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As the COVID-19 pandemic extends over a long period of time, the World
Food Programme (WFP) estimated that food insecurity would take place in
the near future. Previous studies focused on various kinds of interventions
for food waste prevention. Surprisingly, however, research tackling consumer
attitudes and behaviors as a way to reduce food waste is still rare. To fill this
gap in the literature, this study examined the antecedent roles of restaurant
customers’ nature connection and biospheric values in fostering their food
leftover reduction intention through environmental self-identity and sense
of obligation to reduce food leftover. In addition, the moderating effects
of gender were tested on all the relationships in our conceptual model. A
quantitative approach with an online survey for restaurant customers was
adopted. Structural equation modeling was adopted to analyze the data.
Through confirmatory factor analyses, the adequate reliability and validity of
the measures were established. All the relationships between the constructs
were found to be significant, supporting the hypotheses. In other words,
the restaurant customers’ nature connection and biospheric values were
found to eventually induce the customers’ food leftover reduction intention.
In addition, in terms of the moderating effect, the male customers’ nature
connection more strongly increased their biospheric values than the female
customers’ case. The findings of this study revealed how restaurant customers’
food leftover reduction intention is formed through their feeling of oneness
with nature and biospheric values. Given that consumer behavior has been
recognized as a major driver of restaurant food waste, the findings of this
study provide useful insights to restauranteurs and policymakers for the health
of society and people in it. It was especially true for men in that their feeling
of oneness with nature significantly influences their biospheric values more
than women's.
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1. Introduction

Food waste detrimentally affects the environment, for
example, by increasing carbon emissions (Rico et al., 2019) and
global water usage (Gossling, 2015). Food waste also leads to
socioeconomic concerns such as global food insecurity (Godfray
et al., 2010) and excessive global food price inflation (Quested
et al., 2013). As the COVID-19 pandemic becomes protracted,
World Food Programme (WFP) estimated that 271.8 million
people will suffer from severe food insecurity (World Food
Programme, 2022). South Korea has one of the world’s highest
rates of food waste, and the primary reason is the banchan food
culture (Earth, 2021). A Korean meal table is typically composed
of bap (rice), kuk (soup), and various banchan (side dishes) on
one table (Kim et al., 2016). Banchan comprises of kimchi,
vegetable, and high-protein dishes (Kwon et al., 2015). It means
people get many side dishes. Nowadays, Radio-frequency
identification (RFID) technology applies in various industries
(Oztaysi et al., 2009). Wen et al. (2018) explored the Internet of
Things (IoT) network technology (which used RFID tags) to
improve the management of restaurant food waste in China. Hong
etal. (2014) improved the RFID-based garbage collection system
to reduce food waste. Since 2013, Korea has installed radio-
frequency identification (RFID) machines to encourage people to
reduce food waste. Even though RFID machines have reduced
47,000 tons of food waste in the last 6 years, people still waste too
much food (Food and Agriculture Organization of the United
Nations, 2021). Hence, The Korea Zero Waste Movement Network
(KZWMN) suggested changing the dining habits, especially
reducing the number of banchan (i.e., side dishes in Korean food;
KZWMN, 2022).

On top of that, previous studies have demonstrated that food
waste affects the profitability of food service businesses by wasting
food materials, energy, water, labor, and more. Christ and Burritt
(2017) were the first researchers to use the material flow cost
accounting (MFCA) tool to examine food waste in the restaurant
industry. Bux and Amicarelli (2022) applied the MFCA tool to
determine the material, energy, environmental, and economic
costs of food waste. Principato et al. (2021) designed Restaurant
Food Waste Map (RFWM) to explain outdoor food waste. This
series of studies show that reducing food waste is one of the
biggest challenges for the food service industry’s sustainable
growth. Thus, the policymakers and businesses have clear motives
to reduce food waste. The remaining key player in reducing
restaurant food waste is the customer. Irresponsible consumer
behaviors have been criticized as one of the major causes of
restaurant food waste (Sakaguchi et al, 2018). If they can
be successfully induced to reduce food leftover, the fight to
prevent excessive food waste will be much easier and
more effective.

The COVID-19 pandemic has allowed calm reflection on
consumers’ dining behaviors (Amicarelli et al., 2021). In their
study on Italian food consumers after the lockdown, Amicarelli
et al. (2021) found that stay-at-home customers are likelier to
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perceive food waste and change their wasteful habits. Raising
individuals’ awareness, attitudes, and dining behaviors at the
household level is crucial in reducing food waste and improving
the environmental, economic, and social impact (Secondi et al.,
2015). Using the extended TPB model, Graham-Rowe et al. (2015)
found that the household participants had the intention to reduce
their fruit and vegetable waste. Previous research efforts have been
devoted more to food waste from households than that from
foodservices (Wang et al., 2017; Abdelradi, 2018; Adelodun et al.,
2021; Ananda et al., 2021). The literature indicates that more food
waste is generated at eating-out locations than at home (Amicarelli
etal., 2021). The United Nations Sustainable Development Goals
(SDGs) recently set a goal for halving global food waste by 2030
(Food and Agriculture Organization of the United Nations, 2022).
Given that the frequency of eating out is continuously increasing
globally (Evans, 2012; Thyberg and Tonjes, 2016; Schanes et al.,
2018; Filimonau et al,, 2019), the urgent need to change consumer
behaviors in food services strongly emerges.

Researchers have recently begun to investigate what
interventions for food waste prevention would be effective and
what drives consumer food waste (Stockli et al., 2018). Although
some food management research has been carried out on
consumers food waste reduction intention, there have been few
empirical investigations into Korean consumers (Moraes et al.,
2021). Accordingly, this study attempts to fill this gap in the
literature by adopting restaurant customers’ nature connection,
biospheric value, and environmental self-identity as the predictors
of their sense of obligation to reduce food leftover and, in turn,
their food leftover reduction intention. Previous research suggests
that biospheric values can promote people’s tendency toward
environment-friendly attitudes and intentions (Steg and de Groot,
2012). Oh et al. (2021) used a national survey in Singapore to
establish that biospheric values had a direct and positive
relationship with nature-relatedness. In this sense, this study’s
objective was to reveal the promotive effects of nature connection
and biospheric values in stimulating restaurant customers’ leftover
reduction intention through environmental self-identity and a
sense of obligation to reduce food leftover.

2. Literature review and
hypotheses development

2.1. Food waste from customer plate

In the food service sector, food is often considered the least
costly resource and is mainly regarded as disposable by restaurants
(Garrone et al., 2014). Customer behavior has been recognized as
a key driver of food waste in the food service context (Martin-Rios
etal, 2018). Buzby et al. (2014) defined food waste as “an edible
item is discarded, such as plate waste discarded by consumers.” They
also said plate scraps that customers do not take home are
disposed of properly in restaurants for health reasons (Buzby et al.,
2014). Sakaguchi et al. (2018) reported that consumers’ attitudes
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and behaviors toward food waste played essential roles in deciding
the amount of food discarded in restaurants. In the EU 28
countries, for example, the food service sector generates the third
largest amount of food waste, right after households and farming/
food processing industries (Katsarova, 2014), and around 75% of
this food waste is considered avoidable (Oliveira et al., 2016).
Several studies have indicated that education and policy positively
impact food waste reduction behavior (Graham-Rowe et al., 2015;
Pinto et al., 2018; Giordano et al., 2019). Several studies have
examined waste minimization (Barr et al., 2001; Tonglet et al.,
2004; Ertz et al., 2021). Barr et al. (2001) found that environmental
values play an important part in waste minimization and reuse.
Tonglet et al. (2004) discussed the householder attitude to
minimize household waste. Ertz et al. (2021) applied the theory of
planned behavior to analyze the consumer behavior of waste
minimization. Graham-Rowe et al. (2014) used a qualitative
research approach to identify the core motivation for food waste
minimization. They pointed out that most households regarded
food waste as financial waste. Some researchers have attempted to
explain the relationships between demographic variables and
waste minimization intention (Elhoushy, 2020). Wang et al. (2017)
reviewed the clean plate campaigns such as “Clean Plate Club” in
the US, “Clean Plate Movement” in Korea, and “China’s Clean
Your Plate Campaign I, II” in China. Their result showed that
cultural value is one of the driving factors of food waste. The most
representative example is customers’ hospitality and face-saving
behavior (Wang et al., 2017). It means that people in some culture
waste food to show their hospitality to their guests. Much of the
literature on food waste deals with the question of consumers’
food waste management (Von Kameke and Fischer, 2018; Attiq
et al,, 2021; Chen et al.,, 2021). Therefore, paradoxically it also
implies that consumer behaviors can be changed by changing their
traditional cultural belief through campaigns, education, policy,
and so on. With a few changes in consumer behavior, food waste
from the food service sector can be reduced considerably and its
impact on environmental protection and food security will
be substantial (Oliveira et al., 2016). Ordering just enough food to
finish and taking leftover food home are good examples of simple
but powerful consumer behaviors (Coskun and Ozbiik, 2020).
Therefore, it is evident that changing consumer behavior is a
critical, effective, and efficient way to mitigate various negative
environmental and socioeconomic impacts of food waste. In this
regard, this study suggests customers’ nature connection and
biospheric values as key determinants of their food leftover
reduction intention and thus as the starting points to develop
effective nudging interventions to prevent food leftover from
customer plates.

2.2. Nature connection and biospheric
values

Humans are assumed to have developed an innate affinity for
nature through long evolutionary history in nature. Humans are
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in nature, and nature is in humans (Wilson, 1984). Humans love
the wilderness, marine activities, zoos, aquariums, and natural
scenery (Nisbet et al., 2009). Nature connection refers to one’s
feeling of “oneness” with nature that stems from accepting nature
as an important part of one’s self-definition (Mayer and Frantz,
2004). It is a relationship between a human and nature, which
ecopsychology is largely focused on. Research has revealed that
individuals who feel connected with nature tend to have higher
levels of well-being such as life satisfaction (Capaldi et al., 2014),
meaning-in-life (Howell et al., 2013), mindfulness (Schutte and
Malouff, 2018), and more. Martin and Czellar (2017) were the first
to discuss the relationship between nature connection and
biospheric values. They analyzed cross-sectional data from the
United States and Europe people. The result of their study showed
that nature connection positively impacts biospheric values. In
short, feeling connected with nature makes humans feel
comfortable and happy so people have a fundamental need for a
nature connection (Moreton et al., 2019). In this sense, from an
evolutionary perspective, protecting nature also means
protecting humans.

Values are beliefs that guide one’s decisions across various
contexts and domains (Schwartz, 1977). Biospheric values refer to
a value orientation where “people judge phenomena based on costs
or benefits to ecosystems or the biosphere” (Stern and Dietz, 1994).
Thus, those who have biospheric values tend to judge their own
and others’ behaviors from the viewpoint of costs or benefits to
nature (Martin and Czellar, 2017). Owing to this environmental
relevance of biospheric values, biospheric values have been found
to positively affect pro-environmental attitudes and behaviors (Steg
et al., 2014). Therefore, it is critical to understand how biospheric
values can be cultivated in citizens to promote their environment-
friendly attitudes and behaviors (Martin and Czellar, 2017).

As mentioned, nature connection is defined as one’s feeling of
oneness with nature. Thus, for those with a robust nature connection,
it is natural to perceive the behavior harmful to nature as harmful to
themselves. Accordingly, they are more likely to judge phenomena
based on costs or benefits to nature, which is a characteristic of
biospheric values. Thus, a hypothesis follows as below.

| H1: Nature connection positively affects biospheric values.

2.3. Environmental self-identity

Self-identity refers to the way people label themselves. It is
formed not only by one’s values and beliefs but also by others’
expectations or labels received through social interactions
(Whitmarsh and O'Neill, 2010). Once accepted, self-identity guides
one€’s behaviors because people know that behavior is the most
direct clue that shows who we are (i.e., our self-identity; Lacasse,
2016). In fact, self-identity has been verified to be a significant
determinant of behavior over and above the variables in the Theory
of Planned Behavior (TPB; Whitmarsh and O'Neill, 2010). The TPB
argues that behavioral intention is formed by attitude toward a
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certain behavior, subjective norm, and perceived behavioral control
(Ajzen, 1991). How we label ourselves more powerfully determines
how we behave than the TPB variables do (Fekadu and Kraft, 2001).
In terms of environmental labels, labeling themselves “environment-
friendly” or “environmentalists” means accepting environmental
self-identity, which is defined as the degree to which someone views
oneself as a person who behaves pro-environmentally (Van der
Werff et al., 2013a). Given that nature connection indicates the
feeling of oneness with nature, those with a vital nature connection
would care for the environment as they care for themselves. Thus,
they should label themselves as “environment-friendly.” Therefore,
the following hypothesis can be suggested.

H2: Nature connection positively affects environmental
self-identity.

Values reflect what is considered vital in one’s life and thus
affect how people see themselves and what kind of person they
want to be (Van der Werfl et al., 2013b). As such, values reflect
self-concept or self-identity. As mentioned, biospheric values
reflect the extent to which people judge behaviors based on costs
or benefits to nature. Therefore, for those who have biospheric
values, the behaviors that cause costs to nature are considered as
undesirable, and thus they will refrain from such behaviors. On
the other hand, the behaviors that are beneficial to nature are
considered desirable, and thus they will actively engage in such
behaviors. Those are the behavioral characteristics of people with
environmental self-identity who label themselves as environment-
friendly (Jans, 2021). Therefore, a hypothesis can be set as follows.

H3: Biospheric values positively affects environmental
self-identity.

2.4. Sense of obligation to reduce food
leftover and food leftover reduction
intention

Environmental self-identity has been revealed to lead to
pro-environmental attitudes and behaviors such as switching to
green energy, purchasing environment-friendly goods, and using
energy-saving transportation (Lacasse, 2016). Stancu and
Liahteenmiki (2022) mentioned that consumers’ awareness of
saving and environmental self-identity highly influences their
motivation to reduce food waste. In the food service context,
customers’ environmental self-identity would lead to their sense
of obligation to reduce food leftover and, in turn, to food leftover
reduction intention. The logic for self-identity’s effect on
behavioral intention derives from identity theory (Stryker, 1980).
The more apparent an identity is, the greater the likelihood of role-
consistent behavior because not engaging in role-appropriate
action may create internal tension due to conflict between identity
and behavior (Fielding et al., 2008). For instance, people who
consider themselves water savers are more likely to save water
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than others (Mannetti et al, 2004). As such, to avoid
uncomfortable internal tension, people with salient environmental
self-identity would feel more obligation to behave environment-
friendly, reducing food leftover in the food service context. In
turn, this sense of obligation to reduce food leftover, as a type of
moral norm, would lead to actual food leftover reduction intention
as norm leads to intention (Schutte and Malouff, 2018).

H4: Environmental self-identity positively affects sense of
obligation to reduce food leftover.

HS5: Sense of obligation to reduce food leftover positively
affects food leftover reduction intention.

2.5. Gender differences

The socialization theory suggests that depending on gender,
individuals experience different socialization processes (Baldwin,
2002). Their peer groups shape individuals” socialization process.
Parents, and other adults, have different expectations of them
depending on gender (Kamau, 2020). Consequently, gender role
theory proposes that males and females are grown with different
expectations to carry out different gender roles in society
(Shimanoff, 2009). From an evolutionary psychology perspective,
men have been expected to go out and bring something to feed
the family, which is money in modern times. In contrast, women
have been expected to share food in the family or community and
take care of children. As a result, men are evolved to be aggressive
and competitive, while women are caring and cooperative in
general (Birindelli et al., 2019). It appears that such different
characteristics by gender are reflected in their responses to
environmental issues.

Some sociologists propose that women are more concerned
about protecting the environment due to their reproductive role
(Rand et al,, 2016). To take care of babies from pregnancy to
toddler, women should stay in a stable environment where no
rapid, unexpected changes happen. In this sense, preserving the
environment would be a more critical issue for women than men.
The prior studies showed that females prefer to minimize their
waste more than males (Barr et al., 2001; Graham-Rowe et al,,
2015). However, no general agreement has yet been reached
regarding gender differences in pro-environmental attitudes and
behaviors in the literature (Briscoe et al., 2019). The current study
considers moderating effects of gender on the hypothesized
relationships in forming food leftover reduction intention
because, as social entities, people’s attitudes and behaviors are
influenced by different gender role expectations (Trelohan, 2022).
In other words, this research will explore the moderating role of
gender and explain the different attitudes and behavior between
gender (Figure 1).

Hé6a-e: Gender plays a moderating role in the process of
forming food leftover reduction intention.
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FIGURE 1
The proposed conceptual framework

3. Methodology

3.1. Measurement items and
questionnaire

Questionnaire survey is one of the well-established approaches
in food waste research, for example, household food waste
questionnaires, food waste value questionnaires, and restaurant food
waste questionnaires (Wang et al., 2017; Giordano et al., 2018, 2019;
Amicarelli and Bux, 2020). Confirmatory factor analysis (CFA) is
one testing prespecified measurement theory composed of measured
items and factors that fit reality as represented by data. CFA is a
precondition to conduct structural equation modeling (SEM;
Thompson, 2004; Hair et al., 2010), which is to test a series of
relationships between independent variables and dependent
variables to verify hypotheses (Thompson, 2004; Ullman and Bentler,
2012; Hair et al., 2014). For this study, well-validated measurement
items were borrowed from preceding research to evaluate the
constructs. In detail, eight measurement items were employed for
nature connection (e.g., “I often feel a sense of oneness with the
natural world around me”; Mayer and Frantz, 2004). In order to
measure biospheric values, four items were employed (e.g., “We
human beings should live harmoniously with the nature” (Stern
et al,, 1999). Environmental self-identity was assessed with three
items (e.g., “Acting environmentally-friendly is an important part of
who I am”; Van der Werff et al., 2013a). Four items were utilized to
measure sense of obligation to reduce food waste (e.g., “I feel guilty
about poor people when I leave leftover food”; Visschers et al., 2016).
Lastly, in order to measure food leftover reduction intention, three
items were used (e.g., “I intend to not throw food away”; Visschers
etal., 2016). All the measures were evaluated with a 7-point Likert
scale ranging from “Strongly disagree” (1) to “Strongly agree” (7). In
addition to the measures introduced so far, the questionnaire
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consisted of a research description and questions asking survey
participants’ demographic information. A pre-test for the
questionnaire was carried out with four hospitality graduate students
and two foodservice experts. The questionnaire was slightly modified
reflecting their feedback. Finally, the questionnaire was confirmed
through the reviews by two professors, majoring foodservice.

3.2. Data collection

For data collection for this study, an online panel survey was
conducted via the most prominent online panel survey firm in
Korea. The samples were randomly chosen from the panel database
of the firm through its random sampling method. Then, an email
invitation was sent to the sampled panel members through the
firm’s system. Through the link included in the invitation, the
sampled members could access and fill out the online questionnaire.
Only those who had dined in a restaurant within the last 5months
were eligible to complete the survey. If the participant decides to
join this research, they were requested to sign an informed consent
at the beginning of the questionnaire. This process produced 351
usable responses. Since there were no incomplete or inconsistent

responses, all 351 responses were used for the analysis.

3.3. Sample profile

Among the 351 respondents, 51.0% were male and 49.0%
were female customers. Their average age was 43.74, ranging from
20 to 69. In terms of age group, 23.4% were in the 40, 19.9.7%
were in the 50’s, 19.4% were in the 20’s, 19.1% were in the 30s, and
18.2% were in 60’s. Regarding the respondents” education level,
65.0% had a bachelor’s degree, 14.5% reported graduate school or
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higher, 10.8% had a high school diploma, and 9.7% had an
associate degree. About individual monthly income, 35.0% had an
income lower than US$2,500, followed by between US$2,501 and
4,500 (31.6%), US$4,501-6,500 (18.3%), US$6,501-8,500 (8.3%),
and over US$8,500 (6.8%). Overall, the samples appeared to well
represent restaurant customers in Korea.

4. Results

4.1. Measurement model evaluation
through confirmatory factor analysis

A CFA was performed to test the adequacy of the
measurement model and data quality. As shown in Table 1, the
model showed an adequate fit to the data (y*=548.401 (df=194,
Pp<0.001, y*/df=2.827), RMSEA =0.072, CF1=0.947, [FI=0.947,
TLI=0.937). All the measures loaded on their relevant constructs
at p<0.001. The composite reliability of the constructs ranged
from 0.841 to 0.936, which are all above the recommended
minimum of 0.700 (Hair et al., 2010). The values of average
variance extracted (AVE) ranged from 0.573 to 0.823, surpassing
the required minimum of 0.500 (Hair et al., 2010). Accordingly,

TABLE 1 Results of the confirmatory factor analysis and correlations.

10.3389/fpsyg.2022.976102

convergent validity of the measures was confirmed. Lastly, the
AVE of each construct showed a higher value than all the squared
correlations with the other constructs, showing adequate
discriminant validity of the constructs (Hair et al., 2010).

4.2. Hypotheses testing through
structural model analysis

A structural equation modeling (SEM) was conducted with a
maximum likelihood estimation method to assess the conceptual
research model as shown in Table 2 and Figure 2. The structural
model adequately fit the data (y*=667.254 (df=199, p<0.001,
x’/df=3.353), RMSEA=0.082, CFI=0.930, IFI=0.930,
TLI=0.919). The model showed satisfactory variance explanation
power for food leftover reduction intention (R*=53.6%).

Regarding the hypothesized relationships, reported in Table 2
and Figure 2, the SEM outcomes showed that nature connection
significantly positively affected biospheric values (8=0.645,
p<0.001), supporting H1. Nature connection also significantly and
positively affected environmental self-identity (8=0.691, p <0.001),
supporting H2. Biospheric values also show a significant positive
influence on environmental self-identity ($=0.124, p<0.05),

Construct (a) (9) (c) (d) (e) CR AVE
(a) Nature connection - 0.416° 0.582 0.240 0.277 0.936 0.648
(b) Biospheric values 0.645° - 0.306 0.201 0.462 0.928 0.762
(c) Environmental self-identity 0.763 0.553 - 0.283 0.231 0.904 0.759
(d) Sense of obligation to reduce food leftover 0.490 0.448 0.532 - 0.501 0.841 0.573
(e) Food leftover reduction intention 0.526 0.680 0.481 0.708 - 0.933 0.823
Mean 5.06 6.05 5.05 4.83 5.72

SD 1.04 0.94 1.03 1.19 1.09

Goodness-of-fit statistics: y*=548.401 (df=194, p<0.001, y*/df=2.827), RMSEA =0.072, CF1=0.947, IF1=0.947, TLI=0.937

CR, composite reliability; AVE, average variance extracted; SD, standard deviation; RMSEA, root mean square error of approximation; CFI, comparative fit index; IFI, incremental fit

index; TLI, Tucker-Lewis index. *Correlation; "Squared correlation.

TABLE 2 Results of the structural equation modeling (n=351).

Independent construct Dependent construct Coefficient t-value
H1 Nature connection - Biospheric values 0.645 10.823%%*
H2 Nature connection - Environmental self-identity 0.691 9.699%**
H3 Biospheric values - Environmental self-identity 0.124 2.206%*
H4 Environmental self-identity - Sense of obligation to reduce food leftover 0.575 8.041%%*
H5 Sense of obligation to reduce food leftover - Food leftover reduction intention 0.732 9.655%**

Total variance explained (R?):

R’ for biospheric values=0.416.

R’ for environmental self-identity = 0.604.

R’ for sense of obligation to reduce food leftover=0.331.

R for food leftover reduction intention=0.536

Goodness-of-fit statistics: y*=667.254 (df=199, p <0.001, y*/df=3.353), RMSEA =0.082,
CFI=0.930, IFI=0.930, TLI=0.919

RMSEA, root mean square error of approximation; CFI, comparative fit index; IFI, incremental fit index; TLI, Tucker-Lewis index. *p <0.05 and *#*p <0.001.
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FIGURE 2
Results of structural model evaluation and baseline model estimation.

supporting H3. In turn, environmental self-identity significantly
and positively affected sense of obligation to reduce food leftover
(B=0.575, p<0.001) and, lastly, sense of obligation to reduce food
leftover significantly positively affected food leftover reduction
intention ($=0.732, p<0.001), supporting H4 and H5.

As the next phase, the indirect effects of the variables were
evaluated. This research used AMOS software to test the indirect
effect (Byrne, 2010; Hair et al, 2010). As shown in Table 3,
environmental self-identity indirectly affected food leftover
reduction intention (f=0.421, p<0.01). Biospheric values indirectly
influenced sense of obligation to reduce food leftover (f=0.071,
p<0.01) and food leftover reduction intention (8=0.052, p<0.01).
Nature connection indirectly affected environmental self-identity
(8=0.080, p<0.01), sense of obligation to reduce food leftover
(8=0.444, p<0.05), and food leftover reduction intention (5=0.325,
p<0.01). Overall, the results showed that all the mediating variables
in the structural model played significant roles. Lastly, regarding the
total effects on food leftover reduction intention, the findings
disclosed that sense of obligation to reduce food leftover had the
strongest effect (8=0.732, p<0.01), followed by environmental self-
identity (8=0.421, p <0.01), nature connection (8=0.325, p<0.05),
and biospheric values ($=0.052, p<0.01).

4.3. Moderating effect by gender

A metric invariance test was carried out to test the
hypothesized moderating effects of gender. First, all the
respondents were separated into male group (n=179) and female
group (n=172). In turn, a baseline model including all both male
and female groups were examined. The test results disclosed that

Frontiers in Psychology

07

the baseline model fits the data well (y*=961.917 (df=415,
p<0.001, */df=2.318), RMSEA =0.061, CFI=0.919, IFI=0.920,
TLI=0.910) as shown in Table 4 and Figure 2. Then, the baseline
model was compared to a series of models in which a specific
relationship was set to be equal. This process was to reveal how
differently male and female customers’ pro-environmental attitude
affects its dependent attitude variable. The invariance test revealed
that the effects of nature connection on biospheric values were
significantly different across the two gender groups, supporting
Hé6a. However, unlike H6b-e, the other relationships were not
significantly different across the gender groups.

5. Discussion
5.1. Theoretical implications

The statistical results revealed that all the hypothesized direct
effects were significant in this research. To our best knowledge, this
study is the first empirical attempt to explain how restaurant
customers’ food leftover reduction intention is formed through the
human-nature relationship, which was represented by nature
connection, biospheric values, and environmental self-identity.
Given that food waste not only harms the natural environment (e.g.,
Rico et al., 2019) but also diminishes restaurants” profitability, the
findings of this study provide valuable insights to policymakers and
food service practitioners. Specifically, in the restaurant context,
nature connection was observed to be a significant predictor of
biospheric values and environmental identity, explaining a fairly
large portion of the variance of biospheric values. Further, with
biospheric values, nature connection accounted for a large portion
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TABLE 3 Results of the indirect and total effect assessment.

Indirect effect of

Environmental

Nature connection self-identity

Biospheric values

Environmental self-identity 0.080%* - -
Sense of obligation to reduce food leftover 0.444* 0.071%* -
Food leftover reduction intention 0.325%* 0.0527%* 0.421%*

Total effect on food leftover reduction intention:
S Nature connection =0.325%
S Biospheric values =0.052%*

S Environmental self-identity =0.421%*

S Sense of obligation to reduce food leftover =0.7327%*

#p <0.05 and **p <0.01.

TABLE 4 Results of the invariance model evaluation.

Female group Baseline Nested
Male group (n =179
. SICHpl ) (n =172) model model
Linkage
(freely (CLIEY
t-value B t-value estimated) = constrained)
Nature connection — Biospheric values 0.716 9,889k 0.548 7.043%%:% 2(415)=961.917 7(416)=972.219*
Nature connection — Environmental self-identity 0.668 7.203%:%* 0.655 7.814%%:% 27(415)=961.917 1°(416)=961.921°
Biospheric values — Environmental self-identity 0.175 2.078* 0.186 2.570%:* 27(415)=961.917 1(416)=962.157¢
Environmental self-identity — Sense of obligation 0.662 7.358% & 0.497 5.734%#:% 7(415)=961.917 1/(416) =962.505¢
to reduce food leftover
Sense of obligation to reduce food 0.767 8.294 k% 0.709 8.219%:#:* 1(415)=961.917 17(416)=963.015°
leftover — Food leftover reduction intention
Goodness-of-fit statistics for the baseline model for gender groups: y*=961.917 (df=415, p<0.001, */df=2.318), RMSEA =0.061, CFI=0.919, IFI=0.920, TLI=0.910

x* difference test: *Ay*(1) =10.302, p<0.01 (H1: Supported); *Ax*(1) =0.004, p>0.05 (H2: Not supported); ‘Ay*(1) =0.240, p>0.05 (H3: Not supported); “Ay*(1) =0.588, p>0.05 (H4: Not

supported); “Ax*(1) =1.098, p>0.05 (H5: Not supported). *p <0.05, **p <0.01, **¥p <0.001.

of the variance of environmental identity. These results imply that if
a customer feels connected or oneness with nature, he/she is more
likely to judge issues based on costs or benefits to the biosphere. In
addition, such a customer is more likely to define him—/herself as
an eco-friendly person or as an environmentalist. As such, these
findings indicate that nature connection is a crucial variable in
fostering restaurant customers’ environmental self-identity, leading
to their food leftover reduction intention. The findings of this study
revealed that restaurant customers’ environmental self-identity
significantly strengthened their sense of obligation to reduce food
leftover with a relatively high prediction power. In turn, their sense
of obligation to reduce food leftover significantly heightened their
food leftover reduction intention, determining a large amount of the
variance of their food leftover reduction intention.

5.2. Practical implication

Previous research has noted that biospheric values are
essential to citizens’ environment-friendly attitudes and behaviors
(Martin and Czellar, 2017). Furthermore, several studies report
the relationship between a sense of obligation and food leftover
reduction intention (Fielding et al., 2008; Schutte and Malouff,
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2018; Stancu and Lihteenmiki, 2022). the current study revealed
the specific roles of nature connection, biospheric values, and
environmental self-identity in fostering restaurant customers’
sense of obligation to reduce food leftover and food leftover
reduction intention. Therefore, food service providers can reduce
customer food leftover, which takes up 75% of food waste in food
services in the case of the EU (Oliveira et al., 2016), by arousing
customers nature connection and biospheric values. Jagau and
Vyrastekova (2017) observed that customers seemed to feel shame
via food waste reduction posters when they left food on their
plates. Pinto et al. (2018) displayed a food waste reduction poster
in the canteen and observed that students left less food than usual.
For food services, reducing food leftover will not only directly save
costs on food materials and food waste disposal but also indirectly
contribute to their profitability through increased customer traffic
owing to the improved image as environment-friendly restaurants
(Han, 2020). Such an image is decisive in this era of an eco-friendly
economy (Han, 2020). Regarding food waste in food services, the
impact of customers’ behavioral change is substantial compared
to the efforts required, such as ordering just the right amount of
food and taking leftovers home. Arousing customers’ oneness
feeling with nature and appealing to their biospheric values can
be used to engage customers in food leftover prevention actively.
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Thus, this approach is respecting their conscious choice to reduce
food leftover, coming from their goodwill toward nature.

In addition, this study suggests that enhancing citizens nature
connection can effectively cultivate biospheric values in their minds.
Steg and de Groot (2012) argued that biospheric values in citizens
should be cultivated to promote their pro-environmental behaviors.
Miller (2005) suggested that less time in nature means less
opportunity to develop a nature connection, which leads to a less
caring attitude and behavior toward nature. On the flip side, if
people spend more time in nature early on, they can develop a closer
relationship with nature (Rickard and White, 2021). Unfortunately,
more and more children are losing opportunities to experience
nature due to increasing urbanization and addictive online activities.
Activities and relationships in the online world are fascinating to
children. However, nature is also inherently appealing to children.
They innately love nature and know how to play in nature with its
components like animals, trees, pebbles, sand, and water (Kellert,
2002). Activities in nature benefits children emotionally and
physically, which is called well-being (Kahn and Kellert, 2002).
Through activities in nature, children can make good memories and
develop a relationship with nature (Hughes et al., 2018), which, in
turn, will lead them to care for nature throughout their lifetime, as
previous research and this study indicate. Indeed, this human-nature
relationship applies to all humans regardless of age, as humans were
born and evolved in nature (Wilson, 1984). Therefore, from a long-
term point of view, policymakers may develop supporting programs
to give children more chances to interact and develop a relationship
with nature to enhance their natural connection. As mentioned, it is
also emotionally and physically beneficial to children, especially in
metropolitan areas, where children are relatively away from nature.
In that way, children can learn how to live together in connection
with nature. In environmental psychology, this research contributes
the of
pro-environmental behaviors, such as improving the sense of

to management and development consumers’

obligation to reduce food leftovers.

5.3. Limitations and future research

This study has a few limitations. First, the samples of this study
included only Korean customers using Korean restaurants. For this
reason, the generalizability of the findings in this study is limited.
Thus, future research may extend this study by using a more
comprehensive range of samples from various countries. Second,
the data used in this study were collected during the COVID-19
pandemic. This pandemic might lead people to have higher
biospheric values only, for the time being, owing to the belief that
the pandemic was caused by environmental destruction (Chua
etal,, 2020). In this regard, future research should extend this study
by asking for customers’ responses during the post-Corona period.
Third, this study is a cross-sectional study. Thus, readers should
interpret the findings of this study with caution by keeping the
nature of this study in mind. Future research may test a similar
research model with a longitudinal approach to supplement our
findings. Lastly, for generalizability, the influence of restaurant types
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was not considered in this study. If future researchers are interested
in type-specific results or differences in results across different
types, they may include restaurant types as a predictor variable.

5.4. Conclusion

This study is set to explore the promotive effects of nature
connection and biospheric values in motivating restaurant
customers’ food leftover reduction intention through environmental
self-identity and a sense of obligation to reduce food leftover. The
result of this study suggests that enhancing citizens nature
connection can effectively cultivate biospheric values in their minds.
Overall, the current research strengthens the idea that individuals
connected to nature are more likely to form food leftover reduction
intention, owing to a caring mind toward nature. This research also
found that gender moderates the impact of nature connection on
biospheric values. Specifically, nature connection more strongly
affected biospheric values for men than women. This result implies
that when perceiving a similar level of nature connection, men
generate more vital biospheric values than women. Given that this
study is the first to test the gender difference in this relationship, this
finding broadened our understanding of the gender role in the
pro-environment domain. From the practical perspective, this
finding may be used in designing campaign messages that stimulate
restaurant customers’ biospheric values targeting more men than
women because that would be more effective than the opposite.
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Appendix 1. Measurement items

10.3389/fpsyg.2022.976102

Constructs ltems Standardized loading
Nature Connection T often feel a sense of oneness with the natural world around me. 0.726
I think of the natural world as a community to which I belong. 0.816
T recognize and appreciate the intelligence of other living organisms. 0.750
When I think of my life, I imagine myself to be part of a larger cyclical process of living. 0.840
T have a deep understanding of how my actions affect the natural world. 0.797
I feel that all inhabitants of Earth, human, and nonhuman, share a common ‘life force’ 0.843
Like a tree can be part of a forest, I feel embedded within the broader natural world. 0.865
My personal welfare is dependent of the welfare of the natural world. 0.795
Bioshperic Values ‘We human beings should not damage the beauty of the nature. 0.872
We human beings should live harmoniously with the nature. 0.896
The nature is very beautiful. 0.858
It would be a shame if we human beings damage the environment for our benefits. 0.866
Environmental Self-identity Acting environmentally-friendly is an important part of who I am. 0.794
T am the type of person who acts environmentally-friendly. 0.910
I see myself as an environmentally-friendly person. 0.905
Sense of Obligation to I feel guilty about poor people when I leave leftover food. 0.614
Reduce Food Leftover Leaving leftovers give me a bad conscience. 0.769
T have been raised to eat all food I have taken myself. 0.764
It is contrary my principles when I have to discard food. 0.860
Food Leftover Reduction T try to eat all food that I have ordered. 0.921
Intention I intend to not throw food away. 0.923
I try to leave as little food as possible. 0.877

All the loadings were significant at p <0.001.
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