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Abstract

This study provides a comprehensive understanding of the
factorsinfluencing Italian consumers' choice of biodegrad-
able and compostable packaging by using a hybrid frame-
work that integrates the theory of planned behaviour with
a discrete choice experiment. By analysing the interplay
between internal and external factors and rational con-
sumer evaluations, the research clarifies that consumers'
choices can be explained by a combination of economic
and psychological models, offering a more accurate repre-
sentation of the driving forces behind consumer decisions.
Applying latent class analysis, we identify consumer seg-
ments based on packaging preferences for packaged salad,
knowledge of waste disposal rules and the psychological
characteristics of a statistically representative sample of
Italian consumers. The integration of a comprehensive
behavioural model allows for the identification of psy-
chological determinants that influence consumer behav-
iour, outlining detailed profiles of both early adopters and
those most opposed to this technology. This research con-
tributes to the literature on sustainable packaging and of-
fers insights to marketers and policymakers for promoting
the adoption of sustainable packaging.
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1 | INTRODUCTION

Contemporary society has made excessive use of plastic (commercial, industrial and munici-
pal) owing to its relevant properties such as high versatility, convenient market price, durabil-
ity and lightness (Mitrano & Wagner, 2022). Despite the indisputable usefulness of plastics,
their mismanagement is a serious concern for the environment (Kedzia & Turek, 2022; Rabiu
& Jaeger-Erben, 2024), as it is considered one of the several causes of environmental pollution
and biodiversity loss (Gall & Thompson, 2015; Halonen et al., 2020; Piracci et al., 2023). To il-
lustrate, the polymers that compose plastics are unable to decompose completely, remaining in
the air, soil and water as microplastics. The presence of microplastics in the environment is one
of the agents of global change in terrestrial systems (de Souza Machado et al., 2018) due to their
ability to interact with biological systems (Sridharan et al., 2021). Rethinking the development
and use of plastics is central for governments and organisations, which constantly implement
plastic-related actions and strategies (Walker, 2021). In this vein, after years in which innova-
tions in plastic sustainability witnessed a slow decline, the scientific community, industry and
governmental bodies, in line with sustainable development goal objectives,' have begun to seek
to adopt more sustainable products and innovative technologies with alternative end-of-life
options (Abrha et al., 2022; Kedzia & Turek, 2022). As approximately 40% of plastics produced
are used for packaging (Raimondo et al., 2022), the question of how the sustainability of pack-
aging can be improved is continuously being studied (Morinval & Averous, 2022). In the last
two decades, the launch of bio-based plastics, in particular biodegradable and compostable
packaging,? has made an important step towards this process (Morinval & Averous, 2022) due
to their sustainable potential when correctly disposed of (Michaliszyn-Gabrys et al., 2022).

Despite the environmental opportunities for biodegradable packaging, the market is grow-
ing relatively slowly (Ke¢dzia & Turek, 2022). As with any example of innovation, the launch of
innovative packaging can be accepted by consumers in different ways, leading to contrasting
perceptions, judgements and intentions to buy (Granato et al., 2022). The success of these new
solutions depends on consumers' willingness to choose such alternatives (Borrello et al., 2021;
Macena et al., 2021; Steenis et al., 2018). Moving from these assumptions, it is worth conduct-
ing a deep investigation of consumers' choices of food packaged with biodegradable and com-
postable materials.

Analysing consumer choice is a complex task influenced by a wide range of factors
(Nocella et al., 2012; Shepherd et al., 1995). To illustrate, the models used in neoclassical
economics assume that human behaviour, such as the choice of food products, is purely ra-
tional and depends on rational choices derived from the evaluation of differentiated prod-
ucts with different attribute levels (also known as a multi-attribute context) under budget
constraints (Nocella et al., 2012). Consumers must judge and evaluate the many attributes
of different products before choosing a product (Marshall, 1995). Among these attributes,
some are easy to evaluate (e.g. price and organoleptic characteristics), whereas others are
more complex to judge (e.g. credence attributes) (Lerro et al., 2021). In this vein, discrete
choice experiments (DCEs) are widely implemented in consumer studies, assuming that con-
sumers derive their utility from the attributes of a product (Nocella et al., 2012). Regarding
food packaging, the previous literature has highlighted that although packaging is usu-
ally considered a peripheral factor in consumers' purchasing decisions, several packaging

1Rethinking the development and use of plastics is central to the United Nations (UN) goals of sustainable development goals.
Specifically, the indicator 14.1.1 b under Goal 14 is expressly dedicated to reducing impact of microplastic in the oceans, and the
dramatic and global environmental impact of plastics is of such a magnitude that governments and organization are constantly
pushed to implement ‘plastic-related” actions and strategies (Walker, 2021).

2Biodegradable and compostable plastics are defined ‘as single polymer which degrade 60% within 180 days and multipolymers which
degrade 90% within 180days’ (Altekar, 2005; Dharmadhikari, 2012).
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characteristics could influence these decisions in different ways (Bech-Larsen, 1996). Testa
et al. (2021) showed that consumers' choice of food products could be influenced by ‘the
attractiveness, quality and eco-friendliness of the packaging’. Additionally, Rokka and
Uusitalo (2008) demonstrated that environmentally labelled packaging could be consid-
ered one of the most relevant criteria when choosing products. Moreover, the introduction
of novel food packaging may increase production costs and market prices, which can affect
consumer choices (Han et al., 2018).

Models grounded in behavioural psychology have gained momentum in explaining con-
sumers' choices, as consumers' individual choices depend mainly on their cognitive aspects,
based on the relationship between attitudes and behaviours (Ajzen, 1991; Carvajal et al., 2004;
Diamantopoulos et al., 2003; Sharma & Foropon, 2019). The theory of planned behaviour
(TPB; Ajzen, 1991) is one of the most widely applied cognitive models to explain human be-
haviour in the realm of food choice (Dean et al., 2008).

However, when analysing consumers' food choices comprehensively, it is also important to
consider both the internal and external factors that impact behavioural control. Factors such
as consumer knowledge (internal factors) and product availability (external factors) can signifi-
cantly influence behaviour. Recent studies have shed light on the significant role of consumer
knowledge in shaping behaviour in the context of sustainable and pro-environmental choices.
For example, the lack of knowledge about proper waste disposal is a significant obstacle to
the development of compostable food packaging (Allison et al., 2021; Paraschiv et al., 2020).
To fully capitalise on the potential benefits of bioplastics, it is necessary for consumers to not
only perceive their environmental value but also to know how to correctly dispose of them
(Taneepanichskul et al., 2022; Taufik et al., 2020).

Among the alternatives, individual choices such as purchasing food products with sustain-
able packaging are influenced by a wide range of factors. This process cannot be reduced to
a simple bounded rational model or a behavioural psychological model. Rather, it should be
understood as a balance between the behavioural psychological constructs of the TPB, such
as attitudes, subjective norms, perceived behavioural control and the rational evaluation of
specific product characteristics (Nocella et al., 2012). In addition to these factors, the study of
individual food choices should also consider factors related to behavioural control.

While most previous studies have focussed on either DCE or stand-alone psychological
concepts, very few have attempted to combine these two approaches. Moreover, the few studies
that did combine both approaches have not implemented a comprehensive cognitive model,
such as the TPB, especially in a food purchasing context (Yeh et al., 2021). Many of the mod-
els implemented in the area of consumer food choice only list the possible influences of some
psychological factors, rather than proposing a complete framework useful for empirical re-
search. Indeed, a method to integrate all these factor groups into a unified model that better
captures the complexities of consumer food choice has become a requirement. This study aims
to bridge this gap in the existing literature by pursuing a twofold research objective. First,
we aim to develop a comprehensive model that accounts for the role and interplay of three
key consumption drivers—behavioural control, psychological aspects and rational consumer
evaluation—in shaping consumer choices. To this end, we draw on the hybrid model proposed
by Ben-Akiva et al. (2002) as our theoretical framework and integrate these factors into a com-
prehensive framework that combines behavioural (i.e. TPB) and predictive (i.e. DCE) choice
analyses. Empirically, our approach follows a three-stage methodology involving partial least
squares structural equation modelling (PLS-SEM), a latent class choice model (LCCM) and
multinomial logistic regression (MLR).

Second, we aim to apply this enhanced understanding of the dynamic interactions between
these factors to clarify consumer preferences for more sustainable packaging. Both objectives
pursued in this study are essential for addressing the research question that will be exam-
ined in a statistically representative sample of Italian consumers: How are preferences for food

95ULD1 SUOWIWIOD A0 qeal|dde aLy) Aq peusenob a1e S9jo1Le O ‘SN JO S8|n1 10} ARIqIT8UIIUQ 8|1 UO (SUOIIPUOD-PUE-SWLISY WO A8 1M ARe1q]1jBul|u0//SaL) SUORIPUOD PUe SW. | 84y 38S *[S5202/50/82] Uo AreiqiTauliuo A8|im ‘ljodeN 1a 11 0oteped N Aq 8/G2T'6878-29 T/TTTT OT/I0P/L0Y A 1M ARl puljuo//Sdny Woiy papeo|umoq ‘v ‘v20g ‘687897 T



ECO-PACKAGING CHOICES IN ITALY | 829

packaging materials influenced by the interplay between behavioural control, psychological as-
pects and rational consumer evaluation?

Hybrid models for analysing consumers' food choices are not new in the literature (Nocella
etal., 2012; Yeh et al., 2021). For instance, Piracci et al. (2023) considered two different decision
paradigms in the decision-making process for sustainable packaging: the traditional random
utility maximisation approach, as in DCE applications, and the random regret minimisation
framework, according to which individuals act to minimise their anticipated emotions such
as anticipated regret. In the same line, Lehberger et al. (2024) conducted a model combining a
quantitative analysis such as choice-based conjoint analyses and a qualitative analysis of data
from 13 interviewees to identify the role packaging plays in consumer choice.

The innovativeness of the current work, compared with the existing literature, lies in the use
of a complete TPB model, complemented by an internal factor related to actual behavioural
control, to identify the determinants of consumers' behaviour and outline a more detailed pro-
file of early adopters. Results of our study provide more details on individual factors that drive
consumers towards sustainable choices. In detail, outcomes illustrate how intentions to im-
plement pro-environmental behaviour, such as the choice of biodegradable and compostable
packaging, require the support of knowledge and awareness of the practical aspects of differ-
ent food packaging and its possible effect on the environment. Business actors can gain more
information on how to involve consumers in the choice of biodegradable and compostable
packaging, and policymakers may learn what aspects and factors could be improved to better
develop and promote the sustainable packaging sector.

The remainder of this paper is organised as follows. The next section provides an explana-
tion of the conceptual framework and detailed model specifications. The third section pro-
vides a description of the empirical approach. The fourth section illustrates the questionnaire.
The fifth section presents the findings. The last section draws conclusions along with some
suggestions for future research steps to develop further environmental strategies.

2 | THE HYBRID MODEL

The study of choice behaviour is of interest in multiple disciplines, including economics, engi-
neering, psychology and marketing. Choice research has two main domains: predictive choice
models and behavioural choice analysis (Ben-Akiva et al., 2002) (Figure 1).

2.1 | Discrete choice experiments

DCEs are based on the random utility model (McFadden, 1974) and Lancaster's consumer
theory, which assume that the sum of product characteristics (i.e. attributes) determines the
utility a consumer derives from them (Lancaster, 1966). Given a set of alternatives, decision-
makers choose a product that maximises their utility.

In this study, we used the DCE to explore consumer preferences for packaged salads, a com-
monly purchased fourth-range product in Italy, sold in plastic bags. The experimental design
was developed using the modified Fedorov algorithm (Carlsson & Martinsson, 2003; Zwerina
et al., 1996), following a pilot study conducted with 300 participants. After selecting the design
that provided the highest D-efficiency, we organised 12 choice sets into four blocks, with each
participant being presented with three choice sets. In each choice set, the participants were
tasked with expressing their preferences among three multi-attribute alternatives (Hensher
et al., 2015), enabling them to compare and evaluate their preferences. The attributes consid-
ered included whether the product was organic, the transparency of the packaging (transpar-
ent or opaque), the packaging material (conventional plastic, recycled plastic, biodegradable
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Predictive
Choice Models

FIGURE 1 Domains of Choice Research. Source: adapted from Ben-Akiva et al., 2002. [Colour figure can be
viewed at wileyonlinelibrary.com]

TABLE 1 Packaged salad: attributes and levels considered.

Attribute Level
Organic No (reference)
Yes
Packaging transparency Transparent (reference)
Opaque
Packaging material Conventional plastic (reference)
Recycled plastic
Biodegradable and compostable
Price 0.99€
1.99€

Note: Packaging material levels are herein shown in their order of environmental impact.

and compostable material) and price (Table 1). Three price levels were originally selected for
the pilot study and were reduced to two in the D-optimal design for the final version of the
questionnaire, representing low and high pricing tiers in the Italian context. Regarding the
packaging material, while our primary focus was on the biodegradable and compostable op-
tion, we also aimed to compare it with another ‘more sustainable’ option, namely recycled
plastic. Additionally, we incorporated the attribute of transparency, as most biodegradable
and compostable materials currently available in the market are opaque. This characteristic
may result in consumer aversion, as individuals often prefer to visually assess fourth-range
products before committing to a purchase.

While DCEs provide a powerful tool for understanding how people make choices and how
they value the different attributes of the alternatives they are considering, it is well-established
that preference structures are likely to vary across individuals and are shaped by a variety
of factors (Ortega et al., 2011). Among these factors, psychological constructs have garnered
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significant attention in the literature (Caracciolo et al., 2016). In recent years, researchers have
sought to combine latent variables with choice models (Contini et al., 2023; Fantechiet al., 2022;
Nocella et al., 2012; Ortega et al., 2011; Yangui et al., 2016). As Ben-Akiva et al. (2002) argued,
the philosophy guiding this approach is that the incorporation of psychological factors leads
to a more realistic representation of the choice process from a behavioural perspective and,
consequently, to better explanatory power. Nevertheless, while most previous studies have fo-
cussed on integrating standalone psychological variables, very few have attempted to combine
DCEs with comprehensive cognitive models, such as TPB, especially in a food purchasing
context (Yeh et al., 2021).

2.2 | Theory of planned behaviour

TPB has been widely used to understand pro-environmental behaviours. According to TPB, a
given behaviour can be mostly explained by the intention to enact it, which, in turn, is predicted
by three key cognitions: attitude (i.e. overall positive or negative evaluation of the behaviour),
subjective norms (i.e. perceived pressure from significant others to enact the behaviour) and
perceived behavioural control (i.e. perception of capability and/or possibility to perform the
chosen behaviour) (Ajzen, 1991).

Therefore, this study hypothesises that the intention to purchase food with biodegradable
and compostable packaging is positively influenced by attitude, subjective norms and per-
ceived behavioural control.

2.2.1 | Actual behavioural control as internal factor

Although behavioural intentions are great tools for explaining behaviours, the link between
intention and behaviour is not as straightforward, and internal factors related to actual (rather
than perceived) behavioural control, such as skills or knowledge, can moderate this relation-
ship (Ajzen, 2020). The phenomenon of the intention—behaviour gap, which refers to the dis-
crepancy between individuals' intentions to perform a behaviour and their actual behaviour,
has been closely linked to TPB (Montano & Kasprzyk, 2015). This gap is particularly impor-
tant in the context of pro-environmental behaviours, as evidenced by the growing body of re-
search examining the ‘green gap’ (ElHaffar et al., 2020). The ‘green gap’ refers to the tendency
of individuals to express positive attitudes and intentions towards pro-environmental behav-
iours but failure to follow through with corresponding actions.

In the context of this study, accurate knowledge of how to dispose of different materials
could play a relevant role. For instance, one might have a high intention to purchase food
in biodegradable and compostable packaging, perhaps guided by strong pro-environmental
beliefs, and when faced with several alternatives, might prefer another packaging that is con-
sidered equally or more sustainable (even if that is not the case).

2.3 | Integrating DCEs and TPB using a latent class model

Integrating the TPB and DCEs models is a theoretical and methodological process. From the
econometric perspective, in DCE models, there are three main approaches to analysing the
role of individual characteristics in influencing preferences: (i) by including them directly in
the utility function as interaction effects of the attributes (e.g. Nocella et al., 2012); (ii) by
following a two-stage approach, in which the individual preferences, with their uncondi-
tional heterogeneity, can be estimated using a random parameter model and, subsequently,
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preferences determinants can be identified through a separate analysis (Califano &
Spence, 2024; Campbell, 2007); and (iii) by implementing a latent class model, in which prefer-
ences are considered discretely distributed in clusters, and class-specific parameters in each
segment can be estimated (Fu, 2021).

While all the empirical methodologies above can be considered appropriate and theoreti-
cally consistent for investigating preference heterogeneity in DCEs, when it comes to a hybrid
specification that includes formalised models, such as the TPB, the three approaches cannot
be considered strictly interchangeable because they might imply different theoretical assump-
tions. For instance, using Method (i), the authors generally interpret the choices stated within
the DCE as behavioural intentions and measure the effects of the antecedents (e.g. attitude,
subjective norms and perceived behavioural control) through moderation with marginal utili-
ties (e.g. Nocella et al., 2012; Shan et al., 2019). In Method (ii), marginal utilities are considered
explicit measures of a stated behaviour; therefore, they are embedded as the ultimate out-
come of a complete TPB model (e.g. Yeh et al., 2021). The latent class Method (iii) provides a
more conservative approach because no structural relationships between TPB and DCE are
assumed, whereas the outcome of the TPB model is used to identify class-specific structures of
preferences, explaining the heterogeneity at the margin. Furthermore, Method (iii) can be used
as a functional approach to combine the three components of our framework (TPB, actual
behavioural control and DCE).

3 | EMPIRICAL APPROACH

To integrate the three key components of the hybrid model, a three-stage approach was used
(Figure 2), which involved PLS-SEM, the LCCM and MLR.

First, PLS-SEM was implemented for TPB to estimate the relationships between latent
variables and their indicators (outer/measurement model), and the relationships among la-
tent constructs (inner/structural model), thus verifying whether the intention to purchase food
in biodegradable and compostable packaging is positively influenced by attitude, subjective
norms and perceived behavioural control (Venturini & Mehmetoglu, 2019).
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FIGURE 2 Hybrid framework. Note: Intention, Knowledge, and sociodemographic characteristics would
be indistinctly defined as covariates. However, in this model Intention and Knowledge (double arrows) concur
to latent class formation, whereas sociodemographic characteristics are membership predictors, and they do not
interfere with class composition. [Colour figure can be viewed at wileyonlinelibrary.com]
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To link TPB to the second stage, the predicted latent scores of intentions were used in the
LCCM ascovariates after evaluating the goodness of fit of both the measurement and structural
models. Therefore, the LCCM was used to capture the heterogeneity in preferences, intentions
and knowledge together (Nylund-Gibson et al., 2014). The aim is to identify latent classes of
consumers who specifically differ in their intention to purchase food with biodegradable and
compostable packaging (as predicted by the TPB), their knowledge of waste disposal rules and
the utility they derive from different packaging materials. In LCCM, heterogeneity in prefer-
ences and individual characteristics is assumed between segments, whereas consumers within
a segment are assumed to be homogeneous (see, e.g. Yoo, 2020 for a formal specification).

Once the LCCM model was estimated, the marginal value of the attribute (MVA) in mone-
tary terms was calculated by taking the ratio of the parameter for non-monetary attributes to
the price parameter multiplied by minus one.

The final stage of our analysis was perhaps the most informative for marketers and policy-
makers as it involved the exploration of sociodemographic and economic variables as predic-
tors of latent class membership. A common approach to investigate the relationships between
external variables and latent classes is to assign each participant to their most likely member-
ship class, based on the estimated posterior probabilities. However, this approach fails to ac-
count for misclassification errors (Bakk et al., 2014). Hence, the maximum likelihood (ML)
three-step approach (Vermunt, 2010) was used to minimise bias in the parameter estimates of
MLR. All statistical analyses were performed using Stata 18.>

4 | QUESTIONNAIRE AND SAMPLE

Data were collected by a leading company in market research, which administered an on-
line survey to a representative panel of Italian consumers in September 2022. Statistical
representativeness was ensured for individuals over 18 years of age, by gender and by geo-
graphical distribution. The sample consisted of 856 Italians responsible for household food
purchases. Before completing the questionnaire, the participants were informed about the
anonymity of the data collection and signed an informed consent form. The questionnaire
comprises five main sections, and each question or item required a mandatory answer to
avoid missing values.

In Section 1, participants were asked to answer questions regarding their food purchasing
habits, such as the type of store where they generally purchase food, frequency of consumption
of fruits and vegetables, and frequency of purchase of fourth-range products.

Section 2 presented a choice experiment for packaged salads (Figure 3).

In Section 3, participants completed a series of psychographic measures. All items for the
TPB constructs are presented in Appendix S1 (Table Al).

In Section 4, the participants answered four questions to assess their knowledge of waste
disposal rules (Table 2). One point was assigned for each correct answer, and zero points for
missing or incorrect answers. The total score, ranging from 0 to 4 (M =2.52+1.09 SD), was
used for subsequent analyses.

Finally, Section 5 presents the sociodemographic characteristics of the respondents, such as
age, gender and income. Table 3 presents the main descriptive statistics of the sample.

PLS-SEM, LCMM and MLR were performed using community-contributed software for Stata, respectively: plssem (Venturini &
Mehmetoglu, 2019), Iclogit2 (Yoo, 2020), and step3 (Califano, 2023).
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Option A

Option B

OptionC

FIGURE 3 Choice task example. [Colour figure can be viewed at wileyonlinelibrary.com]

5 | RESULTS
5.1 | Firststage: Results of PLS-SEM
PLS-SEM was used to estimate the TPB. The measurement model showed strong rela-

tionships between the latent constructs and items, with factor loadings ranging from
0.829 to 0.935 (Table 4). The discriminant validity of the measurement model and the
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TABLE 2 Questions asked to assess participants' knowledge of waste disposal rules and percentage.

Question Option Percentage
1. In which of the following bins would you throw a (a) Plastic 32%
biodegradable plastic package? (b) Compost 49%
(c) Paper 4%
(d) Undifferentiated 6%
(e) Glass 0%
(f) I do not know 9%
2. In which of the following bins would you throw a (a) Plastic 5%
package made of compostable material? (b) Compost 70%
(c) Paper 6%
(d) Undifferentiated 9%
(e) Glass 0%
(f) I do not know 10%
3. In which of the following bins would you throw a (a) Plastic 4%
package made of biodegradable and compostable material? (b) Compost %
(c) Paper 4%
(d) Undifferentiated 9%
(e) Glass 1%
(f) I do not know 11%
4. In which of the following bins would you throw a (a) Plastic 9%
package made of non-recyclable material? (b) Compost 20
(c) Paper 2%
(d) Undifferentiated 79%
(e) Glass 1%
(f) I do not know 7%

Note: Correct answers are indicated in bold.

multicollinearity check for the structural model are presented in the Appendix S1 (Tables A2
and A3, respectively).

Figure 4 presents the results of the TPB with standardised direct effects between the consid-
ered constructs. All path coefficients were significant and exhibited the expected signs.

5.2 | Second stage: Results of LCCM

The Akaike information criterion (AIC) and Bayesian information criterion (BIC) for model
selection identified three consumer segments as the best grouping solutions (Table 5) (Weller
et al., 2020).

The results in Table 6 describe the influence of knowledge of waste disposal rules and be-
havioural intention predicted by the TPB (R*=0.57) on conditioning the probability for each
individual to be grouped into Class 1 and Class 2, both with respect to Class 3 (such relation-
ships are graphically represented through a two-way contour plot in Figure 5).

Compared with the largest segment, Class 3, which represented 51% of respondents, higher
levels of knowledge were associated with lower probabilities of being assigned to both Class 1
(14%) and Class 2 (35%). However, increasing behavioural intention only reduced the likelihood
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TABLE 3 Descriptive statistics of the sample.

Variable n Percentage
Gender
Man 423 49%
Woman 433 51%
Education
Primary school 3 0%
Junior high school 56 7%
High school 538 63%
University degree or higher 259 30%
Income
Below 2000€ per month 411 48%
Between 2000€ and 4000€ per month 368 43%
Above 4000€ per month 77 9%
Age
18-24 years old 80 9%
25-34years old 124 14%
35-44years old 144 17%
45-54years old 184 22%
55-64years old 176 21%
65-75years old 148 17%
Number of family members
1 106 12%
2 243 28%
3 239 28%
4 202 24%
5 or more 66 8%
Italian geographical region
Northern-West 230 27%
Northern-East 167 20%
Central 193 23%
Southern and Islands 266 31%
Favourite shopping place for food
Supermarket 752 88%
Market 20 2%
Small shop 84 10%

of being assigned to Class 1. Thus, knowledge about waste disposal rules was relatively low
in Class 1 and Class 2, whereas the behavioural intention predicted by the TPB was equally
higher in Classes 2 and 3 than in Class 1 (Table A4, Appendix S1).

Table 7 presents the results of the choice models for each latent class. Regarding the class-
invariant coefficients, those related to price and opaque packaging were negative (MVA =—
0.69€), while the coefficient related to organic certification was positive (M VA =0.57€).

Regarding the class-specific estimates (related to packaging material), Class 1 (Low
Intention/Low Knowledge) showed a preference for conventional plastic packages (M VA for
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TABLE 4 Factor loadings, Cronbach's a and Rho A of the measurement model.

PBC INT

ATT

SN

PBC.1
PBC.2
PBC.3
INT.1
INT.2
INT.3
ATT.1
ATT.2
ATT.3
SN.1
SN.2
SN.3
Cronbach a
Rho A

0.892

0.872

0.829
0.927
0.935
0.927

0.832 0.921
0.845 0.921

0.898
0.855
0.856

0.840
0.846

0.947
0.928
0.930
0.928
0.929

Abbreviations: ATT, Attitude; INT, Intention; PBC, Perceived Behavioural Control; SN, Subjective Norm.

0.268 ***

Subjective

Intention

Norms

.
o

Perceived
Behavioral
Control

FIGURE 4 Path coefficient values of the structural model. Note: ***p<0.01; R>=0.57.

bioplastic=— 0.83€; M VA for recycled plastic=—2.43€), Class 2 (High Intention/Low Knowledge)
showed a preference for packages made from recycled plastic (M VA =0.94€), and Class 3 (High
Intention/High Knowledge) showed a preference for biodegradable and compostable packages

(MVA =1.07€).

5.3 | Third stage: Results of MLR

To gather additional information on the latent class profiles, MLR was employed, using the
ML three-step approach. Compared with Class 3 (High Intention/High Knowledgel/Preference
for bioplastic), Class 1 and Class 2 were more likely to be younger and shop for food in markets
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and small shops rather than supermarkets. Moreover, Class 1 (Low Intention/Low Knowledgel
Preference for conventional plastic) was more likely to have purchased fourth-range prod-
ucts and less likely to have purchased food with biodegradable and compostable packaging,
whereas Class 2 (High Intention/Low KnowledgelPreference for recycled plastic) was less likely
to have a high level of education (i.e. high school or higher) (Table 8).

6 | DISCUSSION

Our main research question was answered positively, as rational consumer evaluation of dif-
ferent packaging materials (with different levels of sustainability) varied according to psycho-
logical aspects and actual behavioural control, namely, accurate knowledge of waste disposal
rules. Furthermore, interesting insights resulting from the interplay of these key components
are addressed below.

Based on the psychological aspects shaping consumers' intention to buy food with biode-
gradable and compostable packaging, the findings fully support the effectiveness of TPB in
understanding pro-environmental behaviours, such as buying food with sustainable packag-
ing (Tuwanky et al., 2018; Prakash & Pathak, 2017; Santos et al., 2021). Moreover, among the
constructs of the TPB, perceived behavioural control was found to be the most crucial factor
influencing purchase intention. In other words, if individuals feel that they have the necessary
resources, knowledge, and skills to perform green behaviours, they are more likely to have a
higher intention to do so. This result is consistent with Yadav and Pathak's (2017) research on
purchase intentions for green products. This underscores the importance of ensuring favour-
able conditions, such as availability, which make it easier for consumers to decide to purchase
green products (De Leeuw et al., 2015). However, it is easier to self-assess external factors that
affect behavioural control, such as product availability in usual shopping locations, than to
evaluate internal factors, such as knowledge and skills (e.g. Kruger & Dunning, 1999).

To better understand the relationship between intention, accurate knowledge of waste dis-
posal rules (i.e. internal factors related to actual behavioural control) and rational consumer
evaluation of packaging material, in the second stage of our analysis, we used LCCM, and
three latent classes were selected as the best grouping solutions. First, Class 3 included 51%
of the sample with a high level of knowledge and high intention to choose biodegradable and
compostable packaging. This result, which highlights the ‘green flag’ of a large share of con-
sumers, is coherent with the data from Circular Economy Network (2022), which underlined
the higher recycling rate of Italians (72%) compared with European average (53%). Among
the other segments of the population, Class 2 was the most interesting, showing the same high
levels of intention as Class 3, but a lower accurate knowledge of waste disposal rules, akin to
that of Class 1. Indeed, Class 2 preferred the second-best alternative in terms of sustainability,
namely packaging made of recycled plastic. Although high levels of intention may be associ-
ated with preferences for more sustainable materials such as recycled plastics, a quantum leap
in sustainability also requires knowledge of the features of different materials, the impact of
packaging materials on the environment and their correct disposal methods. In this regard,
Otto et al. (2021) and Lehberger et al. (2024) found that consumers evaluate food packaging
based on affective feelings rather than on clear knowledge of environmental impacts.

It seems evident that consumers need clear guidance to make informed decisions (Cembalo
et al., 2019), and previous research conducted by Dilkes-Hoffman et al. (2019) has already
highlighted how consumers wrongly associate the concept of bioplastics (and their disposal
method) with recyclable plastic. Moreover, this misinterpretation is worsened by the fact that
biodegradable, and more generally bio-based plastics, are often indistinguishable from other
types of plastics because of the confusing waste sorting process (Prakash & Pathak, 2017).
An interesting solution could be to make biodegradable and compostable packaging clearly
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TABLE 5 Latent classes' goodness of fit.

Classes DF LL AIC BIC

1 5 —2182.750 4375.499 4410.247
2 10 —2130.008 4280.015 4349.510
3 15 —2096.191 4222.381 4326.624

Note: Estimates from 7704 observations. The model failed to converge beyond the 3-class solution.

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; DF, Degrees of Freedom; LL, Log
Likelihood.

TABLE 6 Class membership model, with Class 3 being the reference.

Class 1 Class 2

Estimate Std. err. Estimate Std. err.
Intention -0.409* 0.221 =0.119 0.160
Knowledge —0.670%** 0.172 -0.232* 0.121
Constant 0.179 0.517 0.228 0.426

Note: Intention—Intention to purchase food in biodegradable and compostable packaging, as predicted by the PLS-SEM results
(R2=0.57). Knowledge—Knowledge of waste disposal rules.

%9 <0.10 **%p <0.01

CLASS 1 CLASS 2 CLASS 3 q
4+ 2 B
(0] 3 - §
1 ® 8
D Q
s 2 ® a
g * B
[
¥ 19 ; .g
5, Q
0- i =
$230 155 4236154 4205 -
Intention

FIGURE 5 Predicted posterior probability of belonging to each Class by Intention and Knowledge.

distinguishable from other types of plastics by implementing clear standards and labelling.
Policymakers should focus on distinct communication campaigns with citizens in favour of
sustainable packaging, waste disposal processes and complete label information systems
(Thegersen, 2005). This is particularly important for consumers who are less likely to purchase
foods with biodegradable and compostable packaging.

Our results have highlighted that Italian consumers are willing to choose pro-environmental
packaging as substitutes for plastic; this change in consumers' behaviour can contribute to lim-
iting environmental issues related to plastic use. However, to make this change operational, it is
necessary that packaging companies choose to produce and use sustainable packaging instead
of simply mention waste management and recycling practices in their corporate sustainability
reports (Beitzen-Heineke et al., 2017; Piracci et al., 2023;). In other words, consumers' accep-
tance and willingness to choose biodegradable and compostable packaging could incentivise
companies to gradually shift towards bioplastic packaging. Accordingly, marketing managers
should analyse consumers' motivations towards choosing this type of packaging and target
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TABLE 7 Choice model results, with class-specific and class-invariant estimates.

Class 1 Low IntentionlLow Class 2 High IntentionlLow Class 3 High IntentionlHigh

Knowledge Knowledge Knowledge

Estimate Std. err. Estimate Std. err. Estimate Std. err.
Bioplastic —1.140%** 0.386 —-0.276 0.260 1.471%%* 0.203
Recycled —3.337%%* 0.896 1.289%** 0.188 0.260 0.233
Price —1.375%%* 0.062 —1.375%** 0.062 —1.375%%* 0.062
Organic 0.784%** 0.054 0.784%** 0.054 0.784%** 0.054
Opacity —0.951%** 0.058 —0.951%%* 0.058 —0.951%** 0.058

Note: ‘Bioplastic’—biodegradable and compostable packaging; ‘Recycled’—packaging made from recycled plastic. Both attribute
levels were compared with conventional plastic packaging. Attributes in italic were estimated as class-invariant.

wxkp <0.01.

TABLE 8 Multinomial logistic regression results, with Class 3 (High Intention/High Knowledgel Preference for
bioplastic) as reference.

Class 1 Low IntentionlLow Knowledge  Class 2 High IntentionlLow

Preference for conventional Knowledge Preference for recycled

Estimate RRR Estimate RRR
Age —-0.027* 0.974 —0.026%** 0.975
Woman —-0.527 0.590 —-0.309 0.734
High income —-0.029 0.972 0.359 1.432
High education -1.019 0.361 —0.988* 0.372
Past bioplastic experience —0.506** 0.603 —-0.095 0.909
Fruit and vegetable consumption ~ —0.304 0.738 0.182 1.200
Fourth-range consumption 0.454%* 1.575 0.089 1.094
Market/small shops (vs. 1.451%* 4.268 1.169%* 3.217
Supermarket)
Constant 2.209 9.102 0.998 2.712

Note: RRR, Relative Risk Ratio; ‘Past bioplastic experience’—frequency of purchasing food in biodegradable and compostable
packaging; ‘Fourth-range consumption’—frequency of purchasing fourth-range products; ‘Market/Small shops’ —habitual
shopping place for food.

*p<0.10; **p <0.05; ***p <0.01.

effective marketing strategies. Many authors (Jacobsen et al., 2022; Rivers et al., 2017) have
analysed different communication tools, messages or nudging solutions; however, the results
have not yet been satisfactory.

Regarding the results of DCE, the preference for bioplastics could be undermined by char-
acteristics often associated with these materials, such as opacity. The DCE results are well-
supported by the literature, particularly for fourth-range products; package transparency is a
feature highly requested by consumers, as it increases perceptions of trustworthiness, expected
quality and freshness, and hence purchase intentions and product choice (Billeter et al., 2012;
Simmonds et al., 2018).

The estimated price coefficient is statistically significant and, as expected, has a
negative sign. Previous studies have shown contrasting results when purchasing biode-
gradable and compostable packaged food products. To illustrate, Hermann et al. (2022)
found a negative willingness to pay a premium price for bioplastics; in the same vein,
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Chekima et al. (2016) found higher priced (sustainable) packaging to be a barrier for
purchasing intentions. By contrast, other studies have highlighted that consumers with
high concerns about environmental and sustainability issues are willing to pay premium
prices for food products sold in sustainable packaging (Cronin et al., 2011; Grankvist &
Biel, 2001; Martinho et al., 2015).

Finally, the positive sign of ‘organic’ as an attribute is as expected: Organic certifica-
tion represents a driving factor in choosing sustainable packaging. Moreover, the attribute
‘organic’, together with sustainable packaging, increases consumers' perception of quality
and naturalness and, therefore, represents a profitable strategy for companies (Magnier
et al., 2016).

In the third and final stage, the MLR results highlighted that the ‘virtuous’ consumers
in Class 3 were more likely to be older and shop for food in supermarkets rather than small
shops and markets. This result is consistent with previous studies: Although young con-
sumers are generally more concerned about the environment, they are less involved in pro-
environmental behaviour than older consumers (Gifford & Nilsson, 2014; Rastegari Kopaei
et al., 2021).

Moreover, shopping in small stores or markets, whether by choice or necessity, offers fewer
options and fewer chances to find products with more sustainable packaging. Consistent
with the results related to accurate knowledge, consumers in Class 2 were less likely to have
a higher level of education than those in Class 3. Finally, consumers in Class 1 seemed to
be the main buyers of fourth-range products, which is worrisome considering their aversion
to more sustainable packaging. This reinforces the need for an effective communication
system.

7 | CONCLUSIONS

The objectives of this study were twofold: First, we aimed to develop a comprehensive model
that accounts for the role and interplay of three key consumption drivers: behavioural con-
trol, psychological aspects and rational consumer evaluation. Second, we applied this com-
prehensive model to gain insight into the factors driving consumer preferences for sustainable
packaging. The proposed hybrid model allowed us to indirectly see, and partially address,
what appears to be a ‘green gap’ between pro-environmental intention and behaviour, vis-
ible in the 35% of the sample (Class 2), though it is generally difficult to assess such gaps in
cross-sectional studies with self-reported questionnaires. Limiting the approach to only the
TPB or DCE model would thus have obscured a remarkable result, which suggests the need
to increase and improve Italian consumers' knowledge of new sustainable materials, as well
as the proper ways to dispose of them. Further limitations may be due to the use of DCEs,
as they are often based on simplified scenarios that may not fully capture the complexity of
the real world.

In response to the clear propensity of Italian consumers to accept and choose innovative
sustainable packaging with biodegradable and compostable materials, there is a need to focus
on several critical aspects related to companies as well as educational, systemic, political and
legislative activities. Better education and information for consumers and organisations are
necessary to improve proper knowledge of packaging features and correct home waste dis-
posal methods.

Future studies may delve into the role of other potentially relevant factors in the ‘green gap’,
perhaps through longitudinal studies, and explore the role of other variables that may influ-
ence consumer attitudes towards innovative and more sustainable food packaging.
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