
Citation: Zheng, F.; Zhao, C.; Ajina,

A.S.; Poulova, P. Decoding the

Dilemma of Consumer Food

Over-Ordering in Restaurants: An

Augmented Theory of Planned

Behavior Model Investigation.

Sustainability 2023, 15, 8735. https://

doi.org/10.3390/su15118735

Academic Editor: Diego Monferrer

Received: 3 March 2023

Revised: 12 May 2023

Accepted: 17 May 2023

Published: 29 May 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

Decoding the Dilemma of Consumer Food Over-Ordering in
Restaurants: An Augmented Theory of Planned Behavior
Model Investigation
Fei Zheng 1, Chenguang Zhao 2,*, Ahmad S. Ajina 3,* and Petra Poulova 4

1 The School of Accounting, Xijing University, Xi’an 710123, China
2 The School of Management, Xian Jiaotong University, Xi’an 710048, China
3 Department of Marketing, College of Business Administration, Prince Sattam bin Abdulaziz University,

Al-Kharj 11942, Saudi Arabia
4 Department of Informatics and Quantitative Methods, Faculty of Informatics and Management,

University of Hradec Kralove, 500 03 Hradec Králové, Czech Republic
* Correspondence: zcgajd@stu.xjtu.edu.cn (C.Z.); a.ajina@psau.edu.sa (A.S.A.)

Abstract: This study aims to investigate the phenomenon of over-ordering behavior in social dining
as a significant contributor to food waste, utilizing an integrated conceptual model that combines the
theory of planned behavior (TPB) and the norm activation model (NAM) with the moderating role of
Mianzi. A total of 583 responses collected through an online survey are analyzed using partial least
squares–structural equation modeling (PLS-SEM). The findings reveal that awareness of consequences
and ascription of responsibility positively influence personal norm, while personal norm negatively
affects consumers’ attitude towards over-ordering. Furthermore, attitude, subjective norm, and
perceived behavioral control (PBC) are positively and significantly associated with over-ordering
behavior. Notably, Mianzi moderates the relationship between personal norms and attitude. These
findings contribute to a deeper understanding of the factors influencing consumers’ over-ordering
behavior and provide valuable insights for addressing food waste in social dining contexts. The
study’s limitations are discussed, and future research directions are suggested to advance the field of
food waste reduction.

Keywords: over-ordering behavior; norm activation model (NAM); theory of planned behavior
(TPB); Mianzi; social dining

1. Introduction

Food waste refers to the uneaten food or food that is thrown away, whether it be at
the farm, retail, or consumer level [1]. Food waste is a growing problem with significant
environmental, economic, and social consequences [2]. A considerable amount of food
(14%, or USD 400 billion annually) is lost every year after harvesting and before it reaches
stores [3], and an additional 17% is wasted between retail and consumers [4]. Despite being
a significant source of waste, food waste also represents a missed opportunity, as the food
wasted globally could feed the estimated 1.26 billion people who suffer from hunger and
malnutrition and stress our health system [4]. Global food inequalities will deepen as the
global population grows by 3 billion in 30 years. In 2030, the value of food lost or wasted
yearly will reach USD 1.5 trillion, or 2.1 billion tons [5]. Researchers estimate that wasted
food accounts for 8–10% of worldwide greenhouse gas emissions [6].

The hospitality industry, including hotels, restaurants, and catering services, is a major
contributor to food waste [7]. Furthermore, research on the primary causes of food waste
in restaurants and hotels in developing and developed countries shows that food is often
wasted during the consumption stage instead of the pre-consumption stage [8]. Thus, the
consumers, not the suppliers, should shoulder most of the blame. This phenomenon may
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be linked to irresponsible food ordering behavior of consumers. The hospitality industry
has a significant opportunity to reduce food waste and create a more sustainable and
efficient food system [9].

China’s urban catering sector faces a significant issue of food waste, as consumers
discard 17–18 million tons of food every year, enough to feed 30–50 million people [10].
This amount of waste is equivalent to 150 times Japan’s annual food production [8]. Despite
the issue receiving attention on social media, there is a dearth of academic research on
the subject, hampering the development of effective policies and practices [11]. One
contributing factor to this issue is the cultural value of ‘Mianzi,’ which is akin to the
English phrase ‘to save face.’ [12]. In social dining situations, Chinese hosts often order
more food than necessary to avoid losing face and feeling embarrassed if their guests
consume most of the food. To combat this problem, the Chinese government launched
the Clean Plate Campaign in 2013, and a new phase began in 2020, aimed at reducing
food waste by individuals and businesses [12]. The campaign’s slogan, “Waste is shameful,
and thriftiness is honourable”, seeks to encourage individuals to reduce food waste. The
campaign coincided with an anti-corruption drive aimed at curtailing the lavish banquets
funded by the government, which were rampant in Chinese bureaucracies [13]. Top officials
have emphasized the need to reduce food waste, and there has been a drop in the sale of
luxury food items by as much as 50%, according to China’s Commerce Ministry [13].

Consequently, the catering industry in Beijing and Shanghai has seen a significant
decline of up to 35%. Although the campaign has raised public awareness and led to a
50% reduction in some catering companies, more effort is needed to address this pressing
sustainability challenge [13]. The statistics underscore the enormity of the issue and the
necessity for effective policies and practices to combat food waste in China.

The food service industry is responsible for around 50% of the total food waste
generated in China, which is attributed to irresponsible consumer behavior when placing
orders [8]. To combat this issue, there is a pressing need to establish a comprehensive
framework to identify the root causes of restaurant over-ordering behavior.

The combination of the TPB [14] and NAM [15] theories has been deemed essential
for comprehending the issue of excessive food ordering and waste in the hospitality sector
and developing effective solutions to address it. These theories were selected due to their
established track record in explaining waste-related contexts, as evidenced by Tables 1 and 2.
The integrative TPB-NAM model accounts for both rational and moral considerations, as
noted by Shin et al. [16], and strives to strike a balance between pro-self and pro-social
concerns in food ordering behavior. However, some experts have criticized the TPB for its
sole focus on rational decision making, overlooking non-rational and altruistic motivations
that may influence behavior [17]. As a result, the TPB’s effectiveness in explaining pro-
social and pro-environmental actions has been questioned by Shin et al. [16]. Nevertheless,
by combining the TPB and NAM models, the study aims to provide further insight into the
interplay between pro-self and pro-social factors.

Cultural values such as “Mianzi” or “face-saving” play a significant role in shaping
food over-ordering behavior in restaurants [18]. In many cultures, not ordering enough
food can be seen as a loss of face, leading individuals to over-order to avoid appearing
stingy or rude [19]. This cultural norm of face-saving can contribute to food waste in
the hospitality sector [18]. The moderating role of cultural values such as face-saving
or public image in the context of food over-ordering behavior in restaurants has been
largely overlooked in prior research [8,20]. It is essential to consider these cultural values
as they play a significant role in shaping the attitudes and behaviors of individuals in a
given cultural context and thus have the potential to moderate the relationship between
norms, attitudes, and intent towards food over-ordering in restaurants. Accordingly, we
conceptualize a comprehensive model by incorporating cultural values that can provide
a more accurate understanding of the food over-ordering phenomenon in the hospitality
industry and develop effective strategies to reduce food waste in restaurants.
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Table 1. Underpinning TPB in the waste context.

Author Country Focus Study Focus Underpinning Theory

Hu et al. [21] Japan Pro-environmental behavior (waste Separation) TPB

Zhang et al. [22] China Pro-environmental behavior (waste Separation) TPB

Coşkun and Yetkin Özbük [23] Turkey Pro-environmental behavior (food waste) TPB

Heidari et al. [24] Iran Pro-environmental behavior (waste Separation) TPB

Li et al. [25] China Pro-environmental behavior (waste reduction) TPB

Soomro et al. [26] Saudi Arabia Pro-environmental behavior (waste recycling) TPB

Graham-Rowe et al. [27] United Kingdom Pro-environmental behavior (food waste reduction) TPB

Mak et al. [28] Hong Kong Pro-environmental behavior (food waste recycling) TPB

Table 2. Underpinning NAM in the waste context.

Author Country Focus Study Focus Underpinning Theory

Wang et al. [29] China Pro-environmental behavior (waste Separation) NAM

Kim et al. [30] South Korea Pro-environmental behavior (food waste reduction) NAM

Wang et al. [31] China Pro-environmental behavior (food waste) NAM

Nketiah et al. [32] China Pro-environmental behavior (waste recycling) NAM

Song et al. [33] China Pro-environmental behavior (reusable express packaging) NAM

Han [34] USA Pro-environmental behavior (responsible tourism) NAM

Savari et al. [35] IRAN Pro-environmental behavior (Water conservation) NAM

Zhang et al. [36] China Pro-environmental behavior (energy saving) NAM

In this regard, the current study aims to contribute to the literature in the following
ways: (1) the current study provides a comprehensive theoretical framework by integrating
the norm activation model (NAM) and the theory of planned behavior (TPB) to understand
the over-ordering behavior of consumers better; (2) the previous literature is limited in
explaining Chinese consumer behavior for over-ordering behavior in social dining. So,
the current study is opening new insights into the Chinese context. The current study
also investigated the moderating role of Mianzi (cultural elements) that influence the
over-ordering behavior in social dining, which is scarce in the literature.

2. Theoretical Background and Hypothesis Development
2.1. Theory of Planned Behavior

The theory of planned behavior (TPB) is a widely recognized psychological concept
developed by Ajzen [14] as an extension of the theory of reasoned action (TRA) proposed
by Ajzen and Fishbein [37]. The TPB adds perceived behavioral control as a determinant
and has a proven track record of explaining human behavior in waste-related contexts, as
evidenced by Table 1. According to the TPB, individuals with stronger intentions are more
likely to engage in a particular behavior as they are motivated to perform it [14]. The TPB
postulates that attitude, subjective norm, and perceived behavioral control determine a per-
son’s behavioral intention [38]. According to the TPB, an attitude refers to an individual’s
evaluation or appraisal of favorable or unfavorable behavior [39].

On the other hand, subjective norm represents the perceived social pressure to perform
or abstain from performing the behavior [38]. Finally, perceived behavioral control pertains
to the perceived ease or difficulty of performing the behavior, which reflects previous
experiences and anticipated obstacles [22]. The TPB posits that a person with a more
positive attitude, stronger subjective norm, and higher perceived behavioral control is
likelier to demonstrate a stronger intention to engage in the behavior [39].

Our study aims to investigate the factors that shape consumer behavior regarding
food over-ordering in restaurants. While it is recognized that human behavior is influ-
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enced by behavioral, normative, and control beliefs [39], we have focused solely on three
constructs: attitude, subjective norm, and perceived behavioral control. This decision
is based on our primary objective of identifying the core factors that drive consumer
behavior and not on the specific considerations of behavioral, normative, and control
beliefs [38]. Therefore, our study does not explicitly consider the belief considerations
but focuses on the three key constructs. The extensive use of the TPB in previous studies
highlights its reliability and effectiveness in promoting environmentally friendly behaviors
among consumers [22,23,27,38,39]. We propose that the TPB is an appropriate theoretical
framework to investigate the factors that influence consumer food ordering decisions in a
restaurant and thus formulate our hypotheses accordingly.

H1: Attitude positively affects food over-ordering behavior.

H2: Subjective norm positively affects food over-ordering behavior.

H3: Perceived behavior control positively affects food ordering behavior.

2.2. Norm Activation Model

The norm activation model (NAM), developed by Schwartz [15], has been widely
used to explain various pro-social behaviors, particularly in waste-related contexts. Table 2
provides evidence of its effectiveness in explaining such behaviors at the individual level,
highlighting its well-established track record. Pro-social behavior refers to actions that
positively impact others, including acts of kindness, generosity, and environmentally
conscious behavior [40]. Ordering fewer food portions at restaurants can be considered
a form of pro-social behavior, as it can help reduce food waste. The NAM theory is an
appropriate framework for examining consumer behavior related to under-ordering. The
NAM framework consists of three variables: personal norms, awareness of consequences,
and ascription of responsibility [15]. A personal norm is a “moral obligation to perform
or refrain from specific actions” [41]. Awareness of consequences is “whether someone
is aware of the negative consequences for others or other things one values when not
acting prosocially” [41]. Ascription of responsibility refers to “feelings of responsibility
for the negative consequences of not acting prosocially” [41]. In this study, “personal
norms” refers to an individual’s moral obligation to avoid wasting food. The concept of
“awareness of consequences” pertains to an individual’s inclination to be conscious of
the harmful impacts of food waste on the environment and society. The term “ascription
of responsibility” describes an individual’s inherent tendency to perceive themselves as
accountable for the negative consequences of food waste. By defining and using these
specific terms, the study aims to better understand the factors that influence consumers’
decisions regarding food waste in the restaurant environment.

The NAM framework is widely acknowledged as a robust model for forecasting
pro-environmental behaviors. It is frequently used as a theoretical basis due to its consider-
able explanatory capacity. Given the strength of this framework, the study proposes the
following hypotheses to examine the factors that influence pro-environmental behaviors
among individuals.

H4: Personal norm negatively affects attitude towards food over-ordering behavior.

H5: Awareness of consequences positively affects consumers’ personal norms.

H6: Ascription of responsibility positively affects consumers’ personal norms.

2.3. The Moderation Effect of the Concept of “Mianzi”

“Mianzi” refers to a social status or prestige in Chinese culture, which is linked to
one’s reputation, honor, or face [18]. In this context, “Mianzi” is often used to describe
the importance of maintaining respect and dignity in social interactions and the impact
that this has on a person’s behavior and decision making [42]. In terms of face-saving,
“Mianzi” refers to the concept of preserving one’s dignity, reputation, and social status in
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social interactions [43]. It is an important consideration in Chinese culture, as it affects a
person’s behavior and decisions in order to maintain their standing and respect in the eyes
of others [18,42,43].

In terms of face-saving, the concept of “Mianzi” can have a significant impact on food
over-ordering in restaurants. In a social setting, people may feel the pressure to maintain
their reputation, dignity, and social status by ordering more food than they need [44].
In Chinese culture, the notion of “Mianzi” is highly valued and often influences social
behavior. For example, in a restaurant setting, a person may feel the need to order more
food to ensure there is enough to go around and to show hospitality to guests [19,44]. This
can result in over-ordering and increased food waste, even if the person does not intend to
eat all the food themselves.

In conclusion, the concept of “Mianzi” and its impact on face-saving highlights the
important role that cultural and social factors play in the issue of food waste. It emphasizes
the need to consider cultural norms and values when developing strategies to reduce food
waste in restaurants and other food-related settings. Despite the crucial need to examine
cultural norms and values like Mianzi in the context of food over-ordering behavior to
decrease food waste in restaurants, this aspect remains under-researched in the existing
literature. This study aims to fill this gap by exploring the moderating effect of Mianzi on
food over-ordering behavior.

Personal norms refer to an individual’s beliefs and values about what is right or wrong,
good or bad, and acceptable or unacceptable in a particular situation or behavior [41]. In the
context of food waste, personal norms are conceptualized as the feelings of moral obligation
not to waste food [44]. This means that people may feel a sense of responsibility or duty to
not waste food, based on their personal values and beliefs about the environmental, ethical,
or economic consequences of food waste. In this study, personal norms are viewed as the
ethical sense of responsibility not to waste food. The moderation effect of Mianzi refers to
how Mianzi influences the relationship between personal norms and attitudes towards less
food over-ordering. For example, if a person believes that maintaining Mianzi is important,
they may feel less pressure to conform to their personal norms about not wasting food. In
turn, this low pressure may result in a stronger attitude towards food over-ordering. Based
on the above argument, the following hypothesis was proposed:

H7: Mianzi negatively moderate the relationship between personal norm and attitude towards less
food over-ordering.

3. Method
3.1. Measures

The study aimed to measure consumers’ food over-ordering behavior in social dining.
For this purpose, a questionnaire consisting of two parts was developed for data collection.
The first part includes the definition of food over-ordering behavior and the ethical con-
sideration of the research. The demographic profile of the respondents was also asked in
this part. In the second part, questions were asked to measure eight constructs based on
the theoretical framework. All scales were measured using 7 points Likert scale (ranged
1 = strongly agree to 7 = strongly disagree). However, this scale has more discriminating
power [45] and strengthens the validity and reliability of the measures [46–48].

All measurement scales were adopted from previous research conducted in the food
wastage context. A slight modification was made according to the context of the study.
Three items of awareness of consequences, four items of the ascription of responsibility,
four items of the personal norm, three items of attitude, three items of subjective norm,
three items of perceived behavior control, and three items of over-ordering behavior were
adapted from Talwar et al. [20], and three items of sense of Mianzi were adopted from
Qian et al. [42].

As the measurement scale items were originally developed in English, the forward
backward integration method was used to translate the scale items into the Chinese lan-
guage. For the content validity, the questionnaire items were translated into the Chinese lan-
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guage by four experts in the field. Six researchers back-translated these Chinese-translated
scale items into the English language. Then, the questionnaire was sent to the four uni-
versity professor to compare the Chinese version, and they did not find any difference.
Through this collaborative effort, the study aimed to ensure that the questionnaire was
culturally appropriate and valid for use in the Chinese context. Before the updated ques-
tionnaire was implemented, a pilot study of 160 Chinese consumers over 18 years of age
was conducted to eliminate any biases and make the final version.

3.2. Study Design and Data Collection

We used an online survey for this study to obtain the needed information. The ques-
tionnaires were sent to the respondents conveniently (i.e., non-probability of convenience
sampling technique) through the “Tencent Questionnaire” (https://wj.qq.com (accessed
on 16 May 2023)), a popular online survey platform with a respondents database’ from all
over the country. The questionnaire had a short introduction that explained the purpose
of the research and emphasized that the answers would be kept private. This study used
G*Power to compute the minimal sample size [49]. The findings indicated that 122 samples
are necessary to attain an 80% statistical power for identifying R2 values of at least 0.1.
(with a 5 percent probability of error). However, the study [50] identified that the response
rate in social sciences studies is 40–60%. So, the Tencent Questionnaire was used to collect
a total of 750 questionnaires between 12 November and 17 November 2022. We looked at
every questionnaire and got rid of the ones that were filled out quickly or seemed to be
completed without much thought. In the end, 583 (i.e., 77.73%) valid cases were used to
examine the data. Therefore, this study’s sample size is sufficient for data analysis. The
demographic profile of the respondents is given in Table 3.

Table 3. Demographic profile of the respondents.

Item Frequency Percentage

Gender
Male 256 43.91

Female 327 56.09

Age

20 or less than 20 32 5.49
21–25 165 28.30
26–30 196 33.62
31–35 118 20.24
36–40 43 7.38

More than 41 29 4.97

Education level

High school or below 51 8.75
Junior college or university degree 374 64.15

Postgraduate 137 23.50
Other 21 3.60

Monthly income in
Renminbi (RMB)

Less than 2000 48 8.23
2001–3500 63 10.81
3501–5000 99 16.98
5001–6500 82 14.07
6501–8000 129 22.13

More than 8000 162 27.79

Profession

Student 162 27.79
Corporate 103 17.67

Government 223 38.25
Freelancer or Business 80 13.72

others 14 2.40

3.3. Data Analysis Techniques

PLS-SEM is used for the data analysis because PLS-SEM does not require normal
data for the analysis, and social sciences and behavioral studies tend to have normality
issues [51]. Moreover, PLS-SEM is considered better for exploratory studies than other

https://wj.qq.com
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behavioral assessment techniques, which fits the current study’s context. Moreover, PLS-
SEM can deal with complex structural relationships simultaneously with accuracy and
efficiency [38]. PLS-SEM is a two-stage process. The first stage includes measurement
model assessment which covers the tests of reliability and validity. The second stage
consists of the structural model assessment, which helps measure the significance of the
hypotheses testing. The study used Smart PLS 3.0 for data analysis.

4. Result Analysis
4.1. Common Method Variance (CMV)

Before moving toward formal analysis, common method variance (CMV) was ex-
amined. CMV can bias the results as a cross-sectional online survey was conducted to
collect the responses. According to Podsakoff et al. [52], CMV bias can be evaluated using
Harmons’ single factor, and it must be less than 50%. As per the findings, it is indicated
that CMV is not a concern for this study.

4.2. Measurement Model Assessment

The measurement model is assessed through the reliability and validity of the con-
structs. Construct reliability is referred to as “the consistency of the questions in the
questionnaires, meaning that the interpretation of the questions by the respondent is the
same as intended” [53]. Further, the validity of the construct refers to “the degree to which
a test measures what it claims, or purports, to be measuring” [54]. The research model is
based on reflective constructs. A series of tests were conducted for measurement model
assessment, including internal consistency reliability, convergent validity, and discriminant
validity [51]. Internal consistency or reliability of constructs is evaluated through the Cron-
bach Alpha and composite reliability (CR). As shown in Table 4, all values of the Cronbach
Alpha and CR are greater than the cut-off value of 0.7 [55], indicating that all measures are
reliable. Convergent validity was measured through outer loadings and average variance
extracted (AVE). The AVE and outer loading values are greater than the recommended
value of 0.5 [49,56]. Table 2 shows the AVE range from 0.543 (subjective norm) to 0.731
(PBC) (see Figure 1).

Table 4. Measurement model analysis.

Items Loadings Cronbach Alpha CR AVE

Awareness of Consequences AWCN1 0.806 0.723 0.833 0.625

AWCN2 0.802

AWCN3 0.762

Ascription of Responsibility ASRP1 0.745 0.718 0.840 0.569

ASRP2 0.767

ASRP3 0.714

ASRP4 0.788

Personal Norm PERN1 0.764 0.742 0.836 0.561

PERN2 0.669

PERN3 0.815

PERN4 0.741
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Table 4. Cont.

Items Loadings Cronbach Alpha CR AVE

Sense of Mianzi SMZI1 0.876 0.821 0.882 0.713

SMZI2 0.855

SMZI3 0.801

Attitude ATTI1 0.843 0.718 0.833 0.625

ATTI2 0.781

ATTI3 0.745

Subjective Norm SUBN1 0.680 0.755 0.778 0.543

SUBN2 0.636

SUBN3 0.873

Perceived Behavior Control PEBC1 0.818 0.877 0.891 0.731

PEBC2 0.893

PEBC3 0.853

Food Over-ordering Intention FOOI1 0.832 0.761 0.848 0.650

FOOI2 0.813

FOOI3 0.772

As mentioned in the factor loading in Table 4 (measurement model analysis), Figure 1
represents the factor loading and path coefficient among variables.
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Figure 1. Measurement Model Analysis.

The Fornell–Larcker criterion and heterotrait–monotrait (HTMT) criterion were used to
measure the discriminant validity of the constructs. Fornell and Larcker [56] suggested that
the discriminant validity of constructs is tested by examining the square roots of diagonal
values (i.e., AVE values), and it must be above the off-diagonal values or other constructs’
correlation (see Table 5a). In Table 5b, the result demonstrates that the square root of AVE
values is more than the inter-correlation of constructs and indicates the discriminant validity
of all constructs. According to Henseler et al. [57], all values should be less than 0.90, which
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can be seen in Table 5b. So, the measures have no issue of discriminant validity. After
determining the discriminant validity of the constructs, the variance inflation factor (VIF)
is also tested to diagnose the multicollinearity issues among constructs. According to Kock
and Lynn [58], VIF values for all constructs must be below 3.3. The results demonstrate
that VIF values for each construct satisfy the criterion, indicating that multicollinearity is
not a problem in this study.

Table 5. (a). Discriminant validity (Forner and Lacker Criteria). (b). Discriminant validity
(HTMT Criteria).

(a)

ASRP ATT AWCN FOOI PEBC PERN SMZI SUBN

ASRP 0.754

ATT 0.307 0.791

AWCN 0.357 0.443 0.79

FOOI 0.435 0.628 0.41 0.806

PEBC 0.254 0.313 0.371 0.419 0.855

PERN 0.466 0.586 0.419 0.671 0.323 0.749

SMZI 0.383 0.459 0.452 0.546 0.414 0.507 0.845

SUBN 0.421 0.601 0.476 0.598 0.377 0.541 0.51 0.737

(b)

ASRP ATT AWCN FOOI PEBC PERN SMZI SUBN

ASRP

ATT 0.414

AWCN 0.481 0.627

FOOI 0.585 0.842 0.548

PEBC 0.319 0.415 0.487 0.525

PERN 0.614 0.773 0.557 0.789 0.41

SMZI 0.484 0.608 0.603 0.694 0.508 0.64

SUBN 0.569 0.786 0.708 0.72 0.49 0.658 0.68

Structural Model Analysis

The structural model tests the proposed hypotheses or the structural relationship
among variables [51]. Before testing the proposed hypotheses, goodness of model fit tests
were measured by using the standardized root mean square residual (SRMR) [59] and
normed fit index (NFI) [60]. The SRMR value is 0.067, which is less than 0.08 as sug-
gested by Hu and Bentler [59], and the NFI score is 0.945, which is above the threshold
value of 0.09 [60], indicating the fitness of the model. The structural model covers five
tests, i.e., t values, path coefficients (β values), coefficient of determination (R2) effect
size (f2), and predictive relevance (Q2) [51]. The hypotheses were tested using a boot-
strapping method (5000 resample). The results indicated that all hypotheses, i.e., H1–H7,
are accepted. As shown in Table 6 and Figure 2, awareness of consequences (β = 0.289,
t = 7.140 > 1.64) and ascription of responsibility (β = 0.363, t = 7.907 > 1.64) are positively
associated with the personal norm. Then, personal norm (β = −0.475, t = 12.765 > 1.64)
negatively influences the consumers’ attitude towards food over-ordering behavior, while
attitude (β = 0.395, t = 10.531 > 1.64), subjective norm (β = 0.290, t = 7.407 > 1.64) and PBC
(β = 0.186, t = 5.269 > 1.64) are positively associated with the food over-ordering behavior.
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Table 6. Structural model results (hypotheses testing).

H Relationship Beta Value Stand Error T Value p Values R2 F2 Q2

1 Awareness of Consequences
-> Personal Norm 0.289 0.039 7.410 0.000 0.290 0.103 0.158

2 Ascription of Responsibility
-> Personal Norm 0.363 0.046 7.907 0.000 0.162

3 Personal Norm -> Attitude −0.475 0.037 12.765 0.000 0.378 0.270 0.231

4 Attitude -> Food
Over-Ordering _Intention 0.395 0.038 10.513 0.000 0.197

5 Subjective Norm -> Food
Over-Ordering _Intention 0.290 0.039 7.407 0.000 0.101

6
Perceived Behavior Control ->

Food Over-Ordering
_Intention

0.186 0.035 5.269 0.000 0.500 0.059 0.3058

Moderating effect

7 Sense of Mianzi -> Attitude 0.052 0.026 1.990 0.024 0.401 0.006 0.233
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The acceptable range for the R square (R2) depends upon the research context and
model complexity. However, Cohen [61] suggested that R2 is considered weak, medium,
and substantial if the value is less than 0.18, 0.25, and 0.40, respectively. Table 6 indicates
that R2 for attitude is 0.378 while 0.500 for food over-ordering behavior. It means that 50%
of the variation in food over-ordering behavior is due to the suggested model in the present
study. Cohen [61] suggested that effect size is considered weak, medium, and strong if
values are in the range of 0.02, 0.15, and 0.35, respectively. The results indicate that the
effect size ranges from weak to strong.

As demonstrated by the path coefficient and t value in Table 6, Figure 2 also represents
the path coefficient and t value in brackets in a pictorial way.

The interaction effect on personal norm and attitude, shown in Figure 3, examines
the moderating effect of Mianzi. The sense of Mianzi (β = 0.052, t = 1.990 > 1.64, p > 0.05)
moderates the relationship between personal norm and the attitudes of the consumers.
Attitude’s R2 score has risen from 0.378 to 0.401. After including Mianzi, the model
explains more variation in purchase behavior due to cultural variables. Even if the variation
difference is slight, it plays a crucial role in studying the interaction and moderation impact.
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5. Discussion and Implications

This research combines the NAM and the TPB to explore the factors influencing cus-
tomers’ tendency to over-order in Chinese restaurants. The results highlight the significant
contributions of personal norms, attitudes, subjective norms, and perceived behavioral
control in predicting over-ordering behavior [39]. The research underscores the importance
of cultural aspects in molding consumption patterns and provides valuable guidance to
encourage sustainable practices in the restaurant sector. The outcomes indicate that Mianzi,
a concept associated with social status and reputation, holds significant sway over con-
sumers’ conduct, especially in social dining contexts [42]. The study shows that Mianzi can
overpower an individual’s inclination to order prudently and prevent food wastage. This
behavior is mainly motivated by the urge to demonstrate hospitality, avoid uncomfortable
social situations, and uphold a favorable social image [18,36,42].

The current study suggested that consumers feel morally obligated to reduce food
waste if they know the consequences of food waste. They understand their responsibility
towards society and need to save food for others by ordering sensibly. The results are
consistent with previous research [62,63], indicating the importance of awareness of conse-
quences and ascription of responsibility in developing consumers’ personal norm in the
context of pro-environmental behavior. Moreover, the results showed that consumers with
strong personal or moral norms tend to have less attitude towards over-ordering behavior.
The results are in line with some pro-environmental research [44], which explains that
consumers with high personal norms are more environmentally conscious and consume
sensibly. It means Chinese consumers are concerned about food waste and feel morally
obligated to reduce waste.

The constructs of the TPB have a positive association with over-ordering behavior.
The current study confirms the results of previous studies [8,20,38,39,64], which suggested
that attitude, subjective norm, and PBC positively affect over-ordering behavior. The
probable reason for the result can be that consumers feel pleasant, satisfied, and gratification
while ordering more than their appetite warrants, particularly when they have many
choices on the menu in social dining. They like to over-order in front of their friends
and family for social applause or social identification, which causes food wastage. The
ease of ordering and the availability of items in a restaurant can provoke consumers to
engage in over-ordering behavior due to interventions from waiters. Waiters often make
persuasive suggestions or recommendations, create social pressure, provide incomplete or
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biased information, rush customers to make decisions, or use suggestive language that can
influence consumers to order more items or larger portions [8]. These interventions from
the waiter can contribute to over-ordering behavior as consumers may feel compelled to
comply with the waiter’s suggestions, conform to social norms or expectations, succumb to
time pressures or incomplete information, or seek to maximize perceived value or gain the
waiter’s approval [8].

The study suggests that Mianzi is crucial in moderating the relationship between
personal norms and attitudes towards over-ordering behavior. Consumers with strong
personal norms are likelier to order sensibly and avoid wasting food [41]. However, in
social dining, Mianzi appears to take precedence over an individual’s moral obligation,
and consumers may order excessive amounts of food to avoid any potential inconvenience.
This behavior could also stem from the desire to demonstrate hospitality by ordering an
abundance of food for guests and avoiding social embarrassment [30]. In essence, the study
highlights the potential conflict between personal norms and social norms in the Chinese
cultural context. Although personal norms may dictate that individuals order sensibly and
avoid wasting food, the pressure to maintain Mianzi may override this moral obligation,
leading to increased over-ordering behavior [30,43].

The results of this research align with earlier studies that have demonstrated the
significant influence of Mianzi on individuals’ conduct in Chinese culture. Prior research
has revealed that individuals may consume higher to uphold their social image or exhibit
their affluence and position [12,44]. Furthermore, in group settings, individuals may be
more inclined to follow social norms to prevent causing social discomfort or losing face.
The study stresses the critical role of cultural aspects in determining individuals’ attitudes
and actions regarding over-ordering in China. It highlights the possible conflict between
personal norms and social norms in the context of Mianzi. It emphasizes the importance of
comprehending the intricate interaction between these factors to design effective measures
to address over-ordering in restaurants.

5.1. Theoretical Contribution

The current study contributes theoretically in three ways. First, the study emphasized
the most important research topic recently, i.e., food wastage from the consumers’ point
of view. As food over-ordering behavior is the primary cause of food wastage, there is
limited research in this area. Therefore, the present study fulfills this gap by providing an
integrated model that comprehensively explains the consumers’ over-ordering phenomena
in social dining. Second, NAM and TPB are widely used to independently independently
independently explore the consumers’ intention in the pro-environmental consumption
behavior such as food waste. There is scarce research that provides a comprehensive,
integrated model which explains the consumers’ over-ordering behavior in the Chinese
context. So, this study contributes to the existing literature by opening new insights.
Third, few studies have looked into cultural value, or the sense of Mianzi in over-ordering
behavior. The study adds to the previously limited knowledge of potential moderators
of direct TPB correlations by empirically investigating the interaction effects of Mianzi.
Our findings that Mianzi has a moderating effect on the relationship between personal
norm and attitude toward over-ordering help to improve understanding of these cultural
variables in social eating by providing insight into their impact on customers’ proclivity
to over-order. As a result, the current study emphasizes the significance of personal traits
in consumer decision making. It directs future studies to take these elements into account
when modeling consumer behavior in various situations.

5.2. Practical Implications

The research findings show that attitude, subjective norm, and perceived behavior
control positively affect consumer intention towards food over-ordering in restaurants.
Policymakers can play a crucial role in reducing food waste. Policymakers can work with
NGOs and other organizations to develop and promote awareness campaigns highlighting
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the negative impacts of food over-ordering and encouraging consumers to reduce food
waste. These campaigns can help build negative attitudes towards food over-ordering by
highlighting the negative consequences of this behavior. Moreover, policymakers can also
invest in education and training programs to help raise awareness of the importance of
reducing food waste and encourage more sustainable food practices. For example, they
could provide resources and training to help consumers make more informed food choices
and reduce food waste. In addition, policymakers can offer incentives to businesses and
consumers to encourage more sustainable food practices. For example, they could provide
tax breaks or other financial incentives to businesses that reduce food waste or to consumers
who adopt more sustainable food practices.

The study shows that individuals’ personal norms significantly impact their desire to
decrease food waste. To encourage more environmentally friendly food ordering habits, the
government should give greater consideration to these personal norms. Measures such as
advertising and education can be implemented to spread awareness of the environmental
advantages of eco-friendly food ordering practices and to emphasize consumers’ ethical
responsibility to adopt sustainable consumption behavior. Once individuals establish
personal standards, they may feel compelled to engage in responsible consumption due to
a sense of moral duty. Furthermore, the outcomes of our research can serve as a roadmap
for the government in fostering individuals’ personal norms. This is because the study
highlights the significance of understanding the consequences and assigning personal
responsibility in shaping personal norms. The government could utilize social media plat-
forms to raise awareness about the negative impacts of food waste, such as environmental
degradation and climate change.

More importantly, the study results reveal that the sense of Mianzi negatively mod-
erates the relationship between personal norms and attitude towards less food ordering.
Policymakers can use the concept of Mianzi to discourage excessive food ordering by ap-
pealing to individuals’ sense of dignity, self-esteem, and reputation. For example, they can
create social campaigns that educate consumers about the environmental consequences of
over-ordering food and emphasize the social value of responsible food consumption. Addi-
tionally, they can create incentives for individuals and businesses to adopt sustainable food
ordering practices, such as offering tax credits or recognition for those who demonstrate
their commitment to reducing food waste. By appealing to consumers’ sense of Mianzi,
policymakers can encourage them to adopt responsible food ordering behaviors and reduce
the amount of food waste generated. Additionally, they can create regulations or guidelines
that promote responsible food ordering practices in the food industry, such as limiting
portion sizes or requiring restaurants to offer takeaway containers for leftovers. Through
these efforts, policymakers can work to create a culture of responsible food consumption
and reduce food waste.

5.3. Limitations and Future Research

Despite the contribution to the literature, the current study is not without limitations.
First, the current study used cross-sectional data for the analysis. However, there can be the
issue of biases in the data. So, for generalizability, longitudinal studies should be conducted.
Second, the current study tested only one cultural value, i.e., Mianzi, in over-ordering
behavior. However, the involvement of other cultural or situational factors can be tested.
Third, the current study integrates NAM with TPB. However, value belief norm theory is
the advanced version of the NAM and explains the sequential relationship between the
value belief and norms of individuals. So, future researchers can integrate VBN theory with
the TPB to better understand the phenomena.
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