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Composting behavior in Japan:
an application of the theory of
consumption values

Ana Catarina Morais* and Akira Ishida

Graduate School of Agricultural Science, Kobe University, Kobe, Japan

Ensuring effective and sustainable management of organic waste is a global
challenge, especially in countries with limited land, such as Japan, where reducing,
reusing, and recycling food waste is particularly crucial. The present research
used the theory of consumption values (TCV) to investigate the main factors that
encourage Japanese households to engage in composting. The hypotheses were
evaluated using ordinal partial least squares structural equation modeling (OrdPLS).
The model results suggest that household composting in Japan is influenced by
social approval (social value), the visibility of the behavior and existing knowledge
about composting (epistemic value), convenience (functional value), interest in
gardening or farming, and an individual's availability to participate (conditional
value). Factors such as emotions (emotional value), gender, type of housing, and
household size did not significantly impact the practice of household composting.
Both positive and negative functional aspects of composting were found to
significantly affect perceptions of convenience, thereby indirectly influencing
the decision to compost. The findings suggest that promoting ongoing training
and support, improving convenience, and linking household composting with
urban farming, community gardens, or public spaces could enhance participation,
even among those who do not garden.

KEYWORDS
food systems, food waste, waste management, composting, Japan, behavioral models,

theory of consumption values (TCV), ordinal partial least squares structural equation
modeling (OrdPLS)

1 Introduction

Food production and its consequent loss and waste are major contributors to land erosion,
biodiversity degradation, water pollution, and greenhouse gas emissions (Ritchie et al., 2022;
Dhull et al., 2024). A significant portion of the produced food is wasted without ever being
consumed. Only in 2021, 5.23 million tons of food were discarded in Japan’s entire food system
(MOE, 2023a). From the total amount of food wasted, the Japanese Ministry of Agriculture,
Forestry, and Fisheries (MAFF) estimates that 2.44 million tons (almost half of the total
amount) came from households (MAFF 2023).

Considering the high proportion of food scraps (e.g., fruit peels) in kitchen waste (Yamada
etal., 2017; Okayama et al., 2021) and the shortage of available landfill sites for disposal (Liu
etal,, 2016) ensuring effective and sustainable methods for managing solid organic waste from
households is a critical issue in countries like Japan. One of the methods that can play an
important role in managing this type of waste is composting, which has been considered a
primary food recycling process in Japan (Tanaka, 1999; Takata et al., 2012; Vazquez and Soto,
2017; Kopaei et al., 2021; Mihai et al., 2023).

Despite the possibility of strong odors, adverse effects on human health, or the presence
of heavy metals if not properly managed (Cerda et al., 2018; Kopaei et al., 2021; Kunszabo
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et al., 2022; Mihai et al., 2023), composting, which is a biological
process where microorganisms break down organic material, has the
potential to reduce landfill emissions of greenhouse gases (GHGs)
(Cerda et al., 2018; Kunszabd et al., 2022; Bhatia et al., 2023; Mihai
et al., 2023). It can also promote local entrepreneurship, raise
awareness of food waste produced, and provide nutrient-rich compost
that can be used in gardens, agricultural land, and eroded soils (Cerda
et al., 2018; Christie and Waller, 2019; Pai et al., 2019; Kunszabd et al.,
2022; Bhatia et al., 2023; Mihai et al., 2023).

Composting systems can be large-scale, complex centralized
operations or decentralized systems consisting of a network or
standalone processes at a community, neighborhood, or household
level (Pai etal., 2019; Bruni et al., 2020). In 2020, Japan had 100 central
composting facilities (Kawai et al., 2020). Nevertheless, only about
17% of the municipalities had implemented some kind of food waste
segregation system, and the actual percentage of waste delivered to
composting facilities corresponded to less than 1% of the total waste
generated (Kawai et al., 2020; MOE, 2021, 2023b).

On the other hand, several municipalities in Japan seem to rely on
decentralized approaches, with more than half of them offering
financial assistance to households to purchase electrical composting
machines (Island Land Co. Ltd., 2023). Many of these cities also
support the purchase of other types of household composting
technologies and provide monitoring programs and training sessions
(Loan et al., 2019; Edogawa City, 2022; Rare A, 2022; Go Green Kobe,
2023; Fukuoka City, 2024). Household composting, also known as
home composting, involves collecting biodegradable garden waste or
kitchen scraps and placing them in a container or heap, where natural
decomposition breaks them down into nutrient-rich fertilizer (Purkiss
et al,, 2022). Notwithstanding, when looking at consumers’ practice
rates of different Pro-Environmental Behaviors (PEB) across Asian
cities (including major Japanese cities), Phuphisith et al. (2020), Lee
etal. (2013), Kurisu and Bortoleto (2011), and Aoki et al. (2010) found
that home composting was among the least popular PEB. Previous
findings also suggested that home composting is mostly expressed by
individuals who have high environmental concerns and try to lead
healthy and sustainable lifestyles (Kurisu and Bortoleto, 2011; Lee
et al., 2013; Kunszabé et al., 2022; Morais and Ishida, 2024).

Based on this discrepancy between home composting incentives
and their low popularity among households, and in the absence of
previous research addressing comprehensively this topic in Japan, the
present study aims to clarify the main drivers for Japanese households
to engage in home composting. This analysis also responds to the call
for further efforts to understand the mechanisms of behavior change,
particularly at the consumer level (Liu et al., 2016; Kawai and Huong,
2017; Weietal, 2017). A deeper understanding of these mechanisms,
such as social norms or psychological factors, can improve the framing
and messaging of behavioral interventions, which can consequently
impact their success rates (Hotta and Aoki-Suzuki, 2014
Abrahamse, 2020).

Despite the growing literature about food waste generation and its
prevention, it seems research about the factors pondering the adoption
of alternative ways of refusing food waste, such as household
composting or food waste segregation schemes, is increasing at a
slower pace (Wu et al., 2019; Kopaei et al., 2021; Ladele et al., 2021;
Sewak etal,, 2021; Nguyen et al., 2022), particularly in Japan. Previous
papers were mostly based in the U.S. (Waliczek et al., 2016; Wu et al,
2019; Niles, 2020), Canada (Taylor and Todd, 1995; Taylor et al., 1997;
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Mckenzie-Mohr, 2000; Sussman and Gifford, 2013; DiGiacomo et al.,
2018; Pickering et al.,, 2020; Ladele et al., 2021), or European countries
like Sweden (Sterner and Bartelings, 1999; Bernstad, 2014; Linder
etal., 2018) and the U.K. (Tucker and Speirs, 2003; Tucker et al., 2003;
Edgerton et al., 2009; Nomura et al., 2012; Allison et al., 2022; Purkiss
et al,, 2022).

Except for Tanaka et al. (2011), which focused on a specific town
in Hyogo prefecture, no research could be found about the drivers of
household composting in Japan. In that study, Tanaka et al. (2011)
found intention to be non-significant to the actions of people who
were not engaging in composting previously. These findings seem
coherent with previous literature stating that despite intention being
considered an important predictor of behavior adoption (Ajzen, 1991;
Bamberg and Mdoser, 2007), an intention-behavior relationship may
not always be perfect (Boldero, 1995). The intention-behavior gap has
been reported by several scholars (Kollmuss and Agyeman, 2002;
Hassan et al., 2016; Sultan et al., 2020; Casais and Faria, 2022), and its
“size” can vary upon the analyzed behavior (Barr, 2003). Particularly,
in some studies in the field of recycling and food waste management,
intention-behavior relationships were found weak or even
non-significant (Davies et al., 2002; Karim Ghani et al., 2013). For
such reasons, authors like Bortoleto et al. (2012) have excluded
intention from the analysis of waste prevention behaviors. Building on
these findings, instead of using the Theory of Planned Behavior
(Ajzen, 1991), which has been widely used in waste-related behavioral
models (Karim Ghani et al., 2013; Kopaei et al., 2021; Savari et al.,
2023), the current analysis used as a theoretical framework the Theory
of Consumption Values (TCV) (Sheth et al., 1991), which does not
include intention towards behavior.

TCV (Sheth etal,, 1991) is a widely known marketing framework
that can be used by policymakers to define, reinforce, or modify
strategies that address social and environmental issues (Tanrikulu,
2021). Tt relies on five values (functional, social, emotional, epistemic,
and conditional) to explain consumers’ decisions toward a particular
product/service. TCV is a robust approach comprising utilitarian and
hedonic aspects of consumer behavior (Kaur et al., 2020; Tanrikulu,
2021). Therefore, it allows a straightforward inclusion of economic,
psychological, situational, and social variables found relevant in
previous papers into a single model.

By using this framework, the authors were also able to test under
one decision model factors commonly associated with household
composting, like knowledge and gardening interest (Loan et al., 2019),
alongside less explored aspects such as one’s self-image (Nguyen et al,
2022) or project awareness and descriptive norms (Pickering et al.,
2020). Thus, it presents a comprehensive model unique in literature.
Descriptive norms have been mentioned as relevant to the decision by
intervention-based studies (Mckenzie-Mohr, 2000; Nomura et al.,
2012; Sussman and Gifford, 2013; Bernstad, 2014; Geislar, 2017;
Linder et al., 2018), but to the authors’ knowledge, this is one of the
few home composting behavioral models that has considered such
effects. Although TCV has successfully explained and predicted
behaviors across several sectors (e.g., food consumption, smoking,
apparel, education, and tourism) (Tanrikulu, 2021), there is no
previous research on household composting involvement.

Based on the characteristics of the collected data, the model
hypotheses were tested with Ordinal Partial Least Squares Structural
Equation Modeling (OrdPLS) (Cantaluppi, 2012; Cantaluppi and
Boari, 2016), which is an extension of the Partial Least Squares
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Structural Equation Modeling (PLS-SEM) that can handle categorical
indicators (Schuberth et al., 2018). While the use of PLS-SEM has
surged in recent years (Hair et al., 2018; Sarstedt et al., 2022), literature
on OrdPLS remains limited. Thus, the present paper also contributes
to expanding the applications of this statistical tool.

With this analysis, the authors wish: (1) to find what are the main
drivers of household composting decisions in Japan; (2) understand if
the Theory of Consumption Values can be used to present a
comprehensive behavioral model for home composting; and (3)
extend the literature concerning OrdPLS applications.

2 Literature review

The reference literature was not collected using a specific protocol.
Instead, the authors used Scopus and Google Scholar as search engines
to collect relevant research based on the following keywords:
composting; home composting behavior; household composting
behavior; food waste reduction behavior; TCV; pro-environmental
behaviors in Japan, Japanese consumption patterns; Japanese consumer;
Japanese recycling laws; household food waste management; household
food waste segregation, PLS-SEM, and OrdPLS. After being gathered,
the abstracts of the articles were read to narrow down the reference
literature to those aligned with the scope of this research project.
Literature from the 80s to 2023 was collected. Even though papers from
the 80s and 90s might be considered old, the authors decided to collect
them as, in that period, Japan had a large revival of its composting
industry (Kawai et al., 2020). Additionally, some papers were added
upon the analysis of the reference section of the previously
gathered articles.

2.1 Japanese household’s characteristics
and environmental policy

Due to the low food self-sufficiency rate and lack of available landfill
sites for disposal, food waste is a critical issue in Japan (Liu et al,, 2016). In
response to international targets, the Ministry of the Environment (MOE)
and the Japanese Ministry of Agriculture, Forestry and Fisheries (MAFF)
set a goal of halving the 2000 food loss and waste rate by 2030 (MAFE,
2019; Umeda, 2019). To do so, the Japanese Food Waste Recycling Law
was first enacted in 2001 and has since been amended twice (in 2007 and
2015) (Joshi and Visvanathan, 2019). This Act intends to promote waste
prevention and recycling loops (turn waste across the supply chain into
animal feed or fertilizer) in the food industry (Liu et al., 2016; Fujii and
Kondo, 2018; Umeda, 2019). In 2019, the Japanese government enacted
a complementary law to reduce household food waste. According to this
law, local and central authorities are to educate businesses and consumers
and facilitate food re-distribution projects (Umeda, 2019).

Upon these targets and directives, each municipality implements
them according to regional conditions. Several local governments in
Japan rely on mechanisms centered around 3R (Reuse, Reduce, and
Recycle) policies (Inaba et al., 2022). Additionally, the ‘mottainai’
philosophy, which implies showing gratitude for the food and a sense
of regret for waste, also seems to be a popular approach (Sirola et al,
2019; Izumi et al., 20205 Setouchi City, 2021). However, it is noteworthy
that a wide range of implementation strategies can be found
throughout Japan (Hotta and Aoki-Suzuki, 2014; Inaba et al., 2022).
These strategic nuances have been pointed out as one of the reasons
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for regional differences in the adoption of waste prevention behaviors
from consumers (Kurisu and Bortoleto, 2011; Lee et al., 2013; Hotta
and Aoki-Suzuki, 2014).

Japanese consumers have been considered more collective-oriented
and risk-averse compared to other cultures (Synodinos, 2001; Ando
et al,, 2007, 2010), which can result in a stronger influence of social
norms. Contrary to countries such as the U.S. and the Netherlands, in
Japan, PEBs were positively associated with traditional education and
altruistic values (Aoyagi-Usui et al, 2003; Kawasaki et al., 2022).
Previous Japanese literature mentioned women being more aware of
household waste generation and more engaged in waste prevention and
ethical food consumption PEB (Kurisu and Bortoleto, 20115 Lee et al.,
2013; Qian et al,, 2020; Nakamura et al., 2022). This tendency does not
appear to be exclusive to Japan (Morais and Ishida, 2024). Nonetheless,
in a clustering analysis that included food waste recycling behaviors
(including home composting), Morais and Ishida (2024) noted that the
group with higher food waste recycling rates had a balanced gender
distribution. The latter group seemed to have larger households (Morais
and Ishida, 2024). This was also the case in a clustering analysis on
backyard composting in Hungary (Kunszabo et al., 2022). Household
size was found to be significant in curbside food waste collection by
Ladele etal. (2021) and Wu et al. (2019) but not by Niles (2020).

2.2 Household composting and food waste
segregation schemes literature background

Previous behavioral works on food waste recycling have focused
either on household composting or curbside segregation schemes. In
recent years, there has been an increase in the number of cities adopting
collection schemes (Pai et al., 2019). However, food waste segregation
schemes in Japan are still scarce (MOE, 2023b). As reference literature,
the authors have considered decision-making models and intervention-
based studies of both household composting and food waste segregation,
as they both tackle food waste recycling and have been studied together
in Widyatmika and Bolia (2023), Nguyen et al. (2022), Kala and Bolia
(2021), Ladele et al. (2021), and Niles (2020). Despite possible
differences in adoption reasons (Nguyen et al., 2022), these behaviors
can be seen as complementary measures to reduce waste in landfills (Pai
etal, 2019). Food waste recycling (composting, feeding animals with
scraps, and so on) has also been used as part of models to explain overall
food waste behavior (Parizeau et al., 2015; Abdelradi, 2018; Diaz-Ruiz
et al., 2018; Pham et al., 2019; Attiq et al., 2021; Wu et al., 2023). For
instance, Wu et al. (2023) found composting routines and using leftovers
to feed pets can contribute to a higher food waste rate. Such findings are
aligned with the idea that having a recycling option may result in a
relaxation of prevention behaviors and that an increase in recycling rates
may simply reflect a higher production rate (Ueta and Koizumi, 2001;
Tucker and Farrelly, 2016; Ma et al., 2019; Olah et al., 2022).

Household composting and food waste curbside segregation have
often been associated with attitudes and perceptions towards behavior,
knowledge, convenience and lack of control, socio-demographics, and
gardening (Table 1). Despite case study evidence, only Pickering et al.
(2020) and Allison et al. (2022) have considered program awareness
and messaging in a behavioral decision-model. Similarly, only Nguyen
et al. (2022) have included environmental self-image when studying
food waste recycling behaviors.

From the studies mentioned in Table 1, only a small number are
based on theoretical behavioral frameworks. This supports the call for
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TABLE 1 A literature summary in household composting and food waste segregation schemes.

Paper/Country

Theoretical
framework

Independent variables (1)

Dependent variable

10.3389/fsufs.2024.1435898

Methodology

motivation-behavior

opportunity, reflective motivation,

Widyatmika and Bolia No Socio-demographics; laws; environmental = Home composting (Yes/No); Self-reported survey; logit model

(2023); India and concern; monetary incentives; and sorting (Yes/No)

Indonesia composting site.

Allison et al. (2022); UK Capability- Income, gender, house structure, Food waste sorting (5-point Self-reported survey; ANOVA;
opportunity- education, physical opportunity, social Likert scale) Hierarchical multiple linear

regression; and Thematic analysis

Australia

psychological factors, and household

characteristics.

(Yes/No)

model automatic motivation, and psychological

capability. Each of them was divided into

themes such as awareness, availability, and

priorities.
Kunszab et al. (2022); No Socio-demographics; home composting; - Self-reported survey and
Hungary general PEB; gardening; house type; place Clustering

of living; household size; children; benefits;

barriers; and incentives.
Leeabai et al. (2022); No Design, visual prompts, and experience. Food waste sorting (5-point Experimental design; self-reported
Thailand Likert scale) survey; ANOVA; and Welch’s t-test
Nguyen et al. (2022); No Socio-demographics, situational factors, Sustainable food waste disposal | Self-reported survey; factor

analysis; and logit model

Purkiss et al. (2022); UK

Citizen science

Composter type, location, item type,

Compostable plastics

Experimental design and

Frontiers in Sustainable Food Systems
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method composting duration, certification, and decomposition level (4 Levels) descriptive and graphical analyses
compost use

Rahman et al. (2022); TPB + DPM* ATC*; subjective norms; PBC*; Home composting intention Self-reported survey to home

Bangladesh harmonious passion; and obsessive (7-point Likert scale) gardeners and PLS-SEM/ANN
passion.

Sayara et al. (2022); No Socio-demographics; KNG*; Home composting intention Self-reported survey and

Palestine environmental concern; incentives; (NS*) descriptive and graphical analyses
barriers; organic farming

Fernando (2021); No Reasons to and against household Home composting (Yes/No) Interviews and qualitative research

Sri Lanka composting.

Kala and Bolia (2021); No Socio-demographics; house type; Food waste sorting (Yes/No), Self-reported survey and binomial

India gardening; collection system satisfaction; Home composting (Yes/No) logistic regression
sorting incentives; and composting
incentives.

Kopaei et al. (2021); Iran TPB + NAM* ATC*; subjective norms; PBC*; personal Home composting intention Face-to-face questionnaire;
norms; ascription of responsibility; (5-point Likert scale) clustering; PLS-SEM; and PLS-
awareness of the consequences; and KNG* MGA

Ladele et al. (2021); No Socio-demographics; House type; ATC*; Food waste sorting program Self-reported survey; univariate

Canada Situational factors, Food waste rate; support (7-point Likert scale) means standard deviation; t-test;
Planning habits; Environmental concern; bivariate correlation; and linear
KNG*, Sorting perception; Household regression
size; and Housing tenure

Niles (2020); U.S. No Socio-demographics; ATC*; Knowledge Food waste management Self-reported survey; Telephone
and perception of Act 148%; and behavior (Yes/No and 5-point survey; Chi-square test; Kruskal
Household characteristics. Likert scale) Wallis test; and Ordered logistic

regression

Pickering et al. (2020); No Socio-demographics; NEP*; climate Organic waste-diversion Self-reported survey; logistic

Canada change uncertainty and skepticism; programs participation regression; and ANCOVA
anthropologic origin; KNG*; benefits; likelihood (5-point Likert scale)
messaging; and framing

(Continued)
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TABLE 1 (Continued)

Paper/Country

Theoretical
framework

Independent variables (1)

Dependent variable

10.3389/fsufs.2024.1435898

Methodology

Malaysia

norms; PBC*; Situational factors; and

composting intention.

Likert Scale)

Christie and Waller (2019); | No Composting experience Awareness of waste, green Focus group; interviews and
Australia thinking, connection, and qualitative analysis
community building
Loan et al. (2019); Vietnam = No Socio-demographics; ATC*; KNG*; Home composting (Yes/No), Self-reported survey; interviews;
gardening; training; food waste reduction level of participation (1,2,3) and logit model
habit; and PEB adoption
Wu et al. (2019); U.S. No Socio-demographics; time perception; Food waste sorting (Yes/No) Self-reported survey and logit
children; disabilities; household size; and model
working hours.
DiGiacomo et al. (2018); No Convenience (bin location) Food waste sorting (Kg) Experimental design and
Canada descriptive and graphical analyses
Linder et al. (2018) No Descriptive norms; messaging Food waste sorting (Kg) Experimental design; descriptive
and graphical analyses; and linear
regression
Nsimbe et al. (2018); No Socio-demographics; KNG*; perceptions; Home composting (Yes/No) Semi-conducted interviews and
Uganda gardening; and waste sorting at home logit model
Lietal (2017); China No Household composting incentives and Food waste sorting Interviews; qualitative research
barriers participation rate (%) and descriptive analysis
Karkanias et al. (2016); No Household composting incentives and Home composting (5-point Longitudinal self-reported survey;
Greece barriers. Likert scale) interviews; and descriptive and
graphical analyses
Waliczek et al. (2016); US No Socio-demographics; composting school KNG*; ATC*; environmental Self-reported survey; ANOVA and
program (Yes/No) concern; locus of control Pearson product-moment
(3/5-point Likert scales) correlation test
Bernstad (2014); Sweden No Convenience: leaflet distribution Food waste qt. (Kg) Experimental design and
descriptive and graphical analyses
Karim Ghani et al. (2013); TPB* Socio-demographics; ATC*; subjective Food waste sorting (5-point Self-reported survey; Cronbach’s

alpha test; T-tests; and multiple

regression

Sussman and Gifford

(2013); Canada

Theory of Normative

Conduct

Messaging: role model person.

Food waste properly sorted

(Yes/No)

Design experiment and interview

and log-linear model

Nomura et al. (2012); UK

No

Social norms and intervention feedback

Program participation rate (%)

Design experiment; regression

analysis

Tanaka et al. (2011); Japan

Two-Phased Decision-

Perceived seriousness; responsibility;

Home composting (Yes/No)

Self-reported survey; factor

(1999); Sweden

and time

Making Model effectiveness; feasibility; cost-benefit; analysis, and covariance analysis
social-norms; and home composting
intention
Edgerton et al. (2009); UK | No Environmental concern, PEB adoption, Home composting (Yes/No) Self-reported survey; logit model
ATC*, KNG*, social diffusion, social
norms, gardening, household constitution,
and age
Tucker and Speirs (2003); No Gardening, ATC¥, social norms, and Home composting (composter,  Self-reported longitudinal survey;
UK KNG* drop-out, does not compost) Chi-squared test on contingency
tables
Tucker et al. (2003); UK No Gardening, ATC*, social norms, KNG*; Home composting (composter, = Self-reported longitudinal survey;
drop-out reasons; adoption reasons drop-out, does not compost) descriptive analysis; and Chi-
squared test on contingency tables
Sterner and Bartelings No Socio-demographics; ATC*; gardening; Home composting (Waste %) Self-reported survey; linear,

exponential, and logit model
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TABLE 1 (Continued)

Theoretical
framework

Paper/Country

Independent variables (1)

10.3389/fsufs.2024.1435898

Dependent variable Methodology

Taylor et al. (1997);

Canada

composting intention.

Mckenzie-mohr (2000); No Social norms and household composting Home composting Case study exposition
Canada barriers
Taylor and Todd (1995); TPB ATC* (personal advantages, social Home composting (7-point Longitudinal self-reported survey

advantages, complexity); subjective norms
(internal and external); PBC* (self efficacy,

resource facilitation conditions); and home

Likert scale) and diaries and CFA (structural

equation model).

(1) Independent variables included in previous literature, regardless of final significance *DPM, Dualistic Passion Model; ATC, attitudes towards composting; PBC, Perceived Behavior
Control; KNG, knowledge; NAM, Norm Activation Model; NEP, New environmental paradigm; NS*, Not specified in the study; Act 148 is Vermont’s food waste law (place where the study

took place).

Functional Value

Conditional Value

Social Value

Consumer Choice Behavior

Emotional Value

FIGURE 1
TCV as suggested by Sheth et al. (1991).

Epistemic Value

further applications of theoretical frameworks on understanding
household-level food waste composting (Sewalk et al,, 2021). When a
framework was used, the majority of articles applied integrated
models based on the Theory of Planned Behavior (TPB) (Ajzen, 1991;
Taylor and Todd, 1995; Taylor et al., 1997; Karim Ghani et al., 2013;
Kopaei et al., 2021; Ladele et al., 2021; Rahman et al., 2022).

The time span between intention and behavior measurements has
been pointed out as a limitation of frameworks like TPB (LaMorte,
2022). While authors such as Taylor and Todd (1995), Taylor et al.
(1997), and Davies et al. (2002) have coped with this limitation by
using data from different points in time, the present research uses data
from a single point in time. In addition to allowing the inclusion of a
wide spectrum of constructs and not depending on intention, the way
the data was collected supports the choice of TCV as the theoretical
framework for this analysis.

3 Materials and methods

3.1 Model hypotheses: TCV

In its simpler form, TCV has five main independent values
(Figure 1), however, scholars often apply the framework using
sub-dimensions within the values, particularly within the functional
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sub-dimensions within the values.

value (Tanrikulu, analysis also incorporated

3.1.1 Functional value

The functional value relates to the perceived utility acquired from
the features and physical performance of a product or service (Kaur
et al., 2020).

Scholars often include sub-dimensions such as price and quality
under this value (Sweeney and Soutar, 2001; Lin and Huang, 2012;
Gongalves et al., 2016; Talwar et al., 2023), but factors such as
efficiency (Peng et al., 2014), perceived convenience (Yang and Lin,
2017), and positive and negative features of the behavior (Sheth et al.,
1991) have also been analyzed (Tanrikulu, 2021).

Given that the analysis focuses on engagement in a behavior, the
authors followed the approach Sheth et al. (1991) used on the choice
of whether or not to smoke and included under the functional value
positive and negative features of household composting. In the
present case, the items measuring positive (POS) and negative
(CONS) attributes were adapted from previous literature on
composting. More precisely, concerning positive attributes of
composting, four items were included covering the perceptions that
household composting can lower environmental impact than the
mainstream disposal option, leave a better environment for future
generations, reduce the amount of waste that is incinerated or ends
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up in the landfills, and the fact that compost can be used on gardening
and agriculture (Fernando, 2021; Kopaei et al., 2021; Kunszabo et al,,
2022; Loan et al., 2019; Mihai et al., 2023; Pai et al., 2019; Sewak
etal., 2021).

Meanwhile, previous studies on household composting have
identified smell, attracts vermin and other animals, lack of space, lack
of organic waste, and necessary effort and time as barriers to
household composting adoption (Tucker and Speirs, 2003; Tucker
etal., 2003; Edgerton et al., 2009; Karkanias et al., 2016; Nsimbe et al.,
2018; Fernando, 20215 Sayara et al., 2022). Seven items were included
regarding the latter barriers to engagement.

The current model also tested the significance of household
composting in terms of perceived convenience and lack of control
(CONV). Convenience/Inconvenience was found to be a significant
factor in backyard composting and food waste segregation (Taylor
et al,, 1997; Tucker and Speirs, 2003; Edgerton et al., 2009; Bernstad,
2014; DiGiacomo et al., 2018; Ladele et al., 2021; Nguyen et al., 2022).
The four measurements used were based on Yang and Lin (2017),
which tested convenience factors within the TCV framework, and
convenience and lack of control items from Bortoleto et al. (2012) and
Kopaei et al. (2021).

Aspects like time, space, and effort have often been associated
with home composting convenience and lack of control perceptions
(Taylor et al., 1997; Tucker and Speirs, 2003; Nguyen et al., 2022), in
addition to the direct effect of positive and negative attributes on
household composting, their indirect effects through convenience
were also hypothesized. When applying TCV to over-the-top media
services, Talwar et al. (2023) incorporated concepts from the
means-end chain framework (Gutman, 1982) and hypothesized
different levels of TCV values. Under this layout, the indirect effect of
functional value (quality) through functional value (price) was tested
(Talwar et al., 2023). Similarly, indirect effects were also hypothesized
in the current model. Nevertheless, contrary to Talwar et al. (2023)
and given the majority of sustainable marketing research assumed the
independence of values (Tanrikulu, 2021), the present analysis kept
such assumption and only considered the indirect paths within a
specific value.

H1: PROS — CONV: perceived positive features impact home
composting perceived convenience.

H2: CONS — CONV: perceived negative features impact home
composting perceived convenience.

H3: PROS — COMP: perceived positive features impact home
composting adoption.

H4: CONS — COMP: perceived negative features impact home
composting engagement.

H5: CONV — COMP: perceived convenience impacts home

composting involvement.

3.1.2 Social value

Social value (SOC) measures the perceived utility acquired from
a product or service’s association with one or more social groups
(Sheth et al., 1991). It is related to aspects such as social approval
and self-image improvement. Taylor and Todd (1995) and Taylor
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et al. (1997) mentioned that once household composting happens
indoors, the effect of social factors such as perceived pressures and
opinions from family, colleagues, or the community (subjective
norms) may be weakened. On the other hand, comparison studies
between Western countries and Japan have emphasized the
importance of community and social cohesion in Japanese culture
(Ando et al., 2007, 2010).

Previous behavioral models on household composting have
mostly measurements of subjective norms, such as “people think
I should compost” (Taylor and Todd, 1995; Taylor et al.,, 1997;
Tucker and Speirs, 2003; Edgerton et al., 2009; Kopaei et al., 2021),
but only Nguyen et al. (2022) have included a construct addressing
self-identity in a model. Under TCV’s social value, both perspectives
can be captured. This analysis included four measurement items
based on Kopaei et al. (2021), Khan and Mohsin (2017), and
Bortoleto et al. (2012). The items are related to one’s self-image as
being eco-friendly, as well as pressures from peers’ suggestions.

Hé6: SOC — COMP: social value is significant to home
composting adoption.

3.1.3 Emotional value

The concept of emotional value (EMT) pertains to the capacity of
an alternative to evoke or sustain emotional or affective states (Sheth
et al, 1991). These emotions can be positive, negative, or a
combination of both (Kushwah et al., 2019). Research has identified a
range of emotions associated with decision-making, including anxiety,
anger, confidence, personal/moral obligations, playfulness, enjoyment,
and satisfaction (Sheth et al., 1991; Lin and Huang, 2012; Khan and
Mohsin, 2017; Yang and Lin, 2017; Teng, 2018).

Previous literature on household composting and food waste
recycling behaviors found variables such as ascription of
responsibility, environmental concern, harmonious and obsessive
passion, and personal norms significant to behavior (Bortoleto et al.,
2012; Kopaei et al., 2021; Ladele et al., 2021; Rahman et al., 2022).
When studying drivers to backyard composting intention, Kopaei
et al. (2021) and Rahman et al. (2022) found that ascription of
responsibility, personal norms, and feelings of excitement were
significant for home composting intention. Additionally, Ladele
et al. (2021) mentioned that environmental concern was a driver of
waste diversion behaviors.

Based on both previous research on household composting and
the application of TCV (Sheth et al., 1991; Bortoleto et al., 2012; Lin
and Huang, 20125 Teng, 2018; Kopaei et al., 2021), this model’s
emotional construct covered environmental concern, satisfaction, and
personal norms with five items.

H7: EMT — COMP: emotional value impacts composting
adoption.

3.1.4 Epistemic values

Epistemic value refers the ability to composting to spark curiosity,
introduce new insights, and/or satisfy the pursuit of knowledge (Sheth
et al, 1991; Kushwah et al., 2019; Tanrikulu, 2021). Measurements
related to this value have comprised items concerning knowledge
acquisition, willingness to learn, curiosity, visibility (advertisement,
example of friends), as well as novelty and current knowledge status
(Sheth et al.,, 1991; Lin and Huang, 2012; Wen and Mohd. Noor, 2015;
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Khan and Mohsin, 2017; Kaur et al,, 2020). The present paper focuses
on the visibility (VIS) and knowledge status (SKNG) sub-dimensions.

Researchers have often pointed out that monetary assistance and
training are good strategies for increasing composting engagement
(Loan et al., 2019; Pai et al., 2019; Wu et al., 2019; Kunszabd et al.,
2022). Nevertheless, despite many Japanese municipalities providing
incentives like financial support (Island Land Co. Ltd., 2023),
household composting is among the least common PEB (Aoki et al.,
2010; Kurisu and Bortoleto, 2011; Lee et al., 2013; Phuphisith et al.,
2020; Morais and Ishida, 2024).

The framing of an initiative and its messaging can influence its
success (Abrahamse, 2020). Based on the latter premise, previous
composting intervention-based studies explored the impact of
messaging based on know-how and descriptive norms (information
about the behavior of others) on engagement (Vckenzie-Mohr, 20005
Nomura et al., 2012; Sussman and Gifford, 2013; Bernstad, 2014;
Geislar, 2017; Linder et al., 2018). Nonetheless, when it comes to
decision models, to the authors” knowledge, besides Pickering et al.
(2020), there is no paper testing descriptive norms and program
awareness within a decision-making model. The visibility construct
of the present model addresses how visible composting programs are
to respondents, considering both perceptions of the behavior of the
community and awareness of ongoing programs. The measurements
used were adapted from Kaur et al. (2020) and Sheth et al. (1991).

Moreover, in PEB research, knowledge has often been considered
an important driver of adoption (Kurisu, 2015). Knowledge about how
to compost is commonly recognized as significant for household
composting adoption (Edgerton et al., 2009; Loan et al., 2019; Nsimbe
et al,, 2018; Pickering et al., 2020). It has even been pointed out as a
possible reason why people prefer backyard composting over food
waste segregation schemes (Ladele et al., 2021). Thus, in addition to
the visibility construct, a variable related to the current home
composting knowledge status was tested in the model. It comprised
two items about home composting’s process and definition based on
Wen and Mohd. Noor (2015) and Loan et al. (2019).

H8: VIS - COMP: Home composting incentives visibility is
significant to household composting involvement.

H9: SKNG — COMP: Knowledge about household composting
impacts home composting adoption.

3.1.5 Conditional value

The conditional value is associated with the utility of a product or
service as the consequence of a set of circumstances or specific
situations the choice maker faces (Sheth et al., 1991; Tanrikulu, 2021).
It comprises aspects like time, place, and context that enhance its
functional or social value (Sheth et al., 1991; Kushwah et al., 2019;
Tanrikulu, 2021). Under the conditional value, two sub-dimensions
were tested.

Unlike other PEB, composting has been identified as a behavior
that can be highly influenced by non-environmental factors (Edgerton
etal, 2009). In particular, when analyzing simultaneously food waste
segregation and household composting, Nguyen et al. (2022) and
Niles (2020) mentioned that the presence of a garden is one of the
factors for individuals to choose household composting over food
waste segregation schemes. Moreover, several scholars have
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highlighted the connection between gardening/farming and the
choice of home composting (Tucker and Speirs, 2003; Tucker et al.,
2003; Edgerton et al., 2009; Nsimbe et al., 2018; Loan et al., 2019;
Kunszabd et al., 2022; Sayara et al., 2022; Morais and Ishida, 2024).
Thus, in the present analysis, one of the sub-dimensions associated
with the conditional value concerns the respondents’ farming/
gardening (GDN) interest.

The second sub-dimension addresses the time and financial
availability (AVB) of the people of the sample. The perception of a lack
of time, regardless of a person’s actual free time or the time required
for the process, has been identified as a constraint to engagement
(Edgerton et al., 2009; Wu et al., 2019). Pickering et al. (2020) also
pointed out acquisition costs as a barrier. Thus, based on the latter
authors, the present analysis tested three items regarding whether the
respondents have the financial and time conditions necessary to
engage in household composting if they wish to do so.

H10: GDN — COMP: gardening/farming interest impacts home
composting engagement.

H11: AVB — COMP: availability impacts home composting
engagement.

3.1.6 Control variables

Gender (GENDER), house type (HOUSE), and household size
(SIZE) were used as control variables. The role of socio-
demographics, such as gender or education, in PEB adoption has
not been consistent in the literature (Kurisu, 2015). This extends to
home composting and segregation schemes’” academia. For instance,
some pointed out the gender, house type, income, household size,
and children to be significant to household composting and green
bin schemes (Edgerton et al., 2009; Pickering et al., 2020; Kala and
Bolia, 2021). On the other hand, Nsimbe et al. (2018), Sterner and
Bartelings (1999), and Loan et al. (2019) found none of the latter
socio-demographics and house characteristics impactful (at a 5%
significance level) on household composting.

Despite previous studies mentioning residential areas (urban,
rural) and age (Edgerton et al., 2009; Wu et al., 2019; Niles, 2020) as
important factors in food waste recycling, these two variables were not
included in this study. The percentage of respondents living in rural
areas was approximately 4% of the total sample, which is lower than
the national percentage in recent years (8%) (World Banlk, 2024).
Thus, the authors considered that including this variable would not
show trustworthy conclusions about its impact on home composting
decisions. Moreover, age was not included as it did not present a linear
relation with the main dependent variable. Considering that having
children directly contributes to a larger household, only the latter
variable was analyzed in the model.

H12: GENDER — COMP: Gender is significant to home
composting engagement.

H13: HOUSE — COMP: The house type (apartment or house)
affects home composting involvement.

H14: SIZE — COMP: The household size is significant to home
composting adoption.
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3.1.7 Household composting engagement

Household composting engagement has been commonly assessed
either by the yes or no categorical items (Edgerton et al., 2009; Tanaka
et al., 2011; Nsimbe et al., 2018; Widyatmika and Bolia, 2023) or
frequency measurement like Likert scales (Taylor et al., 1997; Karim
Ghani et al., 2013; Karkanias et al., 2016), but some studies have used
a three-level categorical variable (yes, dropout, no) instead (Tucker
et al.,, 2003; Tucker and Farrelly, 2016) (Table 1). Moreover, Loan et al.
(2019) analyzed in separate models both backyard composting
adoption (yes, no) and adoption frequency (minimal, moderate,
frequent). Taking advantage of the OrdPLS analytical capabilities, the
current analysis used as measurements of household composting
involvement a categorical question based on Tucker and Speirs (2003)
and Tucker et al. (2003), alongside a food waste composting frequency
scale measured on a 6-point Likert scale.

3.2 Statistical tools: OrdPLS

As the dataset has non-equidistant categorical indicators,
including an item related to the home composting dependent variable,
the model hypotheses were tested using an OrdPLS. OrdPLS is an
extension of PLS-SEM that can cope with categorical data by using the
polychoric correlation matrix (Cantaluppi, 2012; Schuberth et al,
2018; Sarstedt et al., 2022).

PLS-SEM and its extensions are multivariate analysis techniques
that allow the use of abstract concepts (latent variables) as part of
the model and are able to estimate multiple dependence
relationships (Hair et al., 2018). Some of the core features of PLS
are its lack of distributional assumptions and sample size
requirements (Cantaluppi, 2012; Schuberth et al., 2018; Hair and
Alamer, 2022). However, as OrdPLS is based on polychoric
correlation, which assumes normality for the latent variables,
OrdPLS can no longer be considered free of distributional
assumptions (Cantaluppi, 2012; Schuberth et al., 2018). This
appears to be a strong assumption, but the algorithm is prepared to
deal with manifest variables that derive from normality, and it can
counterbalance the bias associated with the PLS techniques
(Cantaluppi, 2012).

Academics also pointed out that PLS techniques are more
adequate when the research has a predictive side, the goal goes beyond
testing established theoretical frameworks, or the analysis comprises
formative variables (Hair and Alamer, 2022). While this analysis is
based on TCV, it presents some modifications to the original
framework presented by Sheth et al. (1991), thus adding an exploratory
side to this research.

SEM modeling consists of the estimation of two models: the outer
(measurement) model and the inner (structural) model. The
measurement model displays the relationships between the constructs
and the indicator variables. They can be either reflective or formative.
A reflective relationship implies the indicators are a “manifestation” of
the latent concept (Wold, 1985). On the other hand, a formative
relation implies the construct is a linear combination of its indicators
(assumed not highly correlated) (Hair and Alamer, 2022). The present
research uses reflective variables.

The authors of the present analysis acknowledge that PLS-SEM is
a composite-based approach, so some scholars recommend the use of
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PLSc (in this case OrdPLSc) when the model has reflective variables
(Dijkstra and Henseler, 2015; Schuberth et al., 2018; Hair and Alamer,
2022; Sarstedt et al., 2022; Henseler and Schuberth, 2023; Ringle et al.,
2023). Nonetheless, due to the ongoing debate among PLS scholars
about the advantages and disadvantages of using such an extension
and the scarce literature available on PLS categorical applications,
OrdPLSc was not used (Schuberth et al., 2018; Hair and Alamer, 2022;
Sarstedt et al., 2022; Henseler and Schuberth, 2023; Ringle et al., 2023).

The inner model displays the relationships (paths) between the
constructs (latent variables). These relationships can be direct or
indirect depending on the existence of a mediating construct. When
testing mediation effects, one can gain a deeper understanding of the
causal mechanism underlying the relationship between two variables
(Henseler, 2021). There may be cases of non-mediation (if the
indirect effect is non-significant), full mediation (if the direct effect
is non-significant), complementary partial (when the indirect and
direct effects point in the same direction), or competitive partial
mediation (when the direct and indirect effects have opposite
directions) (Carrion et al., 2017).

Both outer and inner models should be evaluated to assess the
model quality. First, the outer and then the inner. If the outer model
is not scrutinized, the inner model’s analysis can be compromised.

3.2.1 Evaluation of the reflective measurement
model

Reflective measurement models should be evaluated regarding
constructs’ internal consistency reliability (Cronbach’s a and
Joereskog’s rho, also known as p, as lower and upper boundaries,
respectively, 0.70 < x < 0.95), indicators’ reliability (loadings >0.708),
convergent validity (average variance extracted (AVE) > 0.50), and
discriminant validity (Heterotrait-monotrait ratio of correlations
(HTMT/HTMT2) < 0.85 or < 0.90 for similar concepts) (Sarstedt
et al,, 2022; Ringle et al., 2023).

3.2.2 Evaluation of the structural model

One should check for collinearity issues among the model
constructs (VIF < 3 is uncritical, and 3 < VIF < 5 is usually uncritical)
(Ringle et al., 2023). Following, the significance and relevance of the
structural model relationships (p-values of path coefficients), the
explanatory power, the predictive power, and model fit should
be evaluated. Concerning explanatory power, a R? > 0.75 is often
considered substantial, and a R?> 0.50 moderate (Hair et al., 2021).
However, R2 value depends on context, and its interpretation should
be based on the research domain being examined (Hair and
Alamer, 2022).

When the analysis focuses on prediction and explanation,
researchers should consider the trade-off between these two aspects
(Ringle etal,, 2023). Thus, the present analysis assessed the standardized
root mean square residual (SRMR) to address the explanatory side of
the method (Schuberth et al., 2023) and compared the model prediction
errors (MAE) of the dependent variable to the ones of a naive linear
model benchmark (Shmueli et al., 2019; Hair et al., 2021). At least half
of the errors should be inferior to the benchmark model (Shmueli et al.,
2019), and the SRMR should be no bigger than 0.08 (Cho et al., 2020;
Dash and Paul, 2021). It is important to note that under the presence of
composite variables and categorical items, such cut-off values may not
be accurate (Schuberth, 2022; McNeish, 2023).
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3.3 Data collection

The analysis was based on the same data sample of Morais and
Ishida (2024). Although the latter paper focused on the adoption
patterns of PEB across the purchase, usage, and disposal of food
products, it did not present in-depth information about the household
composting decision-making process. By exploring household
composting choice of behavior, the present research addresses one of
the future research points highlighted by the previous authors. The
data was collected between 2022-09-20 and 2022-09-21 through an
online questionnaire, and the sample included 1,500 Japanese
respondents over 30 years old who accessed the survey via a marketing
research company. Not all 47 Japanese prefectures were represented in
the sample. Instead, the sample included 9 highly populated
prefectures: Aichi, Chiba, Fukuoka, Hyogo, Kanagawa, Kyoto, Osaka,
Saitama, and Tokyo. Tokyo is the most populated area, followed by
Kanagawa, Osaka, and Aichi. With a Japanese adult population of
126.146 million people in 2020, approximately 60% resided in the
selected regions (Morais and Ishida, 2024).

Additionally, these prefectures were selected for their distinct
approaches to waste management. For example, Aichi promoted waste
reduction programs early, and at least two towns in Fukuoka made
zero waste pledges (Kurisu and Bortoleto, 2011; Hirose, 2015; Life
Hugger and Lee, 2023). To have a sample that closely matched the age,
gender, and geographic distribution of the Japanese population, a
quota sampling technique was used.

To better understand the results, three points should be addressed.
First, as many young Japanese aged between 18 and 30 still live with
their parents and the early twenties is a period associated with
academic pursuits (Nishi, 2017; MEXT, 2019), the study focused on
the population over 30 years old. Second, even though there is a
marginal number of elders over 70, the quota of the elderly group, in
proportion to the population composition, was based on the
population between 60 and 69. This was preferred given the low
percentage of elders registered for the Internet surveys. Finally, as the
survey was done in Japanese, only Japanese citizens were included in
the sample.

As mentioned in the above sub-sections, the survey addressed
the conditional, emotional, epistemic, social, and functional values
related to household composting engagement. With the exception of
the questions about garden/farming interests (“I am interested in
farming,” “I am interested in backyard/community gardening,” “I

» «

am interested in the balcony herb garden,” “I have no interest in the
above options”), home composting behavior (no, used to, yes), and
awareness of home composting support programs (“I do not know;”

» <«

“I know they are available, but I do not know the details,” “I know
whether or not they are available”), the majority of the items were
addressed on 6-point Likert scales (e.g., I-never 6-always, 1-strongly
disagree 6-strongly agree). A 6-point Likert scale was preferred over
a 7-point Likert scale since Japanese respondents tend to choose
“neutral” answers (Kurisu, 2015). According to Norman (2010),
Likert scales yield robust results in several parametric applications,
and multiple studies within PEB research have found significant
results under the continuity assumption (Dorce et al, 2021;
Kunszabo et al., 2022; Nguyen et al., 2022; Morais and Ishida, 2024).
The present analysis also assumed Likert scale items to
be continuous.
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4 Results

The data were analyzed using the R (4.2.1) programming language
via Rstudio (5.5.4). Regarding the analytical package, the OrdPLS
results were obtained with the cSEM (0.5.0). The bootstrapping was
set to 5,000 times.

4.1 Descriptive results

The initial sample had 1,500 participants, but two observations
were excluded due to missing data. Among the respondents, 49.7%
were female, and 50.3% were male (Morais and Ishida, 2024). The
sample consisted of Japanese adults over 30 years old, where 22.3% of
them were in the 30-39 age range, 29.5% were between 40 and
49 years old, 26.2% in their 50s, and the remaining 22.0% were over
60 years old (Table 2). Roughly 30% of the participants had at least one
child living with them, and the most prevalent household arrangement
had the respondent cohabiting with another individual, such as a
parent, spouse, or child (Morais and Ishida, 2024).

Regarding education and career, 66% of individuals had a
university degree or its equivalent (e.g., vocational school), 30%
completed high school, and 4% held a junior high school diploma
(Morais and Ishida, 2024). After their education, 41% of the
participants followed the corporate career path, and 20% were
housewives or husbands. The most frequently reported annual
household income range was between 4 and 6 million yen (Morais and
Ishida, 2024). The average household income in Japan was 5.5 million
yen per year in 2021 (MHLW, 2023), thus aligning with the
survey statistics.

Approximately 13% of the respondents reported having previous
household composting experience, but only 6.1% were engaged.
Regarding engagement frequency, the average score was 1.91 (6-
always and 1-never). It is important to note that the frequency item
asked if people used organic waste as a fertilizer, whereas a
composting definition was given to those unfamiliar with the concept
of the involvement categorical item. Therefore, if a person uses
eggshells, seaweed, or coffee grounds directly in the garden as
fertilizer, they may have answered no on the categorical home
composting question but reported recycling organic matter as
fertilizer/stabilizer.

4.2 Assessment of the measurement (outer)
model

The results regarding the outer reflective model are available in
Tables 3, 4 and Appendix 1. All loadings, except for CONV1, were
greater than 0.7. Regardless, the item was kept in the study once
removing it did not significantly increase internal consistency
reliability or convergent validity (Hair et al., 2021). All the AVE values
were superior to 0.50, and Cronbach’s @ and p, bigger than 0.70. The
pe of the home composting and knowledge constructs were bigger
than 0.95, which could imply some redundancy (Ringle et al., 2023).
However, considering that Joereskog’s rho (p.) is seen as an upper
boundary and the Cronbach’s a of these variables were inferior to 0.95,
the authors considered no reliability issues.
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TABLE 2 Sample socio-demographics (adapted from Morais and Ishida, 2024).

10.3389/fsufs.2024.1435898

Variables Categories N

Gender Male 754 50.3%
Female 744 49.7%

Age 30’ 334 22.3%
40’s 442 29.5%
50’ 392 26.2%
>60 330 22.0%

Region Saitama 166 11.1%
Chiba 143
Tokyo 324 21.6%
Kanagawa 213 14.2%
Aichi 167 11.1%
Kyoto 55
Osaka 195 13.0%
Hyogo 122
Fukuoka 113

Educational level Junior high Sch. (or equivalent) 68
High Sch. (or equivalent) 448 29.9%
College 176 11.7%
University degree (undergraduate and postgraduate) 806 53.8%

Marital status Single 572 38.2%
Married 926 61.8%

Household size 1 271 18.1%
2 685 45.7%
3 296 19.8%
4 136
>4 110

Living with children Yes 447 29.8%
No 1,051 70.2%

Yearly income (before taxes) < 2 million yen 160 10.7%
2-4 million yen 295 19.7%
4-6 million yen 355 23.7%
6-8 million yen 260 17.4%
8-10 million yen 180 12.0%
10-12 million yen 94
>12 million yen 154 10.3%

House type Apartment 703 46.9%
House 795 53.1%

Job Corporate worker 610 40.7%
Housewife/husband 296 19.8%
Part-timer 204 13.6%
Unemployed 170 11.3%
Self-employed 81 5.4%
Others* 137 9.1%

1 million yens were approximately 7,000 UDS in September of 2022 (the period when the data was collected).
#“Others” includes jobs such as public officer, lawyer, accountant, teacher, designer, and company director.
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TABLE 3 Reliability measurements.

10.3389/fsufs.2024.1435898

Construct AVE Cronbach'’s o Joereskog'’s rho (p¢)

PROS 0.74 0.88 0.92

CONS 0.73 0.94 0.95

CONV 0.65 0.82 0.82

AVB 0.76 0.84 0.91

VIS 0.76 0.92 0.94

SKNG 0.93 0.92 0.96

EMT 0.59 0.83 0.88

SOC 0.72 0.87 0.91

COMP 0.93 0.93 0.97
TABLE 4 Discriminant validity: HTMT.

Construct PROS CONS VIS SoC AVB EMT SKNG CONV COMP

PROS 1.00

CONS 0.63 1.00

VIS 0.18 0.14* 1.00

SOC 0.41 0.03* 0.71 1.00

AVB 0.46 0.09% 0.48 0.63 1.00

EMT 0.74 0.26 0.40 0.67 0.60 1.00

SKNG 0.39 0.05% 0.45 0.39 0.51 0.49 1.00

CONV 0.24 0.63 0.28 0.05* 0.02* 0.02* 0.16 1.00

COMP 0.35 0.05% 0.64 0.59 0.57 0.52 0.69 0.29 1.00
#HTMT2 was null.

All HTMT values were smaller than the maximum recommended
by academia. Nonetheless, when running the model, a warning appeared
regarding the HTMT/HTMT?2 assumption that all intra-block and inter-
block correlations between indicators must be all-positive or all-negative
(Schuberth, 2022; Ringle et al., 2023). That is an issue already identified
and addressed in academia (Ringle et al., 2023), but despite some
software having updated versions of both HTMT and HTMT2, it is not
yet the case for the cSEM package. According to Ringle et al. (2023),
negative correlation patterns among indicators may often occur when
measuring emotion or personality traits. However, since the HTMT aims
to determine the indicators’ empirical overlap, their signs are not decisive
(Ringle et al,, 2023). HTMT2 also has the tendency to show inadmissible
solutions when the construct correlations are low (Ringle et al., 2023). In
turn, small construct correlations favor the occurrence of negative
indicator correlations (Ringle et al., 2023). The latter also implies that
discriminant validity issues are less likely to emerge (Ringle et al., 2023).
After checking the correlation values of the indicators of the constructs
that triggered the warning (Appendix 2), the authors concluded that the
model did not present discriminant validity issues (no correlation was
bigger than modulus 0.23).

4.3 Assessment of the structural (inner)
model

The variables used in the structural model had VIF values less
than 3 (Table 5). The Rzadj were 0.32 for convenience and 0.68 for
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home composting behavior (Figure 2). One of the household
composting items showed a smaller Mean Absolute Error (MAE) than
the naive linear benchmark model, while the other was larger. Thus,
implying a moderate predictive power (Shmueli et al,, 2019). Note that
one of the limitations of OrdPLS is that the predictive values of the
categorical items are dependent on the calculation method used
(“mean” or “median”) (Cantaluppi, 2012; Schuberth et al., 2018;
Schuberth, 2022). In this analysis, the approach chosen was the
“mean”. Moreover, the naive linear benchmark model considers all the
variables continuous. The SRMR value was 0.077 (<0.08), implying a
good model fit.

Not all the hypotheses were significant (p-value<0.05) to explain/
predict household composting involvement. None of the control
variables were significant for COMP at a 5% p-value. Nevertheless,
assuming a 10% significance level, the house type would be included
in the model, suggesting that living in a house rather than an
apartment positively impacts the home composting decision. Within
the functional values, neither PROS nor CONS had a direct impact,
but both had a significant indirect impact on household composting
through convenience, which was fully mediated by the latter variable
(Tables 6, 7). Social and epistemic values hypotheses were accepted
(Table 6, Figure 2). The model results suggest that the latter values
have a high impact on composting adoption. Among the
sub-dimensions of the conditional value, both gardening and
availability were found to be significant. Emotional value was not
found to be significant in influencing the choice of behavior
(Table 6).
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5 Discussion

By applying the OrdPLS algorithm to test the hypotheses of a
TCV decision model on household composting, this paper presented
a comprehensive analysis and identified the main drivers of this
behavior in Japan. Based on these results, several social, managerial,
and theoretical implications can be drawn from them.

5.1 Social and management implications

Functional aspects were impactful, both directly and indirectly,
on home composting engagement. The negative attributes of

TABLE 5 VIF table.

10.3389/fsufs.2024.1435898

household composting seemed to have a stronger effect on
convenience than the positive attributes. This suggests that finding
ways to alleviate these barriers can increase convenience perceptions,
which will reflect on household composting engagement. For instance,
Kurniawan et al. (2013) mentioned the importance of recommending
the appropriate composting technology based on regional
characteristics.

A relevant finding of this model is the importance of the social
value and composting visibility to home composting in Japan. Aligned
with the idea that the Japanese are more collectively oriented and
sensitive to social norms (Ando et al., 2007, 2010), and contrary to
previous findings about the weak effect of subjective norms (Taylor
and Todd, 1995; Taylor et al., 1997), social value, which comprised
subjective norms and self-image items, had a significant effect on
home composting adoption. These results also support Nguyen et al.'s
(2022) findings about the importance of environmental self-identity

VIF CONV COMPOST to home composting choice of behavior. Thus, marketing relying on
PROS L49 578 one’ self-image as an eco-friendly individual or as one connected with

nature can be an effective strategy to foster this behavior, possibly
CONS 1.49 2.23 . . . . .

leading to positive spillover effects in other behaviors, such as food
CONV - 161 waste prevention or waste recycling (Whitburn et al,, 2020). Behavioral
AVB - 1.73 spillover implies that adopting one behavior may catalyze or reduce
GDN _ 1.87 (in case it has a negative effect) engagement in others (Truelove et al.,
SKNG 79 2014; Abrahamse, 2019; Maki et al., 2019; Nash et al., 2019).

. The significant effect of the home composting visibility construct also
soc - 250 calls for raising awareness of the existing household composting support
EMT - 2.55 programs and the visibility of community efforts to reduce and recycle
SIZE _ 117 waste. In addition to having assistance available, it is important to develop
GENDER ~ 13 effective marketing strategies so people know that such support exists.

One way may pass precisely by using descriptive norms about community
HOUSE - 1.16 s L .
engagement as part of the interventions’ messaging.
Epistemic Values
Functional Values
.{ GENDER
______ 0.20%%% .° -~
QITss = e oSN T HOUSE TYPE
0.a4%s|  Teeo / COMON et
Vs SN 022 S | T 068 T ] HOUSEHOLD
_____________ SIZE
g . . 0. 10*3‘
G| | @ G
*** significant at 1% Emotional Values Social Values Conditional Values
FIGURE 2
TCV model results. PROS, functional advantages; CONS, functional disadvantages; CONV, Convenience; VIS, Behavior Visibility; SKNG, Behavioral
Knowledge; EMT, Emotional Value; SOC, Social Value; GDN, Gardening; AVB, Availability.
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TABLE 6 Path coefficients.

10.3389/fsufs.2024.1435898

Path estimate t-stat p-value Confidence interval (95%)  Hypothesis

H1: PROS — CONV 0.17 4.97 0.00 [0.10;0.23] Accepted***

H2: CONS - CONV —0.65 —23.11 0.00 [-0.71;-0.60] Accepted***

H3: PROS - COMP 0.04 1.03 0.30 [—0.03;0.11] Rejected

H4: CONS — COMP 0.00 0.11 0.91 [-0.07;0.07] Rejected

H5: CONV - COMP 0.14 3.99 0.00 [0.07;0.20] Accepted***

Hé6: SOC —» COMP 0.11 2.90 0.00 [0.03;0.18] Accepted***

H7: EMT — COMP 0.04 0.98 0.33 [-0.03;0.11] Rejected

H8: VIS - COMP 0.20 5.43 0.00 [0.13;0.27] Accepted***

H9: SKNG - COMP 0.36 10.72 0.00 [0.30;0.43] Rejected

H10: GDN — COMP 0.18 5.00 0.00 [0.11;0.25] Accepted***

H11: AVB - COMP 0.10 3.47 0.00 [0.04;0.16] Accepted***

H12: GENDER — COMP —0.05 —-1.62 0.11 [-0.12;0.01] Rejected

H13: HOUSE — COMP 0.06 —1.67 0.09 [-0.01;0.12] Rejected*

H14: SIZE - COMP 0.04 1.26 0.21 [—0.02;0.10] Rejected
*Accepted at p-value<10%; ** accepted at p-value<5%; and *** accepted at p-value<1%.
TABLE 7 Indirect Effects.

Estimate t-stat p-value Confidence Interval (95%) Hypothesis

‘ PROS — CONV — COMP 0.02 2.86 0.00 [0.01;0.04] Accepted***
‘ CONS - CONV — COMP —0.09 —3.86 0.00 [—0.13;-0.05] Accepted***

*Accepted at p-value<10%; ** accepted at p-value<5%; *** accepted at p-value<1%.

Naturally, the messaging should be adapted based on the type of
support available. To the authors’ knowledge, there is no extensive
literature on waste reduction interventions or an overview of the
strategies adopted by local governments in Japan. Such understanding,
along with fostering ‘know-how’ sharing among municipalities, might
be important for the effectiveness of future campaigns. For example,
a food waste segregation scheme in Tsushima (Nagasaki) is being
developed with the support of Osaki (Kagoshima), which is an
internationally recognized successful case of food waste segregation
(Morita, 2017; ISHES News, 2023; Osaki Town SDGs Council, 2024;
Tsuruda, 2024).

Aligned with the idea that monetary support can be used as a
strategy to foster household composting (Niles, 2020; Pickering et al.,
20205 Kunszabo et al,, 2022), it seems that many municipalities in
Japan offer some kind of monetary assistance at the time of bin
purchase (Island Land Co. Ltd., 2023). Based on the results of the
current paper, framing this monetary assistance alongside technology/
process information or building a network around people who were
granted financial support might increase the popularity and long-term
engagement of these schemes. Several researchers have emphasized
the importance of practical training and continuous monitoring
throughout the process (Tucker and Farrelly, 2016; Kawai and Huong,
2017; Jamal et al., 2019; Loan et al., 2019; Pai et al., 2019; Kala and
Bolia, 20215 Sayara et al., 2022). Tucker et al. (2003) mentioned that
unsuccessful compost production was one of the main reasons for
dropout. A high dropout rate was one of the reasons Edogawa (Tokyo)
stopped financing the purchase of composting bins and instead
focused on investing in training and knowledge development
(Edogawa City, 2022).
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However, it is noteworthy that social influence may be stronger
when the programs are relatively new, whereas it may not be the case
once they are well-established programs and strong ideas toward the
behavior have been formed (Pickering et al., 2020). This suggests that
the messaging should be adapted to the intervention stage.

Financial and time availability were found to be significant to
composting behavior, confirming Wu et al.'s (2019) findings on how
the lack of time perception can act against home composting/
segregation adoption. Moreover, in agreement with other previous
scholars, gardening interest was proven to be an important condition
for engaging in home composting (Tucker and Speirs, 2003; Tucker
etal., 2003; Edgerton et al., 2009; Nsimbe et al., 2018; Loan et al., 2019;
Kunszabo et al,, 2022). Using compost in the garden/farm can reduce
costs associated with soil amendments and avoid the usage of chemical
products (Mihai et al., 2023). On the other hand, it poses the question
of how municipalities should boost home composting when there is
no gardening interest.

One solution might be to increase the integration between home
composting projects and urban farms, owned community gardens, or
public parks (Pai et al., 2019). For instance, in Japan, some NPOs and
municipalities allow composters to give back their compost to farmers
or municipal gardens (Kuchiba, 2022; Sapporo City, 2024). Another
possibility may involve implementing a locality/colony-level
decentralized system (Kala and Bolia, 2021) or centralized food waste
collection programs, as seen in cities like Nagai City or Seattle (Kawai,
2019; Pai et al., 2019; Kawai et al., 2020). These types of systems can
also alleviate the convenience constraints associated with home
composting. On the other hand, by scaling up the systems, the role of
the local authorities might become more prominent (Jamal et al,
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2019). It also poses additional challenges such as the quality of the
input and output material, system characteristics, logistics, demand/
usage of the compost, associated costs, and overall long-term
sustainability of the programs (e.g., depopulation of certain regions of
Japan) (Tsurumi et al., 2005; Nigussie et al., 2015; Cerda et al., 2018;
Jamal et al., 2019; Kawai, 2019; Paes et al., 2019; Iacovidou and Zorpas,
2022; Inaba et al., 2022; Rathore et al., 2022; Fang et al., 2023).

5.2 Theoretical implications

The use of TCV to model consumer choices has been increasing
in recent years (Tanrikulu, 2021). Notwithstanding, to the authors’
knowledge, this is the first article to apply it to the choice of home
composting. The results suggest that the TCV can be a resourceful
tool when studying household composting, widening the scope of
behaviors modeled by this theory. The present research also
extended previous uses of the theory by including sub-dimensions
within the values and assuming they can be related. While relations
between sub-dimensions of the same value were hypothesized, no
relation between values was assumed in this study. Value
independence is a primary assumption of TCV, which has been
upheld in the majority of studies on sustainable marketing
(Tanrikulu, 2021). Nevertheless, some scholars have criticized this
assumption, and studies using certain values as moderators or
mediators can be found in academic literature (Khan and Mohsin,
2017; Tanrikulu, 2021; Talwar et al., 2023).

By using TCV, the authors were able to test, under the same
model, multiple social components such as subjective norms,
descriptive norms, and one€’s self-image. Thus, it provides a robust
picture of the importance of social values in home composting
engagement in Japan. To the authors’ knowledge, this is the first study
on household composting to include items on all these factors in a
single model. The findings of the current model suggest that including
measurements regarding one’s self-image and descriptive norms can
increase the explanatory power of a home composting model.

This analysis found meaningful results that align with previous
work in the home composting field using OrdPLS. Given the
advantages of using PLS instead of CB-SEM (Hair and Alamer, 2022;
Ringle et al., 2023), the authors would expect an increase in the
adoption of this technique. OrdPLS was first proposed by Cantaluppi
(2012) and Cantaluppi and Boari (2016), but despite its ability to
handle categorical data, its use in the social sciences remains scarce.
Its low adoption rate may derive from some of the difficulties
encountered on the present model, namely: (1) To the authors’
knowledge, OrdPLS is only available in the cSEM R package, which
does not have an HTMT index that can deal with different signs in the
inter/intra-block correlation of the constructs (Ringle et al., 2023); (2)
There is more literature available for its covariance-based counterpart,
facilitating results assessment and methodology understanding; (3)
There are still some limitations in its predictive modes (Schuberth
et al,, 2018); (4) The inclusion of categorical variables resulted in a
considerable increase in the running time of the model when using
cSEM. For a 5,000 times bootstrapping, the model running time was
approximately 1 h and 23 min (on a computer with an Intel (R) Core
(TM) i7-7600U CPU @ 2.80GHz 2.90 GHz processor and a 12GB
RAM). The present analysis assumed the 6-point Likert scales were
continuous and only modeled items with few and non-equidistant
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options as categorical. If the whole model were to be considered
categorical, a longer running time would be expected.

5.3 Limitations and future research

Firstly, the results of this model confirm the idea that home
composting can be highly influenced by non-environmental factors
(Edgerton etal., 2009). Not all the values included in the research were
significant at a 5% significance level. Previous authors stated that,
depending on the analysis, some values may not be relevant to the
choices of consumers (Sheth et al., 1991). That appears to be the case
with the emotional value of household composting. Although
previous research on this behavior found personal norms, harmonious
passion, and obsessive passion to be significant (Kopaei et al., 2021;
Rahman et al., 2022), this was not the case in the current analysis. A
possible cause for this difference is that the latter studies addressed
household composting intention rather than behavior adoption. As
mentioned earlier, based on the intention-behavior gap identified by
previous authors (Davies et al., 2002; Tanaka et al., 2011; Bortoleto
et al., 2012; Morais and Ishida, 2024) and the fact that the data was
collected at a single point in time, intention was not included in the
model. However, analyzing such variables in a longitudinal study/
intervention may show interesting findings.

Secondly, this analysis relied on self-reported qualitative data
from 9 of the 47 prefectures and only considered respondents over
30 years old. While the included prefectures are among the most
populated in Japan, the sample had a lower percentage of people from
rural regions compared to the national average. Previous scholars
noted differences between urban and rural areas in food waste
generation, composting incentives, and adoption rates (Niles, 2020;
Inaba et al., 2022; Nakamura et al., 2022). Therefore, further analysis
of these nuances is needed.

Moreover, only the socio-demographics direct effect was studied,
and age was not included in the model. According to Kala and Bolia
(2021) and Widyatmika and Bolia (2023), different countries and
social groups might prioritize incentives of distinct natures. Testing
socio-demographics as a multigroup factor or a moderator may
be helpful for future targeting of household composting campaigns.

While engagement rates can vary depending on the promotional
approach (Hotta and Aoki-Suzuki, 2014; Abrahamse, 2019, 2020), it
is important to understand how to sustain that engagement (Steg and
Vlek, 2009). Only a small number of studies have examined home
composting drop-out reasons and how people’s engagement changes
over time (Tucker and Speirs, 2003; Tucker et al., 2003; Karkanias
etal., 2016).

Finally, adding quantitative data and gaining a deeper
understanding of ongoing Japanese programs is crucial for the
development of sustainable whether

composting  systems,

decentralized or central.

6 Conclusion and future research

The model results suggest that home composting in Japan is closely
linked to social approval, behavior visibility, knowledge about the process,
interest in gardening/farming, convenience, and a person's availability to
participate. The positive and negative functional aspects of household
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composting significantly influence the perception of an individual
regarding the convenience of the composting activity. Consequently, these
aspects indirectly affect the decision to engage in composting. Promoting
community projects alongside continuous training and support are
crucial elements of successful composting programs. Moreover,
enhancing the convenience of composting and promoting circular
systems—by better integrating home composting with urban farms,
community gardens, or public parks—could boost adoption rates, even
among those who are not traditionally interested in gardening.

This study expanded the scope of analysis of the TCV and
successfully identified key drivers of home composting in Japan using
a categorical PLS-SEM approach. However, further exploration of
food waste disposal alternatives remains an increasingly important
area that scholars and entrepreneurs should address in the future.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors without undue reservation.

Ethics statement

Written informed consent was obtained from the individual(s) to
publish any potentially identifiable images or data in this article.

Author contributions

AM: Conceptualization, Data curation, Investigation,
Methodology, Software, Writing - original draft. AL
References

Abdelradi, F. (2018). Food waste behaviour at the household level: A conceptual
framework. Waste Manag. 71, 485-493. doi: 10.1016/j.wasman.2017.10.001

Abrahamse, W. (2019). How can people save the planet? Nat. Sustain. 2:264. doi:
10.1038/5s41893-019-0273-7

Abrahamse, W. (2020). How to effectively encourage sustainable food choices:
a mini-review of available evidence. Front. Psychol. 11:589674. doi: 10.3389/fpsyg.2020.
589674

Ajzen, I. (1991). The theory of planned behavior. Organ. Behav. Hum. Decis. Process.
50, 179-211. doi: 10.1016/0749-5978(91)90020-T

Allison, A. L., Lorencatto, E, Michie, S., and Miodownik, M. (2022). Barriers and
enablers to food waste recycling: A mixed methods study amongst UK citizens. Int. J.
Environ. Res. Public Health 19:2729. doi: 10.3390/ijerph19052729

Ando, K., Ohnuma, S., Blébaum, A., Matthies, E., and Sugiura, J. (2010). Determinants
of individual and collective pro-environmental behaviors: comparing Germany and
Japan. J. Environ. Inf. Sci. 38, 21-32. Available at: http://hdl.handle.net/2115/44021
(accessed February 8, 2024).

Ando, K., Ohnuma, S., and Chang, E. C. (2007). Comparing normative influences as
determinants of environmentally conscious behaviours between the USA and Japan.
Asian J. Soc. Psychol. 10, 171-178. doi: 10.1111/j.1467-839X.2007.00223.x

Aoki, E., Kurisu, K., Nakatani, J., and Hanaki, K. (2010). Current state and
interregional comparison of citizen’s environmental behavior by 47 prefectures. Environ.
Syst. Res. Japan Soc. Civil Eng. 38, 17-28.

Aoyagi-Usui, M., Vinken, H., and Kuribayashi, A. (2003). Pro-environmental attitudes
and behaviors: an international comparison. Hum. Ecol. Rev. 10, 23-31. Available at:
https://www.jstor.org/stable/24707084

Attiq, S., Danish Habib, M., Kaur, P, Junaid Shahid Hasni, M., and Dhir, A. (2021).
Drivers of food waste reduction behaviour in the household context. Food Qual. Prefer.
94:104300. doi: 10.1016/j.foodqual.2021.104300

Frontiers in Sustainable Food Systems

10.3389/fsufs.2024.1435898

Conceptualization, Data curation, Methodology, Supervision,
Validation, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by
the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fsufs.2024.1435898/
full#supplementary-material

Bamberg, S., and Moser, G. (2007). Twenty years after Hines, Hungerford, and
Tomera: A new meta-analysis of psycho-social determinants of pro-environmental
behaviour. . Environ. Psychol. 27, 14-25. doi: 10.1016/j.jenvp.2006.12.002

Barr, S. (2003). Strategies for sustainability: citizens and responsible environmental
behaviour. Area 35, 227-240. doi: 10.1111/1475-4762.00172

Bernstad, A. (2014). Household food waste separation behavior and the importance
of convenience. Waste Manag. 34,1317-1323. doi: 10.1016/j.wasman.2014.03.013

Bhatia, L., Jha, H., Sarkar, T., and Sarangi, P. K. (2023). Food waste utilization for
reducing carbon footprints towards sustainable and cleaner environment: a review. Int.
J. Environ. Res. Public Health 20:2318. doi: 10.3390/ijerph20032318

Boldero, J. (1995). The prediction of household recycling of newspapers: the role of
attitudes, intentions, and situational factors. J. Appl. Soc. Psychol. 25, 440-462. doi:
10.1111/j.1559-1816.1995.tb01598.x

Bortoleto, A. P, Kurisu, K. H., and Hanaki, K. (2012). Model development for
household waste prevention behaviour. Waste Manag. 32, 2195-2207. doi: 10.1016/j.
wasman.2012.05.037

Bruni, C., Akyol, C., Cipolletta, G., Eusebi, A. L., Caniani, D., Masi, S., et al. (2020).
Decentralized community composting: past, present and future aspects of Italy. Sustain.
For. 12:3319. doi: 10.3390/SU12083319

Cantaluppi, G. (2012). A Partial Least Squares Algorithm Handling Ordinal Variables
also in Presence of a Small Number of Categories. Available at: http://arxiv.org/
abs/1212.5049

Cantaluppi, G., and Boari, G. (2016). A partial least squares algorithm handling
ordinal variables, in The multiple facets of partial least squares and related methods: PLS,
Paris, France, 2014, vol. 8, pp. 295-306.

Carrién, G. C, Nitzl, C., and Roldén, J. L. (2017). “Mediation analyses in partial
least squares structural equation modeling: guidelines and empirical examples” in
Partial least squares path modeling: Basic concepts, methodological issues and

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1435898
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1435898/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1435898/full#supplementary-material
https://doi.org/10.1016/j.wasman.2017.10.001
https://doi.org/10.1038/s41893-019-0273-7
https://doi.org/10.3389/fpsyg.2020.589674
https://doi.org/10.3389/fpsyg.2020.589674
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.3390/ijerph19052729
http://hdl.handle.net/2115/44021
https://doi.org/10.1111/j.1467-839X.2007.00223.x
https://www.jstor.org/stable/24707084
https://doi.org/10.1016/j.foodqual.2021.104300
https://doi.org/10.1016/j.jenvp.2006.12.002
https://doi.org/10.1111/1475-4762.00172
https://doi.org/10.1016/j.wasman.2014.03.013
https://doi.org/10.3390/ijerph20032318
https://doi.org/10.1111/j.1559-1816.1995.tb01598.x
https://doi.org/10.1016/j.wasman.2012.05.037
https://doi.org/10.1016/j.wasman.2012.05.037
https://doi.org/10.3390/SU12083319
http://arxiv.org/abs/1212.5049
http://arxiv.org/abs/1212.5049

Morais and Ishida

applications. eds. H. Latan and R. Noonan (Cham: Springer International Publishing),
173-195.

Casais, B., and Faria, ]. (2022). The intention-behavior gap in ethical consumption:
mediators, moderators and consumer profiles based on ethical priorities. J. Macromark.
42,100-113. doi: 10.1177/02761467211054836

Cerda, A., Artola, A., Font, X., Barrena, R., Gea, T.,, and Sanchez, A. (2018).
Composting of food wastes: status and challenges. Bioresour. Technol. 248, 57-67. doi:
10.1016/j.biortech.2017.06.133

Cho, G., Hwang, H,, Sarstedt, M., and Ringle, C. M. (2020). Cutoff criteria for overall
model fit indexes in generalized structured component analysis. . Mark. Anal. 8,
189-202. doi: 10.1057/s41270-020-00089-1

Christie, B., and Waller, V. (2019). Community learnings through residential
composting in apartment buildings. J. Environ. Educ. 50, 97-112. doi:
10.1080/00958964.2018.1509289

Dash, G., and Paul, J. (2021). CB-SEM vs PLS-SEM methods for research in social
sciences and technology forecasting. Technol. Forecast. Soc. Change 173:121092. doi:
10.1016/j.techfore.2021.121092

Davies, J., Foxall, G. R., and Pallister, J. (2002). Beyond the intention-behaviour
mythology: an integrated model of recycling. Mark. Theory 2, 29-113. doi:
10.1177/1470593102002001645

Dhull, S. B., Rose, P. K., Rani, J., Goksen, G., and Bains, A. (2024). Food waste to
hydrochar: A potential approach towards the sustainable development goals, carbon
neutrality, and circular economy. Chem. Eng. J. 490:151609. doi: 10.1016/j.
€ej.2024.151609

Diaz-Ruiz, R., Costa-Font, M., and Gil, J. M. (2018). Moving ahead from food-related
behaviours: an alternative approach to understand household food waste generation. J.
Clean. Prod. 172, 1140-1151. doi: 10.1016/j.jclepro.2017.10.148

DiGiacomo, A., Wu, D. W. L,, Lenkic, P, Fraser, B., Zhao, J., and Kingstone, A.
(2018). Convenience improves composting and recycling rates in high-density
residential ~ buildings. J.  Environ. Plan. Manag. 61, 309-331. doi:
10.1080/09640568.2017.1305332

Dijkstra, T. K., and Henseler, J. (2015). Consistent partial least squares PATH
modeling 1. MIS Q. 39, 297-316. doi: 10.25300/MISQ/2015/39.2.02

Dorce, L. C,, da Silva, M. C., Mauad, J. R. C., de Faria Domingues, C. H., and
Borges, J. A. R. (2021). Extending the theory of planned behavior to understand
consumer purchase behavior for organic vegetables in Brazil: the role of perceived health
benefits, perceived sustainability benefits and perceived price. Food Qual. Prefer.
91:104191. doi: 10.1016/j.foodqual.2021.104191

Edgerton, E., McKechnie, J., and Dunleavy, K. (2009). Behavioral determinants of
household participation in a home composting scheme. Environ. Behav. 41, 151-169.
doi: 10.1177/0013916507311900

Edogawa City (2022). Is there a subsidy program for purchasing a food waste disposal
machine? Available at: https://translation2.j-server.com/LUCAIEDOGA/ns/tl.cgi/
https://www.city.edogawa.tokyo.jp/e025/qa/kurashi/gomi/namagomi.html?SLANG=ja
&TLANG=en&XMODE=0&X]JSID=0 (accessed May 8, 2024).

Fang, X., Gao, B., Zhong, D., Wang, L., Borrion, A., Huang, W,, et al. (2023). Closing
the food waste loop: analysis of the agronomic performance and potential of food waste
disposal products. J. Clean. Prod. 382:135174. doi: 10.1016/j.jclepro.2022.135174

Fernando, R. L. S. (2021). People’s participation in home composting: an exploratory
study based on Moratuwa and Kaduwela municipalities in the Western
Province of Sri Lanka. Manag. Environ. Qual. 32, 344-358. doi: 10.1108/MEQ-03-
2020-0051

Fujii, H., and Kondo, Y. (2018). Decomposition analysis of food waste management
with explicit consideration of priority of alternative management options and its
application to the Japanese food industry from 2008 to 2015. J. Clean. Prod. 188,
568-574. doi: 10.1016/j.jclepro.2018.03.241

Fukuoka City (2024). Vegetable gardening course using food waste compost (in
Japanese). Available at: https://www.city.fukuoka.lg.jp/kankyo/jigyokeigomi/opinion/
saienkouza_1.html (accessed May 8, 2024).

Geislar, S. (2017). The new norms of food waste at the curb: evidence-based policy
tools to address benefits and barriers. Waste Manag. 68, 571-580. doi: 10.1016/j.
wasman.2017.07.010

Go Green Kobe (2023). Kobe Kiero (in Japanese). Kobe City. Available at: https://
gogreenkobe.jp/kobe-kiero/ (accessed January 31, 2024).

Gongalves, H. M., Lourengo, T. F, and Silva, G. M. (2016). Green buying behavior and
the theory of consumption values: A fuzzy-set approach. J. Bus. Res. 69, 1484-1491. doi:
10.1016/j.jbusres.2015.10.129

Gutman, J. (1982). A means-end chain model based on consumer categorization
processes. J. Mark. 46, 60-72. doi: 10.1177/002224298204600207

Hair, J., and Alamer, A. (2022). Partial least squares structural equation modeling
(PLS-SEM) in second language and education research: guidelines using an applied
example. Res. Methods Appl. Ling. 1:100027. doi: 10.1016/j.rmal.2022.100027

Hair, J. E, Black, W. C., Babin, B. J., and Anderson, R. E. (2018). Multivariate data
analysis. 8th Edn. Hampshire, United Kingdom: Cengage Learning EMEA.

Frontiers in Sustainable Food Systems

17

10.3389/fsufs.2024.1435898

Hair, J. E Jr,, Hult, G. T. M., Ringle, C. M., Sarstedt, M., Danks, N. P, and Ray, S.
(2021). Partial least squares structural equation modeling (PLS-SEM) using R: A
workbook. Cham, Switzerland: Springer Nature.

Hassan, L. M., Shiu, E., and Shaw, D. (2016). Who says there is an intention-behaviour
gap? Assessing the empirical evidence of an intention-behaviour gap in ethical
consumption. J. Bus. Ethics 136, 219-236. doi: 10.1007/s10551-014-2440-0

Henseler, J. (2021). Composite-based structural equation modeling methodology in
the social sciences. New York: The Guilford Press.

Henseler, J., and Schuberth, E. (2023). Partial least squares as a tool for scientific
inquiry: comments on Cadogan and Lee. Eur. J. Mark. 57, 1737-1757. doi: 10.1108/
EJM-06-2021-0416

Hirose, Y. (2015). Two-phase decision-making model of Environmental conscious
behavior and its application for the waste reduction behavior. Safety Sci. Rev. 5, 81-91.
Available at: https://cir.nii.ac.jp/crid/1050001339066840704

Hotta, Y., and Aoki-Suzuki, C. (2014). Waste reduction and recycling initiatives in
Japanese cities: lessons from Yokohama and Kamakura. Waste Manag. Res. 32, 857-866.
doi: 10.1177/0734242X14539721

Tacovidou, E., and Zorpas, A. A. (2022). Exploratory research on the adoption of
composting for the management of biowaste in the Mediterranean island of Cyprus.
Cleaner Circ. Bioecon. 1:100007. doi: 10.1016/j.clcb.2022.100007

Inaba, R., Tasaki, T., Kawai, K., Nakanishi, S., Yokoo, Y., and Takagi, S. (2022).
National and subnational outcomes of waste management policies for 1718
municipalities in Japan: development of a bottom-up waste flow model and its
application to a declining population through 2030. J. Mater Cycles Waste Manag. 24,
155-165. doi: 10.1007/s10163-021-01303-7

ISHES News (2023). “Circular Village,” Osaki Town: The Efforts of Japan’s Top-Ranked
Recycling Municipality. Institute for Studies in Happiness, Economy and Society. Available
at: https://www.ishes.org/en/happy_news/2023/hpy_id003160.html (accessed May
12, 2024).

Island Land Co. Ltd. (2023). Local subsidies to purchase household electric garbage
disposals (In Japanese). Available at: https://www.parisparis.jp/assistance/ (accessed
April 22, 2023).

Izumi, B. T., Akamatsu, R., Byker Shanks, C., and Fujisaki, K. (2020). An ethnographic
study exploring factors that minimize lunch waste in Tokyo elementary schools. Public
Health Nutr. 23, 1142-1151. doi: 10.1017/S136898001900380X

Jamal, M., Szefler, A., Kelly, C., and Bond, N. (2019). Commercial and household food
waste separation behaviour and the role of local authority: a case study. Int. J. Recycl.
Org. Waste Agric. 8, 281-290. doi: 10.1007/540093-019-00300-z

Joshi, P, and Visvanathan, C. (2019). Sustainable management practices of food waste
in Asia: technological and policy drivers. J. Environ. Manag. 247, 538-550. doi: 10.1016/j.
jenvman.2019.06.079

Kala, K., and Bolia, N. B. (2021). Analysis of citizen’s perception towards segregation
and composting. Environ. Dev. Sustain. 23, 10763-10786. doi: 10.1007/
s10668-020-01084-3

Karim Ghani, W. A. W. A, Rusli, I. E, Biak, D. R. A., and Idris, A. (2013). An
application of the theory of planned behaviour to study the influencing factors of
participation in source separation of food waste. Waste Manag. 33, 1276-1281. doi:
10.1016/j.wasman.2012.09.019

Karkanias, C., Perkoulidis, G., and Moussiopoulos, N. (2016). Sustainable
Management of Household Biodegradable Waste: lessons from home composting
Programmes. Waste Biomass Valori. 7, 659-665. doi: 10.1007/s12649-016-9517-1

Kaur, P, Dhir, A., Talwar, S., and Ghuman, K. (2020). The value proposition of food
delivery apps from the perspective of theory of consumption value. Int. J. Contemp. Hosp.
Manag. 33, 1129-1159. doi: 10.1108/IJCHM-05-2020-0477

Kawai, K. (2019). Changes in the amount of food waste collected separately over a
period of 20 years in Nagai City and the impact of demographic trends (in Japanese), in
30th annual conference of Japan Society of Material Cycles and Waste Management.

Kawai, K., Chen, L., and Gamarelalage, P. J. D. (2020). CCET guideline series on
intermediate municipal solid waste treatment technologies: Composting. United Nations
Environment Programme.

Kawai, K., and Huong, L. T. M. (2017). Key parameters for behaviour related to source
separation of household organic waste: A case study in Hanoi, Vietnam. Waste Manage.
Res. 35, 246-252. doi: 10.1177/0734242X16683441

Kawasaki, Y., Akamatsu, R., and Warschburger, P. (2022). The relationship between
traditional and common Japanese childhood education and adulthood towards avoiding
food waste behaviors. Waste Manag. 145, 1-9. doi: 10.1016/j.wasman.2022.04.020

Khan, S. N., and Mohsin, M. (2017). The power of emotional value: exploring the
effects of values on green product consumer choice behavior. J. Clean. Prod. 150, 65-74.
doi: 10.1016/j.jclepro.2017.02.187

Kollmuss, A., and Agyeman, J. (2002). Mind the gap: why do people act
environmentally and what are the barriers to pro-environmental behavior? Environ.
Educ. Res. 8,239-260. doi: 10.1080/13504620220145401

Kopaei, H. R., Nooripoor, M., Karami, A., Petrescu-Mag, R. M., and Petrescu, D. C.
(2021). Drivers of residents’ home composting intention: integrating the theory of

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1435898
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://doi.org/10.1177/02761467211054836
https://doi.org/10.1016/j.biortech.2017.06.133
https://doi.org/10.1057/s41270-020-00089-1
https://doi.org/10.1080/00958964.2018.1509289
https://doi.org/10.1016/j.techfore.2021.121092
https://doi.org/10.1177/1470593102002001645
https://doi.org/10.1016/j.cej.2024.151609
https://doi.org/10.1016/j.cej.2024.151609
https://doi.org/10.1016/j.jclepro.2017.10.148
https://doi.org/10.1080/09640568.2017.1305332
https://doi.org/10.25300/MISQ/2015/39.2.02
https://doi.org/10.1016/j.foodqual.2021.104191
https://doi.org/10.1177/0013916507311900
https://translation2.j-server.com/LUCAIEDOGA/ns/tl.cgi/https://www.city.edogawa.tokyo.jp/e025/qa/kurashi/gomi/namagomi.html?SLANG=ja&TLANG=en&XMODE=0&XJSID=0
https://translation2.j-server.com/LUCAIEDOGA/ns/tl.cgi/https://www.city.edogawa.tokyo.jp/e025/qa/kurashi/gomi/namagomi.html?SLANG=ja&TLANG=en&XMODE=0&XJSID=0
https://translation2.j-server.com/LUCAIEDOGA/ns/tl.cgi/https://www.city.edogawa.tokyo.jp/e025/qa/kurashi/gomi/namagomi.html?SLANG=ja&TLANG=en&XMODE=0&XJSID=0
https://doi.org/10.1016/j.jclepro.2022.135174
https://doi.org/10.1108/MEQ-03-2020-0051
https://doi.org/10.1108/MEQ-03-2020-0051
https://doi.org/10.1016/j.jclepro.2018.03.241
https://www.city.fukuoka.lg.jp/kankyo/jigyokeigomi/opinion/saienkouza_1.html
https://www.city.fukuoka.lg.jp/kankyo/jigyokeigomi/opinion/saienkouza_1.html
https://doi.org/10.1016/j.wasman.2017.07.010
https://doi.org/10.1016/j.wasman.2017.07.010
https://gogreenkobe.jp/kobe-kiero/
https://gogreenkobe.jp/kobe-kiero/
https://doi.org/10.1016/j.jbusres.2015.10.129
https://doi.org/10.1177/002224298204600207
https://doi.org/10.1016/j.rmal.2022.100027
https://doi.org/10.1007/s10551-014-2440-0
https://doi.org/10.1108/EJM-06-2021-0416
https://doi.org/10.1108/EJM-06-2021-0416
https://cir.nii.ac.jp/crid/1050001339066840704
https://doi.org/10.1177/0734242X14539721
https://doi.org/10.1016/j.clcb.2022.100007
https://doi.org/10.1007/s10163-021-01303-7
https://www.ishes.org/en/happy_news/2023/hpy_id003160.html
https://www.parisparis.jp/assistance/
https://doi.org/10.1017/S136898001900380X
https://doi.org/10.1007/s40093-019-00300-z
https://doi.org/10.1016/j.jenvman.2019.06.079
https://doi.org/10.1016/j.jenvman.2019.06.079
https://doi.org/10.1007/s10668-020-01084-3
https://doi.org/10.1007/s10668-020-01084-3
https://doi.org/10.1016/j.wasman.2012.09.019
https://doi.org/10.1007/s12649-016-9517-1
https://doi.org/10.1108/IJCHM-05-2020-0477
https://doi.org/10.1177/0734242X16683441
https://doi.org/10.1016/j.wasman.2022.04.020
https://doi.org/10.1016/j.jclepro.2017.02.187
https://doi.org/10.1080/13504620220145401

Morais and Ishida

planned behavior, the norm activation model, and the moderating role of composting
knowledge. Sustain. For. 13:6826. doi: 10.3390/su13126826

Kuchiba, A. (2022). Eco-wa-ring Kawasaki. Dentsu. Available at: https://www.dentsu.
co.jp/en/showcase/eco_wa_ring kawasaki.html (accessed May 12, 2024).

Kunszabd, A., Szakos, D., Dorko, A., Farkas, C., and Kasza, G. (2022). Household food
waste composting habits and behaviours in Hungary: A segmentation study. Sustain.
Chem. Pharm. 30:100839. doi: 10.1016/j.scp.2022.100839

Kurisu, K. (2015). Pro-environmental behaviors. Japan: Springer.

Kurisu, K., and Bortoleto, A. P. (2011). Comparison of waste prevention behaviors
among three Japanese megacity regions in the context of local measures and socio-
demographics. Waste Manag. 31, 1441-1449. doi: 10.1016/j.wasman.2011.03.008

Kurniawan, T. A., Puppim De Oliveira, J., Premakumara, D. G. J., and Nagaishi, M.
(2013). City-to-city level cooperation for generating urban co-benefits: the case of
technological cooperation in the waste sector between Surabaya (Indonesia) and
Kitakyushu (Japan). J. Clean. Prod. 58, 43-50. doi: 10.1016/j.jclepro.2013.08.002

Kushwabh, S., Dhir, A., and Sagar, M. (2019). Ethical consumption intentions and
choice behavior towards organic food. Moderation role of buying and environmental
concerns. J. Clean. Prod. 236:117519. doi: 10.1016/j.jclepro.2019.06.350

Ladele, O., Baxter, J., van der Werf, P, and Gilliland, J. A. (2021). Familiarity breeds
acceptance: predictors of residents’ support for curbside food waste collection in a city
with green bin and a city without. Waste Manag. 131, 258-267. doi: 10.1016/j.
wasman.2021.06.010

LaMorte, W. W. (2022). The theory of planned behavior. Boston University School of
Public Health. Available at: https://sphweb.bumc.bu.edu/otlt/mph-modules/sb/
behavioralchangetheories/BehavioralChangeTheories3.html (accessed October 4, 2023).

Lee, H., Kurisu, K., and Hanaki, K. (2013). Influential factors on pro-environmental
behaviors—A case study in Tokyo and Seoul. Low Carbon Econ. 4, 104-116. doi:
10.4236/1ce.2013.43011

Leeabai, N., Areeprasert, C., Siripaiboon, C., Khaobang, C., Congsomyjit, D., and
Takahashi, F. (2022). The effects of compost bin design on design preference, waste
collection performance, and waste segregation behaviors for public participation. Waste
Manag. 143, 35-45. doi: 10.1016/j.wasman.2022.02.018

Li, C.J., Huang, Y. Y., and Harder, M. K. (2017). Incentives for food waste diversion:
exploration of a long term successful Chinese city residential scheme. J. Clean. Prod. 156,
491-499. doi: 10.1016/j.jclepro.2017.03.198

Life HuggerLee, C. (2023). Zero waste declaration cities in Japan. Zenbird. Available
at: https://zenbird.media/zero-waste-declaration-cities-in-japan/ (accessed September
27,2023).

Lin, P. C,, and Huang, Y. H. (2012). The influence factors on choice behavior regarding
green products based on the theory of consumption values. J. Clean. Prod. 22, 11-18.
doi: 10.1016/j.jclepro.2011.10.002

Linder, N., Lindahl, T., and Borgstrom, S. (2018). Using behavioural insights to
promote food waste recycling in urban households-evidence from a longitudinal field
experiment. Front. Psychol. 9:352. doi: 10.3389/fpsyg.2018.00352

Liu, C., Hotta, Y., Santo, A., Hengesbaugh, M., Watabe, A., Totoki, Y, et al. (2016).
Food waste in Japan: trends, current practices and key challenges. J. Clean. Prod. 133,
557-564. doi: 10.1016/j.jclepro.2016.06.026

Loan, L. T. T, Takahashi, Y., Nomura, H., and Yabe, M. (2019). Modeling home
composting behavior toward sustainable municipal organic waste management at the
source in developing countries. Resour. Conserv. Recycl. 140, 65-71. doi: 10.1016/j.
resconrec.2018.08.016

Ma, B, Li, X,, Jiang, Z., and Jiang, J. (2019). Recycle more, waste more? When
recycling efforts increase resource consumption. J. Clean. Prod. 206, 870-877. doi:
10.1016/j.jclepro.2018.09.063

MAFF (2019). Reducing food loss and waste in Japan [ MOTTAINAL] . Ministry of
Agriculture, Forestry and Fisheries. Available at: https://www.maff.go.jp/e/policies/env/
attach/pdf/frecycle-5.pdf (accessed November 20, 2023).

MAFF (2023). Food loss in Japan 2021. Ministry of Agriculture, Forestry and Fisheries.
Available at: https://www.maff.go.jp/j/press/shokuhin/recycle/230609.html (accessed
August 17, 2023).

Maki, A., Carrico, A. R., Raimi, K. T,, Truelove, H. B., Araujo, B., and Yeung, K. L.
(2019). Meta-analysis of pro-environmental behaviour spillover. Nat. Sustain. 2,
307-315. doi: 10.1038/s41893-019-0263-9

Mckenzie-Mohr, D. (2000). Promoting sustainable behavior: an introduction to
community-based social marketing. J. Soc. Issues 56, 543-554. doi: 10.1111/0022-
4537.00183

McNeish, D. (2023). Dynamic fit index cutoffs for factor analysis with Likert, ordinal,
or binary responses. Arizona State University.

MEXT (2019). Overview of the Ministry of Education, Culture, Sports, Science and
Technology. Available at: https://www.mext.go.jp/en/about/pablication/__icsFiles/
afieldfile/2019/03/13/1374478_001.pdf (accessed May 20, 2024).

MHLW (2023). 2022 Report on Japanese Life Quality. Available at: https://
www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa22/dl/14.pdf (accessed October
21, 2023).

Frontiers in Sustainable Food Systems

10.3389/fsufs.2024.1435898

Mihai, E-C.,, Plana, R., Arizmendiarrieta, J. S., and Irigoyen, L. (2023). Business models
of composting for a circular economy. Curr. Dev. Biotechnol. Bioeng., 319-345. doi:
10.1016/b978-0-323-91874-9.00010-3

MOE (2021). Report on the status of the waste management industry (in
Japanese). Available at: https://www.env.go.jp/content/000212738.pdf (accessed May
12, 2024).

MOE (2023a). MOE Japan discloses the estimated amount of Japan’s food loss and
waste generated in FY2021. Ministry of the Environment, Government of Japan. Available
at: https://www.env.go.jp/en/press/press_01833.html (accessed August 17, 2023).

MOE (2023b). Report on food recycling initiatives and the utilization of recycled food
resources in Japanese municipalities (in Japanese). Available at: https://www.env.go.jp/
content/000139348.pdf (accessed May 12, 2024).

Morais, A. C., and Ishida, A. (2024). Ethical consumption and food recovery hierarchy
behaviors: a clustering analysis in Japan. J. Environ. Stud. Sci. 14, 744-762. doi: 10.1007/
513412-024-00896-3

Morita, A. (2017). Osaki’s recycling system of Japan. United Nations. Available at:
https://sdgs.un.org/partnerships/osaki-recycling-system-japan-separation-collection-
processing-achieved-834-recycling (accessed September 28, 2023).

Nakamura, K., Kojima, D., and Ando, M. (2022). What reduces household food waste
in Japan? Nation-wide and region-specific contributing factors in urban and rural areas.
Sustain. For. 14:3174. doi: 10.3390/su14063174

Nash, N., Whitmarsh, L., Capstick, S., Thegersen, J., Gouveia, V., Aratjo, R. d. C.R,,
et al. (2019). Reflecting on behavioral spillover in context: how do behavioral
motivations and awareness catalyze other environmentally responsible actions in Brazil,
China, and Denmark? Front. Psychol. 10:788. doi: 10.3389/fpsyg.2019.00788

Nguyen, T. T. T., Malek, L., Umberger, W. J., and O’Connor, P. J. (2022). Household
food waste disposal behaviour is driven by perceived personal benefits, recycling habits
and ability to compost. J. Clean. Prod. 379:134636. doi: 10.1016/j.jclepro.2022.134636

Nigussie, A., Kuyper, T. W,, and De Neergaard, A. (2015). Agricultural waste utilisation
strategies and demand for urban waste compost: evidence from smallholder farmers in
Ethiopia. Waste Manag. 44, 82-93. doi: 10.1016/j.wasman.2015.07.038

Niles, M. T. (2020). Majority of rural residents compost food waste: policy and waste
management implications for rural regions. Front. Sustain. Food Syst. 3:123. doi:
10.3389/fsufs.2019.00123

Nishi, F (2017). Current Situation of Parasite Children in Japan (in Japanese).
Available at: https://www.stat.go.jp/training/2kenkyu/pdf/parasil6.pdf (accessed May
20, 2024).

Nomura, H., John, P, and Cotterill, S. (2012). The use of feedback to enhance
environmental outcomes: A randomized controlled trial of a food waste scheme. SSRN
Electron. J. doi: 10.2139/ssrn.1760859

Norman, G. (2010). Likert scales, levels of measurement and the “laws” of statistics.
Adyv. Health Sci. Educ. 15, 625-632. doi: 10.1007/s10459-010-9222-y

Nsimbe, P,, Mendoza, H., Wafula, S. T., and Ndejjo, R. (2018). Factors associated with
composting of solid waste at household level in Masaka municipality, Central Uganda.
J. Environ. Public Health 2018:1284234. doi: 10.1155/2018/1284234

Okayama, T., Watanabe, K., and Yamakawa, H. (2021). Sorting analysis of household
food waste—development of a methodology compatible with the aims of sdgl2.3.
Sustain. For. 13:8576. doi: 10.3390/sul3158576

Olah, J., Kasza, G., Szab6-Bddi, B., Szakos, D., Popp, J., and Lakner, Z. (2022).
Household food waste research: the current state of the art and a guided tour for further
development. Front. Environ. Sci. 10:916601. doi: 10.3389/fenvs.2022.916601

Osaki Town SDGs Council (2024). Implementation of the “ALL COMPOST
PROJECT” in Nishiizu town, Shizuoka prefecture, and Tsushima City, Nagasaki
prefecture, based on the system of Osaki town, the city with the highest recycling rates
in Japan for the 14th time (in Japanese)). PR TIMES. Available at: https://prtimes.jp/
main/html/rd/p/000000033.000085406.html (accessed May 12, 2024).

Paes, L. A. B,, Bezerra, B. S., Deus, R. M, Jugend, D., and Battistelle, R. A. G. (2019).
Organic solid waste management in a circular economy perspective - A systematic
review and SWOT analysis. J. Clean. Prod. 239:118086. doi: 10.1016/j.
jclepro.2019.118086

Pai, S., Ai, N., and Zheng, J. (2019). Decentralized community composting feasibility
analysis for residential food waste: A Chicago case study. Sustain. Cities Soc. 50:101683.
doi: 10.1016/j.5¢5.2019.101683

Parizeau, K., von Massow, M., and Martin, R. (2015). Household-level dynamics of
food waste production and related beliefs, attitudes, and behaviours in Guelph, Ontario.
Waste Manag. 35, 207-217. doi: 10.1016/j.wasman.2014.09.019

Peng, K. E, Chen, Y., and Wen, K. W. (2014). Brand relationship, consumption values
and branded app adoption. Ind. Manag. Data Syst. 114, 1131-1143. doi: 10.1108/
IMDS-05-2014-0132

Pham, T. H., Nguyen, T. N,, Phan, T. T. H., and Nguyen, N. T. (2019). Evaluating the
purchase behaviour of organic food by young consumers in an emerging market
economy. J. Strateg. Mark. 27, 540-556. doi: 10.1080/0965254X.2018.1447984

Phuphisith, S., Kurisu, K., and Hanaki, K. (2020). A comparison of the practices
and influential factors of pro-environmental behaviors in three Asian megacities:

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1435898
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://doi.org/10.3390/su13126826
https://www.dentsu.co.jp/en/showcase/eco_wa_ring_kawasaki.html
https://www.dentsu.co.jp/en/showcase/eco_wa_ring_kawasaki.html
https://doi.org/10.1016/j.scp.2022.100839
https://doi.org/10.1016/j.wasman.2011.03.008
https://doi.org/10.1016/j.jclepro.2013.08.002
https://doi.org/10.1016/j.jclepro.2019.06.350
https://doi.org/10.1016/j.wasman.2021.06.010
https://doi.org/10.1016/j.wasman.2021.06.010
https://sphweb.bumc.bu.edu/otlt/mph-modules/sb/behavioralchangetheories/BehavioralChangeTheories3.html
https://sphweb.bumc.bu.edu/otlt/mph-modules/sb/behavioralchangetheories/BehavioralChangeTheories3.html
https://doi.org/10.4236/lce.2013.43011
https://doi.org/10.1016/j.wasman.2022.02.018
https://doi.org/10.1016/j.jclepro.2017.03.198
https://zenbird.media/zero-waste-declaration-cities-in-japan/
https://doi.org/10.1016/j.jclepro.2011.10.002
https://doi.org/10.3389/fpsyg.2018.00352
https://doi.org/10.1016/j.jclepro.2016.06.026
https://doi.org/10.1016/j.resconrec.2018.08.016
https://doi.org/10.1016/j.resconrec.2018.08.016
https://doi.org/10.1016/j.jclepro.2018.09.063
https://www.maff.go.jp/e/policies/env/attach/pdf/frecycle-5.pdf
https://www.maff.go.jp/e/policies/env/attach/pdf/frecycle-5.pdf
https://www.maff.go.jp/j/press/shokuhin/recycle/230609.html
https://doi.org/10.1038/s41893-019-0263-9
https://doi.org/10.1111/0022-4537.00183
https://doi.org/10.1111/0022-4537.00183
https://www.mext.go.jp/en/about/pablication/__icsFiles/afieldfile/2019/03/13/1374478_001.pdf
https://www.mext.go.jp/en/about/pablication/__icsFiles/afieldfile/2019/03/13/1374478_001.pdf
https://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa22/dl/14.pdf
https://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa22/dl/14.pdf
https://doi.org/10.1016/b978-0-323-91874-9.00010-3
https://www.env.go.jp/content/000212738.pdf
https://www.env.go.jp/en/press/press_01833.html
https://www.env.go.jp/content/000139348.pdf
https://www.env.go.jp/content/000139348.pdf
https://doi.org/10.1007/s13412-024-00896-3
https://doi.org/10.1007/s13412-024-00896-3
https://sdgs.un.org/partnerships/osaki-recycling-system-japan-separation-collection-processing-achieved-834-recycling
https://sdgs.un.org/partnerships/osaki-recycling-system-japan-separation-collection-processing-achieved-834-recycling
https://doi.org/10.3390/su14063174
https://doi.org/10.3389/fpsyg.2019.00788
https://doi.org/10.1016/j.jclepro.2022.134636
https://doi.org/10.1016/j.wasman.2015.07.038
https://doi.org/10.3389/fsufs.2019.00123
https://www.stat.go.jp/training/2kenkyu/pdf/parasi16.pdf
https://doi.org/10.2139/ssrn.1760859
https://doi.org/10.1007/s10459-010-9222-y
https://doi.org/10.1155/2018/1284234
https://doi.org/10.3390/su13158576
https://doi.org/10.3389/fenvs.2022.916601
https://prtimes.jp/main/html/rd/p/000000033.000085406.html
https://prtimes.jp/main/html/rd/p/000000033.000085406.html
https://doi.org/10.1016/j.jclepro.2019.118086
https://doi.org/10.1016/j.jclepro.2019.118086
https://doi.org/10.1016/j.scs.2019.101683
https://doi.org/10.1016/j.wasman.2014.09.019
https://doi.org/10.1108/IMDS-05-2014-0132
https://doi.org/10.1108/IMDS-05-2014-0132
https://doi.org/10.1080/0965254X.2018.1447984

Morais and Ishida

Bangkok, Tokyo, and Seoul. J. Clean. Prod. 253:119882. doi: 10.1016/j.jclepro.
2019.119882

Pickering, G. J., Pickering, H. M. G., Northcotte, A., and Habermebl, C. (2020).
Participation in residential organic waste diversion programs: motivators and optimizing
educational messaging. Resour. Conserv. Recycl. 158:104807. doi: 10.1016/j.
resconrec.2020.104807

Purkiss, D., Allison, A. L., Lorencatto, F,, Michie, S., and Miodownik, M. (2022). The
big compost experiment: using citizen science to assess the impact and effectiveness of
biodegradable and compostable plastics in UK home composting. Front. Sustain.
3:942724. doi: 10.3389/frsus.2022.942724

Qian, K., Javadi, F, and Hiramatsu, M. (2020). Influence of the COVID-19 pandemic
on household food waste behavior in Japan. Sustain. For. 12:9942. doi: 10.3390/
sul2239942

Rahman, A., Ai Ping, T., Mubeen, S. K., Mahmud, L, and Abbasi, G. A. (2022). What
influences home gardeners’ food waste composting intention in high-rise buildings in
Dhaka megacity, Bangladesh? An integrated model of TPB and DMP. Sustain. For.
14:9400. doi: 10.3390/su14159400

Rare A (2022). “Garbage disappears” with Kiero. Veranda composting in response to
Chigasaki city garbage charge starting in April (in Japanese). RareA. Available at: https://
rarea.events/event/144316 (accessed April 27, 2023).

Rathore, P, Chakraborty, S., Gupta, M., and Sarmah, S. P. (2022). Towards a
sustainable organic waste supply chain: A comparison of centralized and decentralized
systems. J. Environ. Manag. 315:115141. doi: 10.1016/j.jenvman.2022.115141

Ringle, C. M., Sarstedt, M., Sinkovics, N., and Sinkovics, R. R. (2023). A perspective
on using partial least squares structural equation modelling in data articles. Data Brief
48:109074. doi: 10.1016/j.dib.2023.109074

Ritchie, H., Rosado, P, and Roser, M. (2022). Environmental impacts of food
production. Our World Data Available at: https://ourworldindata.org/environmental-
impacts-of-food (accessed September 14, 2023).

Sapporo City (2024). Bring in food waste compost and get onions (in Japanese)!
Available at: https://www.city.sapporo.jp/seiso/slimnet/jikaseitaihiphotocontest.htm]
(accessed May 12, 2024).

Sarstedt, M., Hair, J. E, Pick, M., Liengaard, B. D., Radomir, L., and Ringle, C. M.
(2022). Progress in partial least squares structural equation modeling use in marketing
research in the last decade. Psychol. Mark. 39, 1035-1064. doi: 10.1002/mar.21640

Savari, M., Sheheytavi, A., and Shokati Amghani, M. (2023). Promotion of adopting
preventive behavioral intention toward biodiversity degradation among Iranian farmers.
Glob. Ecol. Conserv. 43:¢02450. doi: 10.1016/j.gecco.2023.€02450

Sayara, T., Hanoun, R., and Hamdan, Y. (2022). Survey on the factors and social
perspectives to participate in home composting schemes in Palestine: Anabta case study.
AIMS Environ. Sci. 9, 232-243. doi: 10.3934/environsci.2022016

Schuberth, F. (2022). Reference manual of the R package cSEM: composite-based
structural equation modeling (version 0.5.0). Available at: https://cran.r-project.org/
web/packages/cSEM/cSEM.pdf (accessed January 18, 2024).

Schuberth, E, Henseler, J., and Dijkstra, T. K. (2018). Partial least squares path
modeling using ordinal categorical indicators. Qual. Quant. 52, 9-35. doi: 10.1007/
s11135-016-0401-7

Schuberth, E, Rademaker, M. E., and Henseler, J. (2023). Assessing the overall fit of
composite models estimated by partial least squares path modeling. Eur. J. Mark. 57,
1678-1702. doi: 10.1108/EJM-08-2020-0586

Setouchi City (2021). Mottainai City - Initiatives (in Japanese). Available at: https://
www.city.setouchi.lg.jp/soshiki/14/116236.html (accessed May 8, 2024).

Sewak, A., Kim, J., Rundle-Thiele, S., and Deshpande, S. (2021). Influencing
household-level waste-sorting and composting behaviour: what works? A systematic
review (1995-2020) of waste management interventions. Waste Manag. Res. 39,
892-909. doi: 10.1177/0734242X20985608

Sheth, J. N., Newman, B. I, and Gross, B. L. (1991). Why we buy what we buy: A
theory of consumption values. J. Bus. Res. 22, 159-170. doi: 10.1016/0148-
2963(91)90050-8

Shmueli, G., Sarstedt, M., Hair, J. E, Cheah, J. H.,, Ting, H., Vaithilingam, S., et al.
(2019). Predictive model assessment in PLS-SEM: guidelines for using PLSpredict. Eur.
J. Mark. 53, 2322-2347. doi: 10.1108/EJM-02-2019-0189

Sirola, N., Sutinen, U. M., Narvinen, E., Mesiranta, N., and Mattila, M. (2019).
Mottainai!-A practice theoretical analysis of Japanese consumers’ food waste reduction.
Sustain. For. 11:6645. doi: 10.3390/su11236645

Steg, L., and Vlek, C. (2009). Encouraging pro-environmental behaviour: an
integrative review and research agenda. J. Environ. Psychol. 29, 309-317. doi: 10.1016/j.
jenvp.2008.10.004

Sterner, T., and Bartelings, H. (1999). Household waste Management in a Swedish
Municipality: determinants of waste disposal, recycling and composting 1. Environ.
Resour. Econ. (Dordr) 13, 473-491. doi: 10.1023/A:1008214417099

Sultan, P, Tarafder, T., Pearson, D., and Henryks, J. (2020). Intention-behaviour gap
and perceived behavioural control-behaviour gap in theory of planned behaviour:
moderating roles of communication, satisfaction and trust in organic food consumption.
Food Qual. Prefer. 81:103838. doi: 10.1016/j.foodqual.2019.103838

Frontiers in Sustainable Food Systems

19

10.3389/fsufs.2024.1435898

Sussman, R., and Gifford, R. (2013). Be the change you want to see: modeling food
composting in public places. Environ. Behav. 45, 323-343. doi: 10.1177/
0013916511431274

Sweeney, J. C., and Soutar, G. N. (2001). Consumer perceived value: the development
of a multiple item scale. J. Retail. 77, 203-220. doi: 10.1016/50022-4359(01)00041-0

Synodinos, N. E. (2001). Understanding Japanese consumers: some important
underlying factors. Jpn. Psychol. Res. 43, 235-248. doi: 10.1111/1468-5884.00181

Takata, M., Fukushima, K., Kino-Kimata, N., Nagao, N., Niwa, C., and Toda, T. (2012).
The effects of recycling loops in food waste management in Japan: based on the
environmental and economic evaluation of food recycling. Sci. Total Environ. 432,
309-317. doi: 10.1016/j.scitotenv.2012.05.049

Talwar, S., Kaur, P,, Kumar, S., Laroche, M., and Dhir, A. (2023). Caged, helpless but
not bored: consumption values derived from over-the-top platforms during pandemic.
Inf. Technol. People 37, 422-448. doi: 10.1108/ITP-11-2021-0837

Tanaka, M. (1999). Recent trends in recycling activities and waste management in
Japan. J. Mater Cycles Waste Manag. 1, 10-16.

Tanaka, R., Hashimoto, S., Hoshino, S., and Kuki, Y. (2011). Structure of pro-
environmental behavior towards kitchen wastes utilization (in Japanese). J. Rural Plann.
Assoc. 30, 351-356. doi: 10.2750/arp.30.351

Tanrikulu, C. (2021). Theory of consumption values in consumer behaviour research:
A review and future research agenda. Int. J. Consum. Stud. 45,1176-1197. doi: 10.1111/
ijcs. 12687

Taylor, S., and Todd, P. (1995). An integrated model of waste management behavior:
A test of household recycling and composting intentions. Environ. Behav. 27, 603-630.
doi: 10.1177/0013916595275001

Taylor, S., Todd, P, Anderson, N., Gosselin, J., Joshi, A., Laurence, M., et al. (1997).
Understanding the determinants of consumer composting behavior. J. Appl. Soc. Psychol.
27, 602-628. doi: 10.1111/j.1559-1816.1997.tb00651.x

Teng, C. L. (2018). Look to the future: enhancing online gamer loyalty from the
perspective of the theory of consumption values. Decis. Support. Syst. 114, 49-60. doi:
10.1016/j.dss.2018.08.007

Truelove, H. B., Carrico, A. R., Weber, E. U, Raimi, K. T,, and Vandenbergh, M. P.
(2014). Positive and negative spillover of pro-environmental behavior: an integrative
review and theoretical framework. Glob. Environ. Chang. 29, 127-138. doi: 10.1016/j.
gloenvcha.2014.09.004

Tsuruda, Y. (2024). Highest recycling rate in Japan for the 14th time! Expansion of the
“ALL COMPOST PROJECT” in Osaki town, Kagoshima prefecture (in Japanese). Steenz.
Available at: https://steenz.jp/25913/ (accessed May 12, 2024).

Tsurumi, Y., Nakajima, M., and Senga, Y. (2005). The actual condition and issues of
resource circulation system of the “rainbow plan” in Nagai-city, Yamagata prefecture (in
Japanese). . Rural Plann. (Japan) 24, $25-$30. doi: 10.2750/arp.24.525

Tucker, C. A., and Farrelly, T. (2016). Household food waste: the implications of
consumer choice in food from purchase to disposal. Local Environ. 21, 682-706. doi:
10.1080/13549839.2015.1015972

Tucker, P, and Speirs, D. (2003). Attitudes and behavioural change in household waste
management behaviours. ] Environ. Plan. Manag. 46, 289-307. doi:
10.1080/0964056032000070927

Tucker, P, Speirs, D., Fletcher, S. I, Edgerton, E., and McKechnie, J. (2003). Factors
affecting take-up of and drop-out from home composting schemes. Local Environ. 8,
245-259. doi: 10.1080/13549830306660

Ueta, K., and Koizumi, H. (2001). Reducing household waste: Japan learns from
Germany. Environment 43, 20-32. doi: 10.1080/00139150109604512

Umeda, S. (2019). Japan: diet passes new act aimed at reducing food loss. Library of
Congress. Available at: https://www.loc.gov/item/global-legal-monitor/2019-10-09/
japan-diet-passes-new-act-aimed-at-reducing-food-loss/ ~ (accessed ~ September
28,2023).

Vézquez, M. A., and Soto, M. (2017). The efficiency of home composting programmes
and compost quality. Waste Manag. 64, 39-50. doi: 10.1016/j.wasman.2017.03.022

Waliczek, T., McFarland, A., and Holmes, M. (2016). The relationship between a
campus composting program and environmental attitudes, environmental locus of
control, compost knowledge, and compost attitudes of college students. HortTechnology
26, 592-598. doi: 10.21273/HORTTECH03320-16

Wei, Y., Li, J., Shi, D., Liu, G., Zhao, Y., and Shimaoka, T. (2017). Environmental
challenges impeding the composting of biodegradable municipal solid waste: A
critical review. Resour. Conserv. Recycl. 122, 51-65. doi: 10.1016/j.resconrec.2017.
01.024

Wen, T. C., and Mohd. Noor, N. A. (2015). What affects Malaysian consumers’
intention to purchase hybrid car? Asian Soc. Sci. 11, 52-63. doi: 10.5539/ass.v11n26p52

Whitburn, J., Linklater, W., and Abrahamse, W. (2020). Meta-analysis of human
connection to nature and proenvironmental behavior. Conserv. Biol. 34, 180-193. doi:
10.1111/cobi.13381

Widyatmika, M. A., and Bolia, N. B. (2023). Understanding citizens’ perception of
waste composting and segregation. J. Mater Cycles Waste Manag. 25, 1608-1621. doi:
10.1007/s10163-023-01636-5

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1435898
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://doi.org/10.1016/j.jclepro.2019.119882
https://doi.org/10.1016/j.jclepro.2019.119882
https://doi.org/10.1016/j.resconrec.2020.104807
https://doi.org/10.1016/j.resconrec.2020.104807
https://doi.org/10.3389/frsus.2022.942724
https://doi.org/10.3390/su12239942
https://doi.org/10.3390/su12239942
https://doi.org/10.3390/su14159400
https://rarea.events/event/144316
https://rarea.events/event/144316
https://doi.org/10.1016/j.jenvman.2022.115141
https://doi.org/10.1016/j.dib.2023.109074
https://ourworldindata.org/environmental-impacts-of-food
https://ourworldindata.org/environmental-impacts-of-food
https://www.city.sapporo.jp/seiso/slimnet/jikaseitaihiphotocontest.html
https://doi.org/10.1002/mar.21640
https://doi.org/10.1016/j.gecco.2023.e02450
https://doi.org/10.3934/environsci.2022016
https://cran.r-project.org/web/packages/cSEM/cSEM.pdf
https://cran.r-project.org/web/packages/cSEM/cSEM.pdf
https://doi.org/10.1007/s11135-016-0401-7
https://doi.org/10.1007/s11135-016-0401-7
https://doi.org/10.1108/EJM-08-2020-0586
https://www.city.setouchi.lg.jp/soshiki/14/116236.html
https://www.city.setouchi.lg.jp/soshiki/14/116236.html
https://doi.org/10.1177/0734242X20985608
https://doi.org/10.1016/0148-2963(91)90050-8
https://doi.org/10.1016/0148-2963(91)90050-8
https://doi.org/10.1108/EJM-02-2019-0189
https://doi.org/10.3390/su11236645
https://doi.org/10.1016/j.jenvp.2008.10.004
https://doi.org/10.1016/j.jenvp.2008.10.004
https://doi.org/10.1023/A:1008214417099
https://doi.org/10.1016/j.foodqual.2019.103838
https://doi.org/10.1177/0013916511431274
https://doi.org/10.1177/0013916511431274
https://doi.org/10.1016/S0022-4359(01)00041-0
https://doi.org/10.1111/1468-5884.00181
https://doi.org/10.1016/j.scitotenv.2012.05.049
https://doi.org/10.1108/ITP-11-2021-0837
https://doi.org/10.2750/arp.30.351
https://doi.org/10.1111/ijcs.12687
https://doi.org/10.1111/ijcs.12687
https://doi.org/10.1177/0013916595275001
https://doi.org/10.1111/j.1559-1816.1997.tb00651.x
https://doi.org/10.1016/j.dss.2018.08.007
https://doi.org/10.1016/j.gloenvcha.2014.09.004
https://doi.org/10.1016/j.gloenvcha.2014.09.004
https://steenz.jp/25913/
https://doi.org/10.2750/arp.24.S25
https://doi.org/10.1080/13549839.2015.1015972
https://doi.org/10.1080/0964056032000070927
https://doi.org/10.1080/13549830306660
https://doi.org/10.1080/00139150109604512
https://www.loc.gov/item/global-legal-monitor/2019-10-09/japan-diet-passes-new-act-aimed-at-reducing-food-loss/
https://www.loc.gov/item/global-legal-monitor/2019-10-09/japan-diet-passes-new-act-aimed-at-reducing-food-loss/
https://doi.org/10.1016/j.wasman.2017.03.022
https://doi.org/10.21273/HORTTECH03320-16
https://doi.org/10.1016/j.resconrec.2017.01.024
https://doi.org/10.1016/j.resconrec.2017.01.024
https://doi.org/10.5539/ass.v11n26p52
https://doi.org/10.1111/cobi.13381
https://doi.org/10.1007/s10163-023-01636-5

Morais and Ishida

Wold, H. (1985). “Partial least squares” in Encyclopedia of statistical sciences. eds. S.
Kotz and N. L. E. Johnson (New York: John Wiley & Sons, Inc.), 581-591.

World Bank (2024). Japanese rural population. Trading economics. Available at:
https://tradingeconomics.com/japan/rural-population-percent-of-total-population-wb-
data.html (accessed January 26, 2024).

Wu, Y, Kurisu, K., Phuphisith, S., and Fukushi, K. (2023). Household food-waste
prevention behaviors in Beijing, Shanghai, and Wuhan in China compared with those
in Tokyo and Bangkok. Resour. Conserv. Recycl. 192:106901. doi: 10.1016/j.resconrec.
2023.106901

Frontiers in Sustainable Food Systems 20

10.3389/fsufs.2024.1435898

Wu, W.N,, Liu, L. Y,, and Brough, C. (2019). No time for composting: subjective time
pressure as a barrier to citizen engagement in curbside composting. Waste Manag. 91,
99-107. doi: 10.1016/j.wasman.2019.04.057

Yamada, T, Asari, M., Miura, T., Niijima, T., Yano, J., and Sakai, S. (2017). Municipal
solid waste composition and food loss reduction in Kyoto City. J. Mater Cycles Waste
Manag. 19, 1351-1360. doi: 10.1007/510163-017-0643-z

Yang, H. L., and Lin, R. X. (2017). Determinants of the intention to continue use of
SoLoMo services: consumption values and the moderating effects of overloads. Comput.
Hum. Behav. 73, 583-595. doi: 10.1016/j.chb.2017.04.018

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1435898
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://tradingeconomics.com/japan/rural-population-percent-of-total-population-wb-data.html
https://tradingeconomics.com/japan/rural-population-percent-of-total-population-wb-data.html
https://doi.org/10.1016/j.resconrec.2023.106901
https://doi.org/10.1016/j.resconrec.2023.106901
https://doi.org/10.1016/j.wasman.2019.04.057
https://doi.org/10.1007/s10163-017-0643-z
https://doi.org/10.1016/j.chb.2017.04.018

	Composting behavior in Japan: an application of the theory of consumption values
	1 Introduction
	2 Literature review
	2.1 Japanese household’s characteristics and environmental policy
	2.2 Household composting and food waste segregation schemes literature background

	3 Materials and methods
	3.1 Model hypotheses: TCV
	3.1.1 Functional value
	3.1.2 Social value
	3.1.3 Emotional value
	3.1.4 Epistemic values
	3.1.5 Conditional value
	3.1.6 Control variables
	3.1.7 Household composting engagement
	3.2 Statistical tools: OrdPLS
	3.2.1 Evaluation of the reflective measurement model
	3.2.2 Evaluation of the structural model
	3.3 Data collection

	4 Results
	4.1 Descriptive results
	4.2 Assessment of the measurement (outer) model
	4.3 Assessment of the structural (inner) model

	5 Discussion
	5.1 Social and management implications
	5.2 Theoretical implications
	5.3 Limitations and future research

	6 Conclusion and future research

	References

