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ABSTRACT

Excessive red and processed meat consumption poses health risks and contributes to environmental degradation.
This study investigates factors driving reductions in such consumption, especially among excessive consumers,
defined as individuals who exceed the meat consumption recommendations set by the World Health Organi-
zation (WHO) and who report to consume red and processed meat more than four times per week over a four-
week period. To this end, we extend the Theory of Planned Behavior (TPB). We introduce personal norms as a
mediator between social norms, perceived behavioral control, and attitudes toward reducing meat consumption.
Additionally, by incorporating the Food Choice Motives scale, we identify drivers that may effectively motivate
excessive consumers to reduce consumption. Survey data from Italy (n = 524) and France (n = 513) reveal that
intentions to reduce meat consumption strongly align with behavior change. Key predictors include personal
norms, social influences, perceived control, and motives related to health, sustainability, and convenience. These
associations remain consistent across both countries, suggesting similar factors influence meat reduction among
Western consumers. Our findings underscore the potential to improve public health and promote sustainable
food practices by targeting behavioral drivers of reduced meat consumption.

1. Introduction

In recent years, studies have clearly shown that the substitution of
animal-based foods, particularly red and processed meat, with plant-
based alternatives in daily diets has considerable beneficial effects on
both human health and environmental sustainability (Costa et al., 2023;
Dussiot et al., 2023; Yu et al., 2023; IPPC, 2022; EU, 2021; Aiking & de
Boer, 2020; Clark et al., 2019; Bonnet et al., 2020; Willett et al., 2019;
Springmann et al., 2016). The World Health Organization (WHO) rec-
ommends limiting the consumption of red meat to no more than three
servings per week, classifying it as a "probable carcinogen,” and avoid-
ing the consumption of processed meat, classified as a "group one
carcinogen,” due to its association with an increased risk of cardiovas-
cular disease and type 2 diabetes (IPPC, 2022; EU, 2021). Moreover,
high red meat consumption and production contribute considerably to
water pollution and greenhouse gas emissions from ruminant agricul-
ture, with significant implications for climate change (Herrero et al.,
2013; Romanello et al., 2022). Notwithstanding this evidence and the

strong social pressures resulting from health and environmental con-
cerns (IPPC, 2022; EU, 2021; Springmann et al., 2016), a considerable
proportion of consumers remain unmotivated to reduce their red meat
consumption significantly. Recent studies (Aschemann-Witzel & Jans-
sen, 2022) indicate that, in developed countries, only a small percentage
of individuals identify as vegan/vegetarian (less than 10%) or flexitarian
(approximately 30%), i.e.: individuals holding an intention to reduce
their meat consumption. Whereas, more than 50% of consumers exhibit
resistance to change and report no intention of reducing their meat
consumption. Together with the cultural and psychosocial attributes
associated with red meat consumption, as a symbol of wealth, mascu-
linity, and nutrition, this eating behavior is deeply rooted in Western
society, as evidenced by the prevalence of meat as a central component
in most dishes (de Gavelle et al., 2019). Factors such as dietary habits
(Harguess et al., 2020; Hartmann & Siegrist, 2020), taste preferences,
lack of skills in preparing vegetarian dishes (Mullee et al., 2017), social
norms (Amiot et al., 2018) and emotional attachment to meat (Graca
et al.,, 2015) — considered a normal, natural and necessary practice
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(Piazza et al., 2015) — have been identified as key barriers to reducing
consumption.

Campaigns aiming to promote healthier and more sustainable diet by
reducing red and processed meat consumption in Western countries
should account for personal and cultural barriers, with particular
attention paid to excessive meat eaters, defined as individuals reporting
consumption of red and processed meat more than four times per week
over a four-week period, who have been shown to exhibit lower will-
ingness to modify their dietary habits compared to flexitarians (Randers
& Thegersen, 2023). In this context, the present pre-registered’ study
aims to identify the motivating factors and underlying processes influ-
encing the intentions of individuals with excessive meat consumption
patterns to reduce their meat consumption. The goal is to develop
practical insights that can feed the design of effective campaigns tar-
geting behavioral intentions and ultimately lead to meaningful change.

Using the Theory of Planned Behavior (TPB) (Ajzen, 1991) as a
foundational theoretical framework, this study aims to advance under-
standing of the factors influencing excessive meat consumers’ intentions
to reduce their consumption. This research contributes to a rich corpus
of literature that applies TPB to explore and deepen insights into con-
sumer behavior related to dietary changes, particularly regarding meat
reduction (Castellini & Graffigna, 2024; Zhu et al., 2024; Randers &
Thegersen, 2023; Wolstenholme et al., 2021; Wang & Scrimgeour, 2021;
Carfora et al., 2020; Gavelle et al., 2019). Additionally, this study en-
riches the broader TPB literature on sustainable behaviors (Alzubaidi
et al., 2021; Leonidou et al., 2022; Punzo et al., 2019; Zaremohzzabieh
et al., 2021), offering insights into the factors that support consumers’
behavior change in the context of sustainable and healthy behaviors.

Our study contributes to the literature in several important ways.
First, the focus is on excessive consumers of red and processed meat,
those who declare to consume it more than four times per week, a group
particularly vulnerable to negative health consequences, whose behav-
ioral and motivational dynamics might differ from the general popula-
tion (usually investigated in previous similar studies). Second, this study
extends the classic TPB model by introducing new constructs aimed at
providing a more accurate understanding of the behavioral intentions of
this specific target population. Additionally, while prior research has
shown that motivations for reducing meat consumption vary across
countries due to cultural, culinary, and economic differences (Borusiak
et al., 2022; Wang & Scrimgeour, 2021; Wolstenholme et al., 2021), this
study seeks to examine whether targeting the specific consumer segment
of individuals who consume red and processed meat more than four time
per week could enable the generalization of findings and the develop-
ment of effective campaigns that transcend national contexts. Such an
approach aims to provide a broader understanding of consumer be-
haviors and choices related to high meat consumption in Western
countries. To this end, we conduct a cross-country comparison between
Italy and France, two countries with red and processed meat consump-
tion per capita exceeding the European average (2022 data’: France
84.6 kg; Italy 73.6 kg). Furthermore, both countries have strong culinary
traditions centered around red meat (Bonnet et al., 2020, 2018), and
high local production, with Italy and France accounting for 12% and
10% of EU meat processors, respectively”.

The remainder of this paper is organized as follows. Section 2 pro-
vides an overview of the theoretical background and develops the hy-
potheses for this study. Sections 3 and 4 detail the methodology and

! Our study has been pre-registered on the Open Science Framework, and the
registration details are available at the following link: https://osf.io/a3jzd/.

2 Meat Consumption by Country 2025. Available at: https://worldpopulation
review.com/country-rankings/meat-consumption-by-country.

3 Red Meat in the EU. Available at: https://assets.ctfassets.net/pn8wbiqtn
zw9/7wjOmdbJlaDV4BeWRtLfVp/25f1a560b0ed048b6841ad42dd6255¢cc/Re
d_Meat_in_the_European_Union_-_Understanding_demand_for red_meat_in
_Europe__s _key_markets.pdf.
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present the results, respectively. Section 5 discusses the implications and
interpretations of the empirical investigation, addresses core limitations,
and suggests avenues for future research.

2. Theoretical background and hypotheses development

The Theory of Planned Behavior (TPB) suggests that behavioral
intention is the primary predictor of actual behavior, with stronger in-
tentions leading to a higher likelihood of performing the behavior
(Ajzen, 1991). According to the TPB the intention is explained by three
factors: attitude (the evaluation of engaging in the behavior), social
norms (perceived social pressure), and perceived behavioral control
(confidence in one’s ability to perform the behavior). Consumers are
more likely to engage in a behavior when they view it positively, believe
it is socially approved, and feel capable of doing it. Studies relying on
TPB framework have found mixed results regarding the role of each
construct in explaining intentions and behavior. This is because the
predictive ability of TPB constructs depends on the type of behavior, the
situational circumstances under which the behavior occurs, and the
measurement used for the constructs (Ajzen, 2002). For example, while
many prior studies (Aitken et al., 2020; Dorce et al., 2021) have indi-
cated that attitude exerts the most significant influence on consumer
intentions (Al-Swidi et al., 2014; Michaelidou & Hassan, 2010), con-
flicting findings exist concerning the impact of social norms and
perceived behavioral control on behavioral intentions (Randers &
Thegersen, 2023; Stefan et al., 2013; Thangavelu et al., 2022). Overall, a
large percentage of unaccounted variance has been found in several
studies, leading to the suggestion of including additional predictor
variables to improve the explanatory power of the model (Kaiser, 2006).

Although the Theory of Planned Behavior (TPB) has been extensively
applied to investigate sustainable behaviors (Alzubaidi et al., 2021;
Punzo et al., 2019; Zaremohzzabieh et al., 2021), its sufficiency in fully
capturing the complexity of behavioral intentions has been debated
(Conner & Armitage, 1998). In response, recent research has aimed to
enrich the TPB framework by integrating additional theoretical con-
structs to more comprehensively account for the factors influencing
intentions to reduce red and processed meat consumption.

For instance, Zhu et al. (2024) combined the TPB with the Norm
Activation Model (NAM) to examine determinants of bushmeat con-
sumption intentions; Carfora et al. (2020) combined the TPB with the
Value-Belief-Norm (VBN) framework; Wolstenholme et al. (2021) inte-
grated components of the Transtheoretical Model; and Castellini and
Graffigna (2024) investigated the moderating role of emotional balance
in the intention-behavior relationship regarding meat reduction.
Collectively, these studies support the strong predictive capacity of the
TPB, particularly when supplemented with complementary constructs,
in explaining consumer intentions to reduce meat consumption.

Building on these premises, this study extends the classical TPB
model by including personal norms (Bamberg et al., 2007) as a mediator
in the relationship between social norm, perceived behavioral control,
and attitude. Additionally, it integrates food choice motives (Onwezen
et al., 2019) as direct antecedents of the intention to reduce red and
processed meat consumption, as shown in Fig. 1. The study further ex-
amines whether the factors that explain reduction intentions among
consumers who report consuming red and processed meat more than
four times per week remain consistent across countries (Randall et al.,
2024) and across specific sociodemographic groups (Ruzgys & Picker-
ing, 2024; Fantechi et al., 2024).

2.1. The determinants and outcome of intentions: introducing the Food
Choice Motive scale as a new driver for the intention

In line with traditional TPB the Attitude is a pivotal factor in enacting
specific behaviors. Drawing on previous research (de Gavelle et al.,
2019; Thangavelu et al., 2022), we posit that attitude plays a crucial role
in shaping consumers’ propensity to decrease their consumption of red
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Fig. 1. Extended Theory of Planned Behavior framework.

and processed meat. Subjective assessments of attitude, such as
perceiving that reducing red and processed meat consumption yields
personal health advantages or positively affects the environment,
directly influence behavioral intentions, which, in turn, can drive self-
reported meat reduction behavior. Thus, we formulated the following
two research hypotheses:

H1: The intention to reduce red and processed meat consumption posi-
tively influences the self-reported behavior of excessive consumers.

H2: A positive attitude toward reducing red and processed meat con-
sumption positively influences the behavioral intentions of excessive
consumers.

The Food Choice Motive (FCM) scale captures a broad and nuanced
spectrum of consumer motivations underlining food choice (Onwezen
et al., 2019). These motives encompass not only health and environ-
mental concerns, but also emotional regulation, affordability, conve-
nience, sensory pleasure, naturalness, animal welfare, fairness,
familiarity, and weight control.

Collectively, they reflect the degree to which consumers engage in
conscious and motive-driven food choices. Understanding how the
importance placed on such conscious, motive-driven choices impacts
intentions to reduce red and processed meat consumption could offer
valuable insights to craft interventions, campaigns, and initiatives aimed
at promoting healthier and more sustainable dietary behaviors, partic-
ularly among consumers reporting excessive red and processed meat
consumption. Previous studies have demonstrated that various food-
related motivations, particularly health consciousness, sustainability
concerns, and economic factors, are associated with an increased
openness to adopting plant-based or meat-reduced diets (Vainio, 2019;
Van Loo et al., 2017). Differently from the study by Wang and Scrim-
geour (2021) that used only two motivational factors (i.e., health con-
cerns and environmental concerns) in an extended TPB model, our study
involves all the dimensions included in the Food Choice Motives (FCM)
scale developed by Onwezen et al. (2019). Consistent with earlier
findings indicating a substantial and favorable effect of FCMs on read-
iness to embrace a more plant-centric diet (Wang & Scrimgeour, 2021),
we posit the following hypothesis:

H3: A greater importance placed on conscious, motive-driven food
choices, including health consciousness, sustainability and ethical concerns,
and convenience, is positively associated with the intention to reduce red and
processed meat consumption among excessive consumers.

2.2. The determinants and outcome of personal norms: the mediation role
of the personal norms in the relation between social norms, perceived
behavioral control and attitude

Extensive research has provided evidence of the association between
social and personal norms. A personal norm is “... an individual’s belief
that acting in a certain way is right or wrong” (Bamberg et al., 2007, p.
191). This notion encompasses various internal convictions, including
guilt, moral duty, accountability, values, and ethics and is typically
assessed as a composite of these elements (Shin et al., 2018; Visschers
et al., 2016). Social norms (or subjective norms) measure how socially
acceptable or unacceptable a specific behavior is, thus guiding con-
sumers in determining their belief about whether the behavior is right
for themselves (Byun & Jang, 2019; Minton et al., 2018; Onwezen et al.,
2013). Based on previous studies (Han et al., 2019; Kim & Hwang, 2020;

Nascimento & Loureiro, 2024; Park & Lin, 2020), it is reasonable to
expect that social pressure from family and friends - whether promoting
the reduction of red and processed meat consumption for ethical,
environmental, or health reasons, or expressing confidence in an
excessive consumer's ability to cut back - can enhance consumers self-
efficacy. This increase in self-efficacy may, in turn, influence personal
norms that reflect conformity to social expectations. Therefore, we hy-
pothesize that:

H4a: Perceived social pressure (i.e., social norms) positively influences
personal norms.

Similarly, perceived behavioral control can play a significant role in
personal norms because it influences consumers perception of their
ability to change their behavior. Numerous studies have supported the
idea that voluntary control is a precondition for moral responsibility
(Smith, 2008). However, only a few studies in the field of food choice
have tested this relationship (Carfora et al., 2020). In this regard,
perceiving the ability to successfully tackle nonroutine behavior (such as
reducing red and processed meat consumption) can boost meat con-
sumers’ confidence in their ability to implement such a change, and
consequently, this self-efficacy can positively influence personal norms.
Therefore, we hypothesize as follows:

H4b: Perceived behavioral control positively influences personal norms.

Moral values have been shown to be significant antecedents of atti-
tude, rather than intentions (Carfora et al., 2020; Fornara et al., 2016;
Thompson et al., 2015; Klockner, 2013). Furthermore, attitudes toward
healthy behaviors comprise a range of evaluations in which personal
norms play a significant role (Onwezen, Verain and Dagevos, 2022;
Thompson et al., 2015). Previous studies have consistently found that
personal norms predict environmental attitudes (Fornara et al., 2016).
In this regard, a positive attitude toward reducing red and processed
meat consumption can be fueled by intrinsic motivation stemming from
consistency with personal norms. Therefore, we hypothesize the follow:

H4c: Personal norms positively impact attitudes toward reducing red and
processed meat consumption of excessive consumers,

HA4d: Personal norms fully mediate the relation between social norms,
perceived behavioral control, and attitude and positively influence attitudes
toward reducing red and processed meat consumption of excessive
consumers.

2.3. Cross-country invariance and control variables effects

To date, few studies (Borusiak et al., 2022; Wang & Scrimgeour,
2021; Wolstenholme et al., 2021) have simultaneously examined
behavioral intentions to reduce meat consumption or willingness to
adopt sustainable plant-based alternatives in a cross-national context.
Except for Borusiak et al. (2022), who considered culturally and culi-
narily similar countries such as Poland and Slovakia (although with
different levels of meat consumption), other studies have compared
countries with very different dietary and cultural traditions. For
example, Wang and Scrimgeour (2021) compared China and New Zea-
land, whereas Wolstenholme et al. (2021) compared Italy and the United
Kingdom. Such research has demonstrated notable discrepancies in the
influence of TPB constructs on intention to reduce meat consumption.

Our study aims to investigate whether focusing on the specific con-
sumer segment of excessive consumers, defined as individuals who
declare to consume red and processed meat more than four times per
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week over a four-week period, could help identify common behavioral Table 1
predictors that apply to consumers in Western countries, regardless of Demographic profile of respondents.
their specific country of residence. For this purpose, we collected data France Ttaly Total
from two Western countries, Italy and France, renowned for their high (n=513) (=524 {N=
levels of meat consumption and local production, and strong culinary 1.037)
traditions centered around red meat (Bonnet et al., 2020, 2018), and Age M= M= M=
hypothesized that: 33.89 37.78 35.86
H5: The behavioral model explaining intentions to reduce red and pro- flg - ?12) = fll) -
cessed meat consumption is invariant for excessive consumers in both Italy 242 277 519
and France. Gender Male @7.2%)  (52.9%)  (50.0%)
Previous studies have identified several sociodemographic charac- Female 271 247 518
teristics that influence red and processed meat consumption and the ) (52.8%) (47.1%) (50.0%)
motivations to reduce it (see Graca, Godinho, et al., 2019; Stoll-Klee- Underweight ggy'O%) §§4(6'1%) ?;;7(6'6%)
mann & Schmidt, 2017 for reviews). The effects of age, gender, and Weight Normal weight - g0/ (71.4%) 71.1%)
socioeconomic status (SES) on sustainable behaviors have been widely Overweich 114 118 232
. . . . . t
discussed in the literature (Diamantopoulos et al., 2003; Odou & Schill, erweg (22.2%) (22.5%) (22.4%)
2020). Fantechi et al. (2024) shows that the inclination to reduce red None 514 . 46 (8.8%) 1000/
. . o .5% .
meat consumption varies by gender. Research indicates that males (1 6(;5 0 231 g';: R
typically exhibit a lower inclination to reduce red meat consumption High School (32.0%)  (441%)  (38.1%)
(Coker & van der Linden, 2022), whereas females generally display a ) 159 99 258
s 8 y play Education Bachelor
higher inclination to reduce red meat consumption (Seffen & Dohle, (31.0%) (18.9%) (24.9%)
2023). The literature presents contrasting findings on the relationship Master 75 110 185
. . (14.6%) (21.0%) (17.8%)
between red meat consumption and age (Graca, Godinho, et al., 2019). 61
However, Generation Z may play a pivotal role in advancing sustainable Postmaster (11.9%) 38(7.3%) 99 (9.5%)
food systems (Gidakovi¢ et al., 2024; Ruzgys & Pickering, 2024). Very low 89 72 161
Although consuming significant quantities of meat has traditionally a7.3%)  (13.7%)  (15.5%)
been linked to affluence and opulence in numerous countries, in- Low (2:26 1%) (137; 29%) (33970 6%)
dividuals with high SES in Western societies are increasingly inclined to Income 147 210 357
consume less red and processed meat (Graca, Truninger, et al., 2019; Average (28.7%) (40.1%) (34.4%)
Klink et al., 2022). In line with previous literature, our study included Hioh 61 68 129
L ; ; : hd (11.9%)  (13.0%)  (12.4%)
gender, age, and SES variation as control variables in the theoretical ) : - .
vorce .97 .47 . 270
model (Atimad et al, 2020), Dol DO LEd D00
partner (27.9%) (26.9%) (27.4%)
3. Methodology . . 206 207 413
Marital status Married (40.2%) (39.5%) (39.8%)
A cross-sectional study was conducted using a convenience sample of Single (12470 39%) (135 3 39%) (2;: 8%)
French and Italian consumers recruited trough a professional panel Widowed 40.8%)  4(0.8%) 8 (0.8%)
provider, Qualtrics XM, after obtaining ethical approval for the study None 240 298 538
protocol by the host institution from one of the authors. Only consumers (46.8%) (56.9%) (51.9%)
aged 18 years or older who stated that they consume red and processed 1 (12471 5%) (1212850/) (225:00/)
meat more than four times per week were included in the survey. A pilot Number of children o4 0 o6 ’ 190 0
test with 50 participants in each country was conducted, and minimal 2 (18.3%) (18.3%) (18.3%)
changes were made to improve the meaning of some items. The sample 3 31(6.0%) 8(1.5%) 39 (3.8%)
consists of 1037 consumers from Italy (n = 513) and France (n = 524). ;3 ; E(l)'ng); ‘5‘ E(l)‘ng); 331(((,15:0;0)
. . . . o s ever .6% 0% .8%
This sample size is a.dequ..elte to ensure suf'ﬁc1ef1t statlgtlcal power for the Occasionally 0 (1.8%) 24 (4.6%) 33 (3.29%)
analyses conducted in this study, as detailed in Section 4.4. 83 85 168
Food Shoopin Equally (162%)  (162%)  (16.2%)
3.1. Participants ppineg Mosty 106 115 221
(20.7%) (21.9%) (21.3%)
312 295 607
Table 1 provides the details of the sample composition. Respondents Always (60.8%) (56.3%) (58.5%)
were almost equally distributed between France (49%) and Italy (51%). Never 2 (0.4%) 4 (0.8%) 6 (0.6%)
The average age of respondents was approximately 36 years, with a fair Seldom 9 (1.8%) 9 (1.7%) 18 (1.7%)
proportion of women and men. Most of the respondents were married or Cooki One 21 (4.1%) {153 (3.4%) ?z 9(3.8%)
living with a partner (68%), with a small percentage divorced (3.2%), Orzs;r;isibﬂmes 20r3 49.(96%) (1 590y (12.4%)
although this was slightly higher in the French participants (4%). More (weekly) dors 110 113 293
than half of the respondents reported having no children (52%). The (21.4%) (21.6%) (21.5%)
family composition varies slightly between the two countries, with 5 or more 322 300 622
1 . . - 0, 0, 0,
families in France being larger (7% of French respondents reported to (36126'8 %) (25672'34’) f:;%'o %)
have three or more children against 4% of Italian respondent). The ed- Red meat consumption 4or5 (61.6%) (50.0%) (55.7%)
ucation level was comparable between the two countries, with 53% of (weekly) 5 or more 197 262 459
the sample at the pooled level declaring a high education level. More- (38.4%) (50.0%) (44.3%)
over, 53% of the participants at the pooled level declared an economic 366 391 757
L . . . . . . No (71.3%) (74.6%) (73.0%)
position with low income; this proportion was slightly higher among Reasons Yes 147 133 280
French respondents (59%). Most respondents (79.8%) stated to be the (28.7%) (25.4%) (27.0%)

leading food buyers at home, preparing food at least four times a week
(80.5%). Overall, 55.7% of the participants reported consuming red and
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processed meat four to five times per week over the previous four weeks,
while 44.3% indicated consuming it more than five times per week
during the same period. The proportion of respondents who declared
having consumed red and processed meat more than five times per week
over the previous four weeks is slightly smaller among the French re-
spondents (38.4%) than at the pooled level. Furthermore, 27% of the
respondents reported that religious beliefs, food allergies, or other
health reasons prevented them from consuming certain types of red or
processed meat (e.g., pork). This proportion is nearly identical between
French and Italian respondents.

3.2. Measures

The questionnaire was developed in English using previously vali-
dated measurement scales and translated into Italian and French by a
professional translation office. Back-translation was applied to ensure
the meaning of the items on each scale. Web-based surveys were pre-
tested on two small convenience samples in two consecutive waves (data
were not included in the final sample) to assess clarity and superficial
validity. The questionnaire was organized in accordance with the
guidelines of Jaeger and Cardello (2022) to optimize data quality and
lasted 8 minutes on average. Once the screening questions were passed,
the respondents answered items measuring the different constructs
presented in the conceptual model (Fig. 1). Specifically, six items
adapted from the work of Pandey et al. (2021) measured respondents’
attitudes toward sustainability, healthiness, and ethics of reducing red
and processed meat consumption (ATT). Three items on social norms
(SN) (Carfora et al., 2017) and three on personal norms (PN) (Carfora
et al., 2020) assessed whether excessive meat consumers felt social or
personal pressure to change their habitual behavior. Three items on
perceived behavioral control (PBC) and three items on intentions (INT)
were adapted from Wolstenholme et al. (2021). Reduction behavior
(BEH) was measured using three items adapted from the study by Wan
et al. (2012). The wording of each item is detailed in Table Al in the
Appendix.

Respondents indicated their level of agreement or disagreement with
each statement using a 7-point Likert scale (i.e., 1 = strongly disagree
and 7 = strongly agree). Additionally, they rated the relevance of 11
different attributes during their daily food choices using the FCM scale
(Onwezen et al., 2019), with a 7-point scale ranging from 1 (not at all
important) to 7 (very important). Each of the 11 items in the FCM scale
(Onwezen et al., 2019) represents a distinct motive, collectively
measuring consumers' food choice motivations. The descriptive statistics
for the items are presented in Table 2.

3.3. Statistical analyses

The quality of the measurement model was assessed through
confirmatory factor analysis (Kline, 2023). The reliability of each
construct was evaluated using common reliability measures such as
Average Variance Extracted (AVE), Cronbach’s alpha («), and omega
coefficient (Trizano-Hermosilla & Alvarado, 2016). In addition, the
lower limit of the 95% Confidence Interval (CI) of Cronbach’s o was
evaluated (Trinchera et al., 2018). A Structural Equation Model (SEM)
(Bollen, 2014) was subsequently used to test the proposed model.
Considering that multivariate normality was not verified in our data
(Mardia’s test statistic: 16200.34, p < 0.001), we adhered to Maydeu-
Olivares (2017) advice and employed the maximum likelihood esti-
mator with robust standard errors and a mean-and-variance adjusted
test statistic (MLMV) (Asparouhov & Muthén, 2010). Model fit was
assessed using the Satorra-Bentler scaled test statistic (mean-adjusted),
SBcz, the Standardized Root Mean Square Residual (SRMR), Root Mean
Square Error of Approximation (RMSEA), Comparative Fit Index (CFI),
and Tucker-Lewis Index (TLI) (Hu & Bentler, 1999; Satorra & Bentler,
2001). Additionally, to avoid relying solely on predetermined threshold
values, we included the significance level associated with the null
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hypothesis of a population RMSEA < 0.05 and the 90% CI bounds for the
robust RMSEA value as additional fit indicators. Moreover, to further
assess the model fit, we referred to the ratio of the chi-square associated
with the model and its degrees of freedom (Joreskog & Sorbom, 1993).
Discriminant validity was evaluated using the heterotrait-monotrait
ratio of correlations (HTMT) (Henseler et al., 2015), and the statistical
significance of the indirect effects was tested using bootstrap-based
standard errors. To test for differences/similarities between the SEMs
resulting from the Italian and French single samples, a cross-country
measurement invariance analysis and a cross-country structural invari-
ance analysis were conducted (for further details, see Section 4.3). All
statistical analyses were performed in RStudio 2022.07.2, using lavaan R
package, version 0.6-12 (Rosseel, 2012), semTools R package, version
0.5-6 (Jorgensen et al., 2022) and the semPower R package, version 2.1.1
(Moshagen & Erdfelder, 2016).

3.4. Common Method Bias

The results were tested for Common Method Bias (CMB; Podsakoff &
Organ, 1986; Podsakoff et al., 2003) using the post-hoc marker variable
approach (Lindell & Whitney, 2001; Malhotra et al., 2006). The stability
of the estimated path coefficients’ magnitudes and significance levels
post-CMB correction implies that CMB does not pose a significant issue
in our research. For a detailed comparison of the path coefficient esti-
mates before and after CMB correction, please refer to Table A3 in the
Appendix.

4. Results
4.1. Measurement model

Table 3 outlines the estimates for Cronbach’s a and their corre-
sponding 95% ClIs, as well as the composite reliability (CR) and the
average variance extracted (AVE) values. The 95% CIs’ lower limits for
Cronbach’s a, calculated at the pooled level, are higher than 0.78 for all
constructs except the Perceived Behavioral Control (PBC) scale, signi-
fying robust internal consistency. The CR and AVE metrics demonstrate
adequate reliability of the scales except the PBC and FCM scales. This is
due to a moderate internal consistency observed for the PBC scale in the
French sample (Cronbach’s a = 0.53; CI_.0.95 = 0.44; 0.62) concerning
the Italian one (Cronbach’s o = 0.75; CI_0.95 = 0.70; 0.80). Factor
loading point estimates are all above 0.69, supporting a good validity of
the measurement model (for more details, including their respective
95% ClIs, see Table A2 in the Appendix). All HTMT values (Table 4) are
largely below the most conservative threshold of 0.85, as proposed by
Kline (2010). We can conclude that the discriminant validity among the
latent constructs in our theoretical model is verified.

4.2. Structural model

The theoretical model depicted in Fig. 1 exhibits an acceptable fit to
the data (n = 1037; SBy2 = 1832.10 with 734 df; robust CFI = 0.86;
robust TLI = 0.85; SRMR = 0.08; robust RMSEA = 0.06, 95% CI = 0.05;
0.06) (Browne & Cudeck, 1992; Kline, 2010; MacCallum et al., 1996).
The ratio between the SBy2 and the model's degrees of freedom equals
2.50, supporting an acceptable fit of the model (Schermelleh-Engel
et al., 2003). Our theoretical model accounts for 58% of the variance in
the intention to reduce red and processed meat consumption and 60% of
the variance in self-reported reduction behavior.

Table 5 shows the standardized path coefficient estimates for all the
hypothesized relations and control variables. All our research hypoth-
eses are supported at a significance level of p < 0.001. Regarding H1, the
results show that excessive meat eaters' intention to reduce red and
processed meat consumption positively influences self-reported reduc-
tion behavior (p = 0.77, p < 0.001). Furthermore, our findings indicate
that among consumers with excessive red and processed meat
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Table 2

Descriptive statistics of construct items (N = 1037).
Item Mean Sd Median Min Max Range Skew Kurtosis
SN1 3.92 1.80 4 1 7 6 —0.09 —0.92
SN2 4.42 1.61 4 1 7 6 —0.34 ~0.42
SN3 4.09 1.83 4 1 7 6 —0.21 —0.96
PBC1 4.63 1.76 5 1 7 6 —0.63 —0.46
PBC2 4.56 1.57 5 1 7 6 -0.57 -0.17
PBC3 4.50 1.62 5 1 7 6 —0.62 —0.29
PN1 4.02 1.80 4 1 7 6 —0.12 —0.92
PN2 4.30 1.69 4 1 7 6 —0.36 —0.57
PN3 4.19 1.79 4 1 7 6 —0.30 —0.80
ATT1 4.58 1.77 5 1 7 6 —0.32 —0.75
ATT2 4.57 1.72 5 1 7 6 —0.34 —-0.72
ATT3 4.54 1.64 5 1 7 6 —0.37 —0.54
ATT4 4.75 1.67 5 1 7 6 —0.51 —0.41
ATTS 4.86 1.66 5 1 7 6 —0.42 —0.60
ATT6 4.63 1.67 5 1 7 6 -0.43 -0.53
INT1 4.34 1.77 4 1 7 6 —0.29 —0.79
INT2 4.59 1.74 5 1 7 6 —0.53 —0.51
INT3 4.51 1.73 5 1 7 6 -0.48 —0.54
BEH1 4.17 1.75 4 1 7 6 —0.22 —0.82
BEH2 4.15 1.75 4 1 7 6 —0.29 —0.79
BEH3 4.23 1.77 4 1 7 6 -0.31 —0.80
FCM1 5.06 1.55 5 1 7 6 —0.42 —0.55
FCM2 5.11 1.41 5 1 7 6 —0.66 0.31
FCM3 5.11 1.37 5 1 7 6 —0.50 —0.05
FCM4 5.35 1.37 5 1 7 6 —0.54 -0.35
FCM5 5.20 1.36 5 1 7 6 —0.55 —0.02
FCM6 5.21 1.38 5 1 7 6 —0.52 -0.13
FCM7 4.98 1.50 5 1 7 6 -0.53 -0.08
FCM8 4.93 1.45 5 1 7 6 —0.47 —0.08
FCM9 4.96 1.45 5 1 7 6 —0.43 —0.26
FCM10 5.05 1.48 5 1 7 6 —0.50 —0.28
FCM11 4.94 1.51 5 1 7 6 -0.47 -0.27

meat consumers to reduce their consumption, thereby confirming H3.
Table 3 1 ignificantly and positively influenced by social
Constructs’ reliability measures (N = 1037). Personal norms are significantly . P y Y
norms (f = 0.70, p < 0.001) and perceived behavioral control (§ =0.17,

Constructs a [95% C.L]* CR AVE p < 0.001), supporting both H4a and H4b. In turn, these norms signif-
Attitude (ATT) 0.874 [0.859; 0.889] 0.874 0.540 icantly positively impact attitudes toward reducing red and processed
Social Norms (SN) 0.815 [0.790; 0.839] 0.823 0.611 meat consumption (f = 0.75, p < 0.001), confirming H4c. The indirect
Personal Norms (PN) 0.807 [0.780; 0.833]  0.808  0.585 effects of social norms (B = 0.53, p < 0.001) and perceived behavioral
Perceived Behavioral Control (PBC) 0.683 [0.641; 0.725] 0.692 0.434 s . .
Intention (INT) 0.903 [0.888; 0.918] 0.903 0.757 control (f = 0.13, p < 0.001) on consumers’ attitudes toward reducing
Behavior (BEH) 0.868 [0.849; 0.886] 0.869 0.688 red and processed meat consumption are both significant, confirming
Food Choices Motives (FCM) 0.867 [0.852; 0.882] 0.866 0.376 H4d and supporting the full mediation role of personal norms on both

# The values within parentheses represent the limits of the 95% Confidence
Interval calculated following Trinchera et al., 2018.

Table 4
Correlation and HTMT values among the latent constructs (N = 1037).
ATT SN INT BEH PBC PN FCM

ATT 0.584 0.756 0.584 0.358 0.753 0.272
SN 0.575 0.471 0.363 0.440 0.776 0.417
INT 0.717 0.668 0.772 0.306 0.586 0.310
BEH 0.549 0.615 0.769 0.236 0.453 0.240
PBC 0.461 0.442 0.410 0.317 0.475 0.409
PN 0.659 0.758 0.804 0.740 0.305 0.361
FCM 0.455 0.338 0.336 0.313 0.367 0.283

Notes: The upper section displays the estimated correlations, and the values in
the lower part are the HTMT values.

consumption, a positive attitude toward reducing consumption signifi-
cantly influences their behavioral intentions to cut back (§ = 0.73, p <
0.001), supporting H2. The results also reveal a significant positive ef-
fect of the FCM scale on the intention to reduce red and processed meat
consumption (f = 0.11, p < 0.001). Indeed, attention to food healthi-
ness, sustainability, and convenience during daily food purchases
significantly influences the intentions of excessive red and processed

relations. Regarding sociodemographic variables, while gender and age
show non-significant effects in our theoretical model, socioeconomic
status, as measured by income and education levels, shows statistically
significant differences.

4.3. Cross-country invariance

We conducted an analysis to assess the robustness of our theoretical
model across France and Italy. Initially, we evaluated the model’s cross-
country measurement invariance between French and Italian con-
sumers. This required a comparative analysis of nested models, gradu-
ally growing the levels of invariance from configural to scalar
invariance. The comparison of the fit for the nested models, conducted
through both the chi-square difference test and the root mean square
error of approximation difference (RMSEAD) method, as proposed by
Savalei et al. (2024), enabled us to confirm metric invariance (p = 0.99;
see Table A4 in the Appendix). We evaluated our model for scalar
invariance, using the metric invariance model as a reference. The
comparison between the metric and the scalar models revealed a sig-
nificant chi-square difference (Ay? = 47.56, df = 25, p = 0.004). How-
ever, with such a large sample size, as in our study, even small-scale
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Table 5
Standardized path coefficients (N = 1037).
Hypothesis Path Beta S.E. t-statistic p-value Supported

H1 INT - BEH 0.772 0.026 29.926 <0.001 Yes

H2 ATT - INT 0.725 0.023 31.302 <0.001 Yes

H3 FCM - INT 0.113 0.029 3.856 <0.001 Yes

H4a SN = PN 0.703 0.036 19.675 <0.001 Yes

H4b PBC » PN 0.166 0.044 3.737 <0.001 Yes

H4c PN = ATT 0.753 0.022 33.879 <0.001 Yes

Had Indirect effect of SN on ATT via PN 0.529 0.032 16.544 <0.001 Yes
Indirect effect of PBC on ATT via PN 0.125 0.034 3.707 <0.001 Yes
AGE -0.002 0.024 -0.100 0.920 No effect
EDU_HighSchool 0.038 0.045 0.844 0.399 No effect
EDU_Bachelor 0.024 0.041 0.587 0.557 No effect
EDU_Master 0.085 0.039 2.152 0.031 Effect

Control Variables EDU_PostMaster 0.037 0.034 1.083 0.279 No effect
INC_Low -0.035 0.039 -0.902 0.367 No effect
INC_Average -0.090 0.039 -2.318 0.020 Effect
INC_High -0.090 0.034 -2.63 0.009 Effect
SEX _Female -0.026 0.024 -1.062 0.288 No effect

differences in fit are significant. By comparing the fit of the two nested
models in terms of robust CFI and robust RMSEA, it is clear that they fit
the same. Additionally, the small value” of the RMSEAp index supports
the equivalence of the fit of Models 2 and 3 and thus scalar invariance
among the French and Italian samples. The same logic applies when
comparing the fit of Model 3 to that of Model 4, but this time, the
RMSEAp, value is slightly higher than the 0.08 threshold indicated by
Zhang et al. (2022), suggesting that residual invariance is not verified in
our study.

After establishing scalar invariance, French and Italian samples were
compared with respect to their structural model parameters. The path
coefficients estimated for both samples independently, under the
assumption of scalar invariance, are presented in Table A5 in the Ap-
pendix. To test structural invariance, the fit of the model assuming scalar
invariance while allowing for differing path coefficients between the
French and Italian samples (N = 1037; SBy? = 2555.25 with 1518 df;
robust CFI = 0.84; SRMR = 0.08; robust RMSEA = 0.06 and its 95% CI =
0.056; 0.064) was compared to the fit of the model assuming metric
invariance with equal path coefficients (N = 1037; SBy? = 2576.58 with
1533 df; robust CFI = 0.84; SRMR = 0.08; robust RMSEA = 0.06 and its
95% CI = 0.05; 0.06). Both models fit the same, as indicated by the non-
significant chi-square difference (sz = 12.13, df = 15, p = 0.67).
Additionally, the small value of RMSEAp (RMSEAp = 0.03) supports the
hypothesis that the two nested models fit the data equally. Accordingly,
a more parsimonious model, which assumes equality in the path co-
efficients among the French and Italian samples, is preferred. These
findings provide strong evidence supporting that the behavioral model
explaining the determinants of reduced red and processed meat con-
sumption is consistent among excessive consumers in both France and
Italy, thereby supporting H5.

4.4. Post-hoc power analyses

We conducted several post hoc power analyses to assess the suffi-
ciency of our sample size for testing the study hypotheses, specifically
when examining the overall model fit and the equivalence of two nested
models via chi-square difference tests for assessing measurement and
structural invariance. The results of the first post hoc power analysis
indicated that, with a total sample size of N = 1,037 and an alpha level of
0.05, the statistical power to detect a model misspecification corre-
sponding to an RMSEA of at least 0.050 in a model with 734 degrees of

4 As specified in Savalei et al. (2024): “RMSEAp is interpreted in the same
way as the overall model RMSEA.” Thus, a high RMSEAp, value indicates a
significant increase in misfit caused by the constraints imposed in the more
complex model (i.e., the model with more df).

freedom was 99%. At the country level, assuming a sample size of 500,
lower than the actual sample sizes for both Italy and France, the power
remained consistently high at 99%. Furthermore, we assessed the power
of the chi-square difference tests under the null hypothesis of equivalent
fit between two nested models. For the measurement invariance test (df
= 25) and the structural invariance test (df = 15), the post hoc power
analysis revealed power estimates of 83% and 79%, respectively,
assuming an effect size of 0.05, an alpha level of 0.05 and a sample size
of 500.

5. Discussion

This study aims to deepen the understanding of the factors influ-
encing the intention to reduce red and processed meat consumption
among excessive consumers, defined as individual who report
consuming red and processed meat more than four times per week, in
France and Italy. Consistent with the literature, our findings confirm
that intentions to reduce red and processed meat consumption positively
and significantly influence self-reported reduction behavior. This sug-
gests that even among excessive meat consumers minimal intentions to
reduce red and processed meat consumption may still lead to behavioral
change (de Gavelle et al., 2019). Similarly, a positive attitude toward
reducing red and processed meat consumption significantly and posi-
tively influences behavioral intentions to reduce consumption. When
consumers perceive the benefits of reducing red and processed meat
consumption, such as improvements in personal health or positive
environmental impacts, they are more likely to be motivated to do so.
Consistent with previous findings (Coker & van der Linden, 2022; Lentz
et al., 2018; Marcus et al., 2022; Rees et al., 2018; Wolstenholme et al.,
2021), attitudes had the greatest impact, revealing that addressing at-
titudes toward reducing red and processed meat consumption is the
most promising avenue for increasing intention to reduce meat
consumption.

The primary contribution of our research lies in highlighting the
central role of personal norms as a full mediator in the relationship
between social norms, perceived behavioral control, and attitudes to-
ward intention to reduce red and processed meat consumption. These
results partially confirm the findings of Severijns et al. (2023), who
posited that social contacts, understood as personal norms, are a
promising pathway for reducing animal protein consumption. In
contrast to findings from the Netherlands (Severijns et al., 2023), our
results support the hypothesis that social norms - specifically, the
perception of how socially acceptable a behavior is - positively influence
personal norms. This suggests that in both Italy and France, excessive
consumers of red and processed meat who perceive social pressure to
reduce their consumption are more likely to develop personal norms
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supporting that behavior. These findings align with those of recent
research (Hielkema & Lund, 2021; Sharps et al., 2021), indicating that
family and friends play significant roles in motivating individuals to
decrease red and processed meat consumption. Therefore, campaigns
that target social environments are expected to be highly effective.

Our results also highlight that perceived behavioral control, which
refers to one’s perception of their ability to change behavior, is a sig-
nificant factor that can be leveraged to positively influence consumers'
attitudes towards reducing red and processed meat consumption by
enhancing their personal norms. This means that when excessive eaters
are confident in their ability to reduce red and processed meat con-
sumption, they are more likely to develop personal norms that support
this decision (Seffen & Dohle, 2023). Therefore, campaigns aimed at
communicating the wide availability of quick and easy plant-based op-
tions for preparing meatless dishes, along with increasing access to
substitute products, could be pivotal in enhancing perceived behavioral
control. This, in turn, may create opportunities to reduce red and pro-
cessed meat consumption (Seffen & Dohle, 2023). Regarding socio-
demographic variables, control variables such as gender and age did not
show significant effects in our theoretical model, indicating that they do
not differentially impact intention to reduce red and processed meat
consumption. This contrast with findings from Coker and van der Linden
(2022) and the green consumer profile outlined by Diamantopoulos
et al. (2003). By contrast, income and education had significant effects.
One plausible explanation could be that wealthier and more educated
consumers rely more on their perceived knowledge of the potential risks
of excessive red and processed meat consumption, thereby exercising
greater control over their consumption habits. However, these results
should be interpreted with caution because of the convenience sampling
method employed.

Our findings also demonstrate that considering attributes such as
healthfulness, sustainability, and convenience (both in buying and
preparing) in daily food choices positively affects intentions to reduce
meat consumption. These results further validate and expand upon the
findings of Wang and Scrimgeour (2021), who observed the influence of
environmental concerns on willingness to adopt a more plant-based diet
in China and New Zealand. Therefore, raising consumer awareness of
these factors may effectively decrease meat consumption among in-
dividuals who consume meat excessively. Public campaigns and
behavioral incentives can further support this shift by emphasizing the
associated negative health effects of excessive meat consumption (Caso
et al., 2023) and employing heuristic strategies (Wassmann et al., 2023).

Finally, our research identified a common behavioral model
explaining intentions to reduce red and processed meat consumption in
Western countries. This suggests that implementing cross-country
campaigns could streamline marketing efforts and potentially reduce
the costs associated with tailoring solutions to specific countries.

In summary, our results highlight the need for integrated in-
terventions that simultaneously consider intentions, attitudes, social
norms, perceived control, and food choice motives to effectively pro-
mote sustainable dietary change among excessive meat consumers.

6. Limitations and future research

This study has several key limitations. First, it relied on convenience
samples from Italy and France. Consequently, the generalizability of our
findings and interpretations may be constrained, warranting replication
with nationally representative samples to discern geographical varia-
tion. Additionally, by examining the behavioral intentions of consumers
in two European countries, Italy and France, both traditionally adhering
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to the Mediterranean dietary pattern, this study provides a partial
perspective on cross-country similarities and differences in the behav-
ioral model underlying the intention to reduce red and processed meat
consumption. Future research could investigate whether the observed
model invariance persists in countries with different dietary habits and
cultural contexts.

Moreover, the use of self-reported measures for intention and
behavior may have introduced social desirability bias. Future in-
vestigations could employ objective measures, such as purchasing data
or field experiments, to capture actual red and processed meat con-
sumption frequencies, thereby offering insights into authentic behaviors
and the influence of situational factors. Finally, our study does not
exclude the potential influence of undisclosed factors, such as personal
beliefs and psychographic characteristics, on the reduction in red and
processed meat consumption. Future interdisciplinary research should
explore these aspects comprehensively, aiming to uncover additional
individual and context-specific factors while investigating the potential
interconnections among them. This approach will enhance our under-
standing of consumer behaviors related to meat consumption and pro-
vide valuable insights for designing more effective, behavior-focused
interventions.
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Appendix A. Appendix

Table Al
Item descriptions

Items

(SN1) Most people who are important to me think that I should reduce red/processed meat consumption.
(SN2) People who are important to me would approve my reduction of red/processed meat consumption.
(SN3) People who are important to me want me to reduce red/processed meat consumption.
(PBC1) It is entirely up to me if I reduce my weekly red/processed meat consumption.

(PBC2) I believe I have enough opportunities to reduce my consumption of red/processed meat.
(PBC3) I feel able to reduce my consumption of red/processed meat.

(PN1) I would feel guilty if I would not reduce my red/processed meat consumption.

(PN2) I feel morally obliged to reduce red/processed meat consumption.

(PN3) Having an excessive red/processed meat consumption is against my moral principles.
(ATT1) I think reducing consumption of red/processed meat is a sustainable choice.

(ATT2) I think that reducing consumption of red/processed meat is environmentally friendly.
(ATT3) I think that reducing consumption of red/processed meat have digestive benefits.
(ATT4) I think that reducing consumption of red/processed meat are beneficial for my health.
(ATT5) I think reducing consumption of red/processed meat is better for animal welfare.
(ATT 6) Reducing consumption of red/processed meat makes me feel good.

(INT1) I intend to reduce my weekly red/processed meat consumption.

(INT2) I plan to reduce my weekly red/processed meat consumption.

(INT3) I will reduce my weekly red/processed meat consumption.

(BEH1) I have been reducing my consumption of red/processed meat gradually.

(BEH2) I have reduced my consumption of red/processed meat over the past four weeks.
(BEH3) I have reduced my consumption of red/processed meat when I eat out of home.

It is important to me that the food I eat on a typical day...

(FCM1) is healthy

(FCM2) is a way of monitoring my mood (e.g., a good feeling or coping with stress)

(FCM3) is convenient (in buying and preparing)

(FCM4) provides me with pleasurable sensations (e.g., texture, smell and taste)

(FCMS5) is natural

(FCM6) is affordable

(FCM?7) helps me control my weight

(FCMB8) is familiar

(FCM9) is environmentally friendly

(FCM10) is animal friendly

(FCM11) is fairly traded

Table A2
Factor loadings (N = 1037).

Lv MV Estimate SE t-values p-values ci.lower ci.upper
ATT1 1
ATT2 0.987 0.029 34.347 <0.001 0.930 1.043
ATT ATT3 0.921 0.036 25.442 <0.001 0.850 0.992
ATT4 0.917 0.038 24.394 <0.001 0.843 0.991
ATT5 0.847 0.035 24.393 <0.001 0.779 0.915
ATT6 0.915 0.040 22.87 <0.001 0.836 0.993
SN1 0.983 0.035 27.911 <0.001 0.914 1.052
SN SN2 0.814 0.036 22.748 <0.001 0.744 0.884
SN3 1
INT1 0.988 0.021 46.659 <0.001 0.946 1.029
INT INT2 1
INT3 0.974 0.019 50.352 <0.001 0.936 1.012
BEH1 0.974 0.024 39.967 <0.001 0.927 1.022
BEH BEH2 1
BEH3 0.914 0.027 33.705 <0.001 0.861 0.968
PBC1 0.783 0.059 13.182 <0.001 0.667 0.900
PBC PBC2 1
PBC3 0.921 0.052 17.586 <0.001 0.818 1.024
PN1 1
PN PN2 0.968 0.034 28.630 <0.001 0.901 1.034
PN3 0.917 0.042 21.936 <0.001 0.835 0.999
FCM1 0.999 0.049 20.244 <0.001 0.903 1.096
FCM2 0.795 0.046 17.139 <0.001 0.704 0.886
FCM3 0.773 0.045 16.996 <0.001 0.684 0.862
FCM4 0.740 0.046 16.020 <0.001 0.649 0.830
FCM5 0.893 0.040 22.509 <0.001 0.816 0.971
FCM FCM6 0.734 0.044 16.511 <0.001 0.647 0.821
FCM7 0.807 0.045 18.030 <0.001 0.720 0.895
FCM8 0.691 0.043 15.995 <0.001 0.606 0.776
FCM9 1
FCM10 0.970 0.039 24.803 <0.001 0.894 1.047
FCM11 0.903 0.039 22.892 <0.001 0.826 0.980
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Table A3
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Path coefficients estimates before and after adjusting for Common Method Bias (N = 1037).

Hypothesis Path Original estimates CMB adjusted estimates

H1 INT - BEH 0.772* 0.772%**
H2 ATT = INT 0.725%** 0.725%**
H3 FCM - INT 0.113%** 0.113%**
H4a SN - PN 0.703*** 0.703%***
H4b PBC » PN 0.166%** 0.166***
Hé4c PN - ATT 0.753%%* 0.753%**
Had Indirect effect of SN on ATT via PN

Indirect effect of PBC on ATT via PN
AGE

EDU_HighSchool

EDU_Bachelor

EDU_Master

EDU_PostMaster

INC_Low

INC_Average

INC_High

Gender W

Control Variables

Notes: *p<0.05; **p<0.01; ***p <0.001.

Table A4

Tests for measurement invariance between France and Italy samples.
Model SB y? df Robust CFI ~ Robust RMSEA  Model Comparison Ay? p-value  RMSEAp Decision
Model 1 1585.03 886 0.889 0.065 - - - -
Model 2  1614.61 911 0.888 0.064 2vs. 1 11.56 0.990 0.011 Metric invariance supported
Model3 1674.07 936 0.884 0.065 3vs2 47.56 0.004 0.054 Scalar invariance supported
Model 4  1762.29 968 0.872 0.067 4vs3 57.50 0.004 0.083 Residual invariance rejected

Note: Model 1, CFA model for configural invariance — no constrains; Model 2, CFA model for metric (weak) invariance — same loadings; Model 3, CFA model for scalar (strong)
invariance — same loadings and intercepts; Model 4, CFA model for residuals (strict) invariance — same loading, intercepts and residual variances.

Table A5
Standardized path coefficients comparison between France and Italy, estimates obtained under scalar measurement
invariance.
Hypothesis Path France Italy
(n=513) (n = 524)
H1 INT -» BEH 0.729%** 0.813***
H2 ATT - INT 0.695 0.76.
H3 FCM - INT 0.135%** 0.083***
H4a SN = PN 0.747%%* 0.631%**
H4b PBC » PN 0.163* 0.260%**
H4c PN - ATT 0.727%%* 0.787***
Indirect effect of SN on ATT via PN 0.543%** 0.496***
Indirect effect of PBC on ATT via PN 0.118* 0.205%**
AGE —0.013 0.016
EDU_HighSchool 0.160* —0.074
EDU_Bachelor 0.096 —0.022
EDU_Master 0.176** —0.002
Control Variables EDU_PostMaster 0.143* —0.063
INC_Low —0.105 0.035
INC_Average —0.168* —0.006
INC_High —0.166 —0.015
Gender W —0.050 —0.006

Notes: *p < 0.05; **p < 0.01; ***p < 0.001.

Data availability

The data supporting the findings of this study are openly available
and can be accessed.
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