 6.0 (see Supporting
Information S1: Appendix I for results). The result suggests that
in each of the nine groups, the three product attributes signif-
icantly affect consumers’ diet selections, with expected signs in
all coefficients. The estimated coefficients of the diet-specific
constants indicate that consumers are more inclined to choose
healthier diets than to keep their current diets. The significant
and positive sign of the taste attribute coefficient indicates that
sensory appeal is an important factor for urban Chinese con-
sumers' diet choices. The price coefficient is negative and sta-
tistically significant, which suggests that when other conditions
remain constant, consumer utility decreases as the price
increases. Table 3 reports the estimated unconditional means
WTP values with 95% confidence interval. The results demon-
strate that, on average, urban Chinese consumers in the control
group would prefer to spend approximately RMB45, RMB47,
RMB39, and RMB47, for the Average diet, the Chinese Food
Guide Pagoda diet, the EAT-Lancet diet, and the Flexitarian
diet per day, respectively.

5.2 | Average Effects of Different Information
Framings

Table 4 presents the effects of different information framings on
urban Chinese consumers’ diet selections (Please see Support-
ing Information S1: Appendix J for detailed results). Our find-
ings show that urban Chinese respondents are more responsive
to negative information, meaning that consumers are sensitive
to health threats; H; is supported. The result is in line with the
findings of Roosen et al. (2009), Machin et al. (2019), Rosenblatt
et al. (2019), Silva, Bento and Guaraldo (2022) and Guan, Lin
and Jin (2024), showing that people are more responsive to
messages communicating health risks than health benefits
when they were selecting between two fish species. This result
is also consistent with conclusions from the studies focusing on
food safety. Those studies show that negative message about the
potential risk associated with consuming certain food products
leads to more significant demand reduction (Smith, Van Ra-
venswaay, and Thompson 1988; Schlenker and Villas-
Boas 2009). This links with the endowment effect (Kahneman,
Knetsch, and Thaler1990) documenting that economic agents
attach a higher value to potential losses than potential gains.

Providing information without sources does not significantly
increase consumers’ WTP for healthy diets and even reduces
consumers’ WTPs for the EAT-Lancet diet and Chinese Food
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TABLE 4 | Estimated effects of information on consumers’ WTP for healthy diet.

Average Chinese food guide
Y=WTP diet pagoda diet EAT-Lancet diet  Flexitarian diet
Positive information —25.566%** —45.966%** —40.924%** —32.617***
(6.882) (2.865) (2.594) (3.632)
Negative information 48.627*** 32.105%** 34.313%** 41.256***
(6.880) (2.864) (2.593) (3.630)
Information from Scientific association 104.460%** 114.627+** 102.920%** 97.857***
(5.410) (2.252) (2.039) (2.855)
Information from Celebrity 137.641%+* 145.145%** 123.727%** 116.217+**
(7.653) (3.186) (2.885) (4.038)
Information presenting in social media —120.072%** —122.884*** —111.329%** —103.286™***
(5.409) (2.252) (2.039) (2.854)
Other variables Yes Yes Yes Yes
Fixed effect Yes Yes Yes Yes
Observations 3150 3150 3150 3150
Adjusted R? 0.274 0.672 0.682 0.503

Source: Author's estimation using online survey data.

Note: Numbers in parentheses are standard errors. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

Guide Pagoda diet (please see Table 3). However, when the
information is marked with certain sources, whether scientific
source or celebrity source, consumers’ WTP for each diet sig-
nificantly increase by RMB 100 (please see Table 4). Specifically,
respondents’ WTPs for the Chinese Food Guide Pagoda diet
increase the most, followed by the Average diet, the EAT-
Lancet diet, and the Flexitarian diet. Possible reasons may be
that the Chinese Food Guide Pagoda diet is more realistic as it
accords with the dietary habits and food availability in China.
The significant valuation found in the information interven-
tions could be attributed to that public trust in scientific experts
to assure food safety and quality is strong, and expert labels play
an important role in special food selections. Also, studies in the
field of marketing suggested that celebrity endorsements can
help increase consumer preference for healthy foods or healthy
brands (Dutta and Singh 2013; Phua, Jin, and Kim 2019).
Between the two information sources, consumers are more
likely to adopt the suggestion from a celebrity, although the
information received is identical. Based on this result we reject
H,, implying that celebrities are more influential on individual
behaviors than scientific institutions.

Results also indicate consumer valuation for healthy diets sig-
nificantly decreases when the information is presented via
WecChat. As seen in Table 4, Chinese respondents’ WTP for all
diets significantly decrease. Compared to other diets, consumers
are less willing to pay for the Chinese Food Guide Pagoda diet
when they are intervened by the information presented via
social media; this result supports H;. A possible reason is that
consumers are presented with hundreds, if not thousands, of
options and pieces of healthy information via social media.
Information overload prevents them from making rational
decisions (Milgram 1970). Additionally, “actors” in social media
are often selling their “healthy products” under the pretext of

popularizing healthy dietary knowledge, especially on WeChat
Official Accounts. As the main advertising-commercial plat-
form of the most popular social media in China, there are a
variety of forms of advertisements full in the WeChat Official
Accounts. Therefore, consumers' trust in information presented
on social media may be discounted and their WTP for these
healthy diets may decrease.

5.3 | Heterogenous Effects of Information
Framing

The result of the descriptive statistics shows that there is a
significant gap in daily diet expenditure among different
income groups. 20% of the respondents with low income spent
less than RMB 30, while about 17% of respondents with high
income spent more than RMB 100 on a daily diet. Given the
importance of economic status on food choices (Drewnowski
and Specter 2004; Kamphuis, De Bekker-Grob, and Van
Lenthe 2015; Herforth et al. 2020), we explore whether people
with different income levels respond differentially to health
information treatments. We added the interaction terms
between income and three information treatments (including
negative information, information from scientific association,
and information from celebrity significantly) to equation (3) for
testing Hs. More specifically, respondents are divided into high-
and low-income subgroups based on the median income, and
the variable income equals 1 if an individual belongs to the
high-income group.

Supporting Information S1: Appendix K presents the results of
the different income groups. Without any information, con-
sumers with high income are significantly inclined to choose
healthy diets, while consumers with low income were
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significantly inclined to choose the Average diet. In addition,
the coefficients of interaction terms between income and
information treatments indicate that the effectiveness of infor-
mation treatments decreases with increasing income, regardless
of information content, source, and platform. Such heteroge-
neity results suggest that it is more effective to implement
information interventions for low-income consumers than for
their high-income counterparts.

6 | Discussion and Conclusion

Researchers have long explored the role of information provi-
sion as a behavioral policy tool to promote healthy dietary
behaviors, affecting individual food decision-making (Roosen
et al. 2009; Guillaumie, Godin, and Vezina-Im 2010; Guan, Lin,
and Jin 2024). However, most existing studies focus on a spe-
cific healthy food product or particular nutrients. Different from
prior work, this study focuses on a diet composed of a com-
prehensive set of food products, providing a more accurate
indicator of dietary quality and a better predictor of diet-related
disease risks (De Ridder et al. 2017). Furthermore, comparison
on the effectiveness of different information provision holds
significant implications for the design and implementation of
public health policies. This study contributes to the literature by
evaluating the effectiveness of different health information
frames in promoting healthy diets among urban Chinese con-
sumers. Unlike previous studies, we consider variations in
information content, source, and presentation, offering a
nuanced understanding of how these factors influence dietary
choices. This research not only broadens the scope of dietary
studies by incorporating a comprehensive set of food products
but also offers practical insights for policymakers aiming to
encourage healthier eating habits through informed decision-
making.

Our findings demonstrate that negatively framed health infor-
mation is more effective at increasing individual valuation of a
healthy diet, relative to positive information. This indicates that
health risks, rather than health benefits, tend to receive more
attention from consumers, consistent with the work of O'Keefe
and Jensen (2008), Machin et al. (2019), Rosenblatt et al. (2019),
Silva, Bento and Guaraldo (2022) and Guan, Lin and Jin (2024).
This highlights the importance of understanding the psycho-
logical mechanisms that drive consumers’ attention and
decision-making processes (Aguirre-Rodriguez and
Torres 2023). Therefore, utilizing a negative framing approach
in public health information campaigns could resonate more
profoundly with the audience, creating a stronger sense of
urgency. This, in turn, increases the likelihood of adopting
healthier eating behaviors.

In addition, consumers are more receptive to the information
suggested by celebrities than by scientists. This finding is sup-
ported by Friedman et al. (2022), who emphasized the signifi-
cant role of social media and peer support in shaping young
adults’ health behaviors. Although consumers’ WTP signifi-
cantly increases when the information is noted from a scientific
source, this source is not always the preferred choice for food-
related suggestions. Scientific information often appears

complex or less engaging, which may diminish its immediate
impact relative to the more accessible and relatable nature of
celebrity endorsements. Celebrities, on the other hand, establish
a personal connection with their audience, fostering a sense of
relatability and trust that may not be as strong with scientific
figures (Trivedi 2018). The influence of celebrities from their
visibility and the emotional connection they foster with their
followers, which can enhance the perceived credibility of
their endorsements. As part of marketing communications
strategy, using celebrities is a fairly common practice for major
firms in supporting sales or brand imagery. In fact, China has
taken some actions with celebrity endorsement to guide people
to choose a healthy diet. For example, the Chinese Nutrition
Society has recruited well-known stars to popularize the Chi-
nese Dietary Guidelines 2022 and nutrition knowledge. Never-
theless, it is important for policy-makers to carefully consider
the choice of a celebrity ambassador, as a poorly chosen
celebrity can have negative consequences.

Regarding informational presentations or channels, our results
suggest that the information's effectiveness is greatly reduced if
the information is disclosed via social media. The reason may be
that the internet social media has no filters on the quality or
accuracy of health information. Regardless of credentials or
expertize, anyone can communicate nutrition information
online, putting consumers at risk of receiving unreliable or even
harmful suggestions. What's worse, unhelpful food product
advertisements often clutter scientific healthy information. This
makes the public less trusting of information guiding diet
selections delivered via social media. However, it is important
to note that online social media is playing an increasingly
important role in exchanging health information. There are 4.62
billion social media users around the world in January 2022,
representing an increase of over 10% compared to the preceding
12 months.® Thus, it is important to regulate and eliminate
health rumors and false advertisements on social media. At the
same time, the government could create credible social ac-
counts to disseminate scientific dietary information.

Furthermore, our finding of the heterogeneous effects has
implications for public policymakers to get a better under-
standing of the efficacy of information intervention. Consumers
with high income are significantly inclined to choose healthy
diets without any information, while consumers with low
income were significantly inclined to choose the unhealthy diet.
The result is consistent with previous studies that people with
high socioeconomic status are more likely to eat a healthy diet,
compared with those of lower socioeconomic status
(Drewnowski and Specter 2004; Kamphuis, De Bekker-Grob,
and Van Lenthe 2015). High socioeconomic groups may find
long-term behavioral consequences (e.g., health effects) to be
more important. In addition, our heterogeneous results target-
ing different income groups show that information interven-
tions are more effective on lower socioeconomic status
individuals. People with low income have more potential for
improvements in healthy diet selections, while individuals with
high economic status have already placed focus on healthy diets
before health information interventions. Furthermore, our
results suggest diet selections can be influenced by diet costs,
which may be a barrier to dietary improvement, especially
among low-income respondents. These findings inform
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policymakers to offer subsidies or other support for nutritious
foods at lower prices to poor families.

Our analysis of the control group data reveals that consumers
tend to dislike meatless diets, such as the EAT-Lancet and
Flexitarian diets. Although our choice experiment primarily
provides information focusing on the health impacts of diet, we
also recognize the potential environmental benefits of healthier
diets, particularly those involving reduced meat consumption.
However, Guo et al. (2022) highlight a potential caveat: while
reducing meat intake can lower CDG emissions, this benefit
might be counterbalanced by higher emissions from increased
consumption of fruits, vegetables, and dairy products. The
production and consumption of these items present a complex
interplay of effects on both human well-being and environ-
mental sustainability. Therefore, it is crucial to carefully con-
sider the environmental and health trade-offs when
contemplating potential dietary shifts in China. This suggests
that additional efforts are needed to develop diets that can
achieve both sustainability and health objectives concurrently.

Finally, this study also has several limitations. First, our
finding is based on a geographically diverse sample, how-
ever, the sample may not be fully representative of the entire
Chinese population. The online consumer panel primarily
composed of younger, wealthier, and more educated con-
sumers, although this demographic is becoming the main
decision-makers in households. The effectiveness of infor-
mation may vary across different cultural contexts and
individual characteristics (Shepherd et al. 2012). Future
research could explore how cultural differences and
personal health motivations interact with the framing of
health information to influence dietary choices and
behaviors. Second, we define the taste attribute based on
descriptive information and the amount of certain flavor
enhancers, to mitigate their impact on taste perception.
However, we do not control other ingredients like sugar and
salt, making it difficult to compare taste preferences and
diet patterns accurately. Third, the potential for information
overload due to the design of choice sets is a limitation.
Although we aim to provide a broad range of choices, this
complexity may have affected the decision-making process.
Future research should consider simplifying the choice sets
to enhance clarity and ease of decision-making. In addition,
while we employ various strategies to ensure response
quality in stated preference surveys, the method of stated
preference experiments simulating real shopping scenarios
may induce consumers to overestimate their WTP and the
possibility of hypothetical bias. Therefore, verifying our
findings through real experiments or revealed preference
data will be a potential research topic.
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Endnotes

!Data source: https://www.tencent.com/zh-cn/investors.html. Search
time:2023.03.14.

2Follovving De Bekker-Grob et al. (2015), we calculated the minimum
sample size requirements based on the statistical power of hypothesis
tests on the estimated coefficients. A minimum of 264 respondents is
needed to achieve a statistical power of 0.8 and an a=0.10. Fur-
thermore, several studies have reached effective conclusions based on
sample sizes smaller than 300 respondents in the choice experiment
of healthcare and food choice (e.g., De Bekker-Grob et al. [2015];
Livingstone et al. [2021]). Therefore, obtaining a sample size of 350
for each group will ensure robust estimations.

Source:  https://wearesocial.com/uk/blog/2022/01/digital-2022-another-
year-of-bumper-growth-2/
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