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Abstract

Shrinking meat intake levels and simultaneously increasing consumption of plant-
based products among consumers suggest that consumers’ dietary behavior implies
the purchase of plant-based food substitutes. We contribute to the literature by inves-
tigating the most important determinants of consumers’ dietary behavior and atti-
tude towards plant-based food substitutes and whether consumers’ dietary behavior
is of relevance for the attitude towards plant-based food substitutes. Data of 1,363
consumers was used for structural equation modeling as well as necessary condi-
tion analysis. Consumers’ dietary behavior is found to play only a minor role in atti-
tude formation towards plant-based food substitutes. Dietary behavior is primarily
influenced by animal welfare concerns. We did not find environmental concerns,
consumers’ perceived effectiveness, and health consciousness to influence dietary
behavior. However, as consumers associate a high standard of animal welfare with
healthiness and food safety, following a plant-based diet due to animal welfare con-
cerns might be an altruistic pretext for health consciousness as an egoistic motive.
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1 Introduction

Throughout past years, consumers’ dietary behavior is shifting in terms of a stead-
ily decreasing meat intake and increasing consumption of plant-based products:
meat consumption continues to sink in large European countries like Germany,
France, and Italy (Agriculture and Agri-Food Canada 2017). Simultaneously, the
plant-based food market increased by 29% from 3.9 billion US dollars to 5.0 bil-
lion US dollars from 2017 to 2019 in the US alone (PBFA and GFI 2020), and
meat substitute sales are expected to continue to grow in Germany with a value
of 255.6 million US dollars in 2020 (Agriculture and Agri-Food Canada 2017).
This increase in plant-based food substitute market value and the simultaneous
decline in meat intake suggests that the concept of consumers’ dietary behavior
is closely related to the purchase of plant-based food substitutes. As omnivores
frequently associate a plant-based diet with negative attributes (e.g., negative ste-
reotypes or nutritional deficiencies) (Lea and Worsley 2001; Pohjolainen et al.
2015), it appears likely that only vegetarians and vegans are interested in purchas-
ing plant-based food substitutes. However, research found consumers with a high
nutritional knowledge to exhibit a negative attitude towards meat (Shepherd and
Towler 2007) and hence, health-conscious individuals with a lower meat intake
level may also be targeted by plant-based substitutes. Hence, it remains unclear
whether consumers’ dietary behavior is of relevance in the context of plant-based
food substitutes.

Further, to gather a better understanding of the impact of consumers’ dietary
behavior on plant-based food substitutes, the primary motives for a consumer’s
dietary behavior need to be investigated. Exploratory research found health-
related (Dyett et al. 2013; Janssen et al. 2016; Lea et al. 2006b), environmen-
tal-related (Janssen et al. 2016; Mullee et al. 2017), and animal welfare-related
aspects (Mullee et al. 2017) to be the main benefits associated with a plant-based
diet. However, contrary findings were gathered among omnivores, linking a plant-
based diet with nutrient deficiencies (Corrin and Papadopoulos 2017; Lea et al.
2006a; Lea and Worsley 2001; Pohjolainen et al. 2015) and refusing to reduce
meat consumption due to health reasons (Boer et al. 2017). Similarly, environ-
mental impact only played a negligible role for dietary behavior in some studies
(Fox and Ward 2008; Povey et al. 2001). Apparently, determinants of consumers’
dietary behavior and plant-based food substitute purchase behavior are still not
fully understood.

We thus contribute to the literature by investigating whether consumers’
dietary behavior is determined by different altruistic or egoistic motives or per-
ceived consumers’ effectiveness, and whether consumers’ dietary behavior is of
relevance for the attitude towards plant-based food substitutes. We compile and
test a model based on the Theory of Reasoned Action (TRA) (Ajzen and Fish-
bein 1980; Fishbein and Ajzen 1975), and employ structural equation modeling
using partial least squares (PLS-SEM). As a result, we expect to identify fac-
tors that are sufficient to shift consumers’ diet towards being plant-based and
examine the linkage between dietary behavior and attitude towards plant-based
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food substitutes. PLS-SEM is complemented with a necessary condition analysis
(NCA) (Dul 2016a) to gain further insights into the potential necessity of factors.
To combine both approaches, we draw on the procedure recently suggested in
the PLS literature and use latent variable scores as input for NCA (Richter et al.
2020).

The remainder of this study is structured as follows: We first outline the relevant
theoretical background, then describe our methodology, and report our results. Sec-
tion 5 first merges and discusses the findings of both PLS-SEM as well as NCA and
then depicts our theoretical contribution and practical implications. Section 6 draws
concluding remarks and outlines limitations as well as directions for future research.

2 Theoretical background
2.1 Theory of reasoned action

For decades, researchers draw on the TRA (Ajzen and Fishbein 1980; Fishbein
and Ajzen 1975) to explain an individual’s behavior. At its core, the TRA assumes
behavior to be determined by an individual’s behavioral intention to exhibit the
respective behavior. Behavioral intention, in turn, is influenced by both an intrinsic
(i.e., attitudinal) as well as an extrinsic (i.e., social) component. The former aspect,
an individual’s attitude towards a behavior, is assumed to be a function of the indi-
vidual’s behavioral beliefs about the likelihood of the behavior’s consequences
and the evaluation of these consequences. The latter aspect, subjective norm, is a
function of normative beliefs regarding what the individual’s relevant others think
about the behavior and the individual’s motivation to comply with this evaluation.
However, the influence of attitude and subjective norm on intention is not always
equal: Depending on the specific behavior, the situation, and individual differences
of the actor, the strength of the impact of the attitudinal and normative component
on behavioral intention varies (Ajzen and Fishbein 1980).

The TRA predicts primarily volitional behavior, i.e., behavior over which the
individual completely has control, or behavior which does not require skills, oppor-
tunities, or cooperation of others (Ajzen 1988; Fishbein and Ajzen 1975; Webb and
Sheeran 2006). However, behavior is often assumed to be neither entirely volitional
nor entirely involitional but ranges in between (Liska 1984). Thus, the Theory of
Planned Behavior (TPB) added the concept of perceived behavioral control and
incorporated factors internal (e.g., skills or abilities) and external (e.g., time or
opportunity) to the person (Ajzen 1985, 1988). It captures the individual’s beliefs
about how easy or difficult the behavior’s performance is assumed to be (Ajzen and
Madden 1986). Therefore, it is frequently compared to the notion of self-efficacy
(Ajzen 1991; Ajzen and Madden 1986; Bandura 1982).

Both the TRA and the TPB (or extracts) were used to elucidate the purchase
behavior of green products in general (Chan 2001; Jaiswal and Kant 2018; Kautish
et al. 2019; Yadav and Pathak 2016, 2017) as well as of organic food (Michaelidou
and Hassan 2008; Singh and Verma 2017; Smith and Paladino 2010; Vermeir and
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Verbeke 2006, 2008). We thus draw on the TRA to elucidate the purchase intention
of plant-based substitutes:

HI: Attitude towards plant-based food substitutes has a positive impact on pur-
chase intention for plant-based food substitutes.

H2: Subjective norm has a positive impact on purchase intention for plant-based
food substitutes.

2.2 Consumers’ dietary behavior

The intrinsic component of purchase intention, i.e., attitude, towards specific food
products (such as plant-based food substitutes) may strongly depend on the consum-
er’s diet. Research found the main barriers towards a plant-based diet among omni-
vores to be health concerns about vegetarianism, such as nutrient deficiencies (Cor-
rin and Papadopoulos 2017; Lea et al. 2006a; Lea and Worsley 2001; Pohjolainen
et al. 2015), convenience and habit in terms of food neophobia (Corrin and Papa-
dopoulos 2017; Lea et al. 2006a; Lea and Worsley 2001; Pohjolainen et al. 2015),
social concerns such as negative stereotypes (Lea and Worsley 2001), and hedonic
barriers such as meat enjoyment (Corrin and Papadopoulos 2017; Lea et al. 2006a;
Lea and Worsley 2001; Pohjolainen et al. 2015). Consequently, such consumers may
consider plant-based food substitutes unnecessary and exhibit a rather negative atti-
tude towards such products.

Thus, it appears likely that plant-based food substitutes may be particularly of
interest for vegan and vegetarian consumers or individuals with specific allergies.
However, extant research found health-conscious individuals with a high nutritional
knowledge to have a negative attitude towards meat products (Shepherd and Towler
2007) and, thus, even non-vegetarian but health-conscious consumers with lower
meat intake levels may have a positive attitude towards such plant-based products.
Nevertheless, paradoxically, low meat-eating consumers were found to be unwilling
to give up meat consumption entirely due to health reasons (Boer et al. 2017). We
thus hypothesize:

H3: A consumer’s dietary behavior (in terms of a plant-based diet) has a positive
impact on attitude towards plant-based food substitutes.

2.3 Altruistic motives: environmental concerns and animal welfare concerns

Within the literature, an individual’s degree of emotional attachment to environmental
problems and its enduring beliefs and feelings about the environment are referred to
as the individual’s ecological affect or environmental concerns (Chan 2001; Maloney
et al. 1975; Weigel and Weigel 1978). An overview of studies employing environmen-
tal concerns suggests that attitude as well as green behavior can be predicted using this
variable (Kautish and Sharma 2019; Sharma and Joshi 2017). Sophisticated approaches
provide a granular depiction of the concept, and assume environmental concerns to
reflect three facets: Mostly, consumers’ environmental concerns are referred to as a
social-altruistic value orientation and imply that “an individual would bear personal
costs to safeguard the environment only when doing so would protect other human
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beings” (Stern et al. 1993). However, if environmental concerns were based on self-
interest and egoistic value orientation, an individual would only feel responsible for
protecting the environment if the expected benefit for the individual itself outweighed
the expected costs (Stern et al. 1993). The third dimension of environmental concerns
comprises an individual’s biospheric values: the individual would express concerns
regarding other species and their habitat but would be unconcerned when environmen-
tal issues only affect other humans (Stern et al. 1993). Notwithstanding the construct’s
different conceptualizations, environmental concerns were frequently found to deter-
mine an individual’s attitude towards green products (Chan 2001; Goh and Balaji 2016;
Mostafa 2007; Prakash and Pathak 2017; Yadav and Pathak 2016) and organic food
(Smith and Paladino 2010; Thogersen 2009), assuming that attitude comprises both
cognitive as well as affective components (Ajzen 2001; Ajzen and Driver 1991; Petty
etal. 1991).

Environmental concerns were found to be among the major motives to follow a
vegan or vegetarian diet (Janssen et al. 2016). Even omnivores stated the environmen-
tal impact to be the main reason to eat a vegetarian diet (Mullee et al. 2017). How-
ever, other studies found environmentalism to play a minor role with respect to die-
tary behavior (Fox and Ward 2008; Povey et al. 2001) and further indicated a lack of
awareness regarding the environmental impact of meat consumption (Macdiarmid et al.
2016).

We thus hypothesize:

H4A: Environmental concerns have a positive impact on attitude towards plant-
based food substitutes.

H4B: Environmental concerns have a positive impact on consumer’s dietary behav-
ior (in terms of a plant-based diet).

Aside from environmental concerns, animal welfare concerns are a crucial altruistic
facet to potentially influence both diet as well as attitude towards plant-based food sub-
stitutes. Animal welfare concerns cover both social and nutritional aspects (Hughner
et al. 2007), as consumers draw on the standard of animal welfare as an indicator of
food safety and healthiness (Harper and Makatouni 2002). Consumers associate, e.g.,
organic food with the humane treatment of animals (Harper and Makatouni 2002), and
thus, a high standard of animal well-being is a motive for buying organic food (Hill
and Lynchehaun 2002). Moreover, Jabs et al. (1998) described ethical vegetarians as a
group of consumers being motivated to follow a vegetarian diet to align their diet with
their beliefs and values about animal welfare. Even omnivores named animal welfare to
be a major motive to follow a vegetarian diet (Mullee et al. 2017). We, therefore, derive
the following hypotheses:

H5A: Animal welfare concerns have a positive impact on attitude towards plant-
based food substitutes.

H5B: Animal welfare concerns have a positive impact on consumer’s dietary behav-
ior (in terms of a plant-based diet).
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1340 C. S. Kopplin, T. M. Rausch

2.4 Egoistic motive: health consciousness

Health-conscious consumers are highly involved in healthy behavior and disease
prevention, as they are concerned about their well-being and, thus, tend to have
high nutritional knowledge (Gould 1988; Kraft and Goodell 1993; Newsom et al.
2005). Health consciousness was found to be the key motive to purchase organic
food (Davies et al. 1995; Magnusson et al. 2001; Squires et al. 2001; Tregear
et al. 1994) and further, the most important reason among omnivores to change
consumption habits in terms of eating less meat (Latvala et al. 2012) as well as to
eat an entirely vegetarian diet (Mullee et al. 2017). Health and disease prevention
were found to be the main benefit associated with a plant-based diet (Lea et al.
2006b). Jabs et al. (1998) classified health vegetarians as driven by an enduring
perceived threat of disease and potential health benefits associated with a plant-
based diet.

Health consciousness can thus not only be assumed to be one of the primary
determinants of an individual’s diet (Dyett et al. 2013) but further to be a cogni-
tive component of an individual’s attitude towards plant-based food substitutes: as
a plant-based diet is associated with healthiness and disease prevention (Lea et al.
2006b), health-conscious consumers are expected to exhibit a positive attitude
towards plant-based substitutes. We, therefore, derive the following hypotheses:

H6A: Health consciousness has a positive impact on attitude towards plant-
based food substitutes.

H6B: Health consciousness has a positive impact on consumers’ dietary behav-
ior (in terms of a plant-based diet).

2.5 Perceived consumer effectiveness

Perceived consumer effectiveness comprises an individual’s beliefs about whether
his or her actions affect the environment and whether he or she can do anything
to decrease his or her impact (Kinnear et al. 1974; Roberts 1996; Webster 1975).
The concept is closely related to the concept of socially conscious (or responsi-
ble) consumers (Anderson and Cunningham 1972; Antil 1984) and self-efficacy
(Bandura 1982; Vermeir and Verbeke 2008). Initially, perceived consumer effec-
tiveness was treated equivalent to attitude (Antil 1984; Kinnear et al. 1974; Web-
ster 1975), but further studies modeled attitude and perceived consumer effective-
ness as two distinct constructs (Ellen et al. 1991): while attitude is considered
an evaluation of an individual’s beliefs and feelings about an object, perceived
consumer effectiveness is the evaluation of the individual’s self in the respec-
tive context (Berger and Corbin 1992). Drawing on this conceptualization with
perceived consumer effectiveness as a stand-alone construct, it was frequently
considered one of the central antecedents of an individual’s attitude in green and
organic food literature (Jaiswal and Kant 2018; Vermeir and Verbeke 2006), and
has been verified as a determinant for pro-environmental behavior (Kautish and
Sharma 2020; Park and Lin 2018; Taufique and Vaithianathan 2018). Further, the
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Fig. 1 Research model and hypotheses

individual’s belief about whether his or her actions and consumption behavior
enhance environmental protection may influence his or her dietary behavior. We
hence hypothesize:

H7A: Perceived consumer effectiveness has a positive impact on attitude towards
plant-based food substitutes.

H7B: Perceived consumer effectiveness positively impacts consumers’ dietary
behavior (in terms of a plant-based diet).

Figure 1 depicts the final research model.

3 Methodology
3.1 Conceptualization

We designed an online questionnaire comprising three major sections: The first part
inquired respondents’ dietary behavior (i.e., omnivore, flexitarian, pescetarian, veg-
etarian, mostly vegan, vegan), allergies, and meat consumption frequency (ranging
from ‘never’ to ‘daily’ on a five-point scale). In the main part, respondents assessed
the constructs’ items. All items were measured on a five-point Likert-type scale
from ‘Strongly disagree’ =1 to ‘Strongly agree’ =5. The altruistic motives, animal
welfare concerns, and environmental concerns were measured with scales derived
from Hill and Lynchehaun (2002) and Harper and Makatouni (2002) as well as Lee
(2008) and Dunlap et al. (2000) respectively. The egoistic motive health conscious-
ness was measured with items from Schifferstein and Oude Ophuis (1998). Items
for perceived consumer effectiveness were adopted from Roberts (1996) and Web-
ster (1975). Subjective norm was assessed with items of Ajzen and Madden (1986).
For the measurement of purchase intention, we utilized the scales of Tarkiainen
and Sundgqvist (2005) as well as Michaelidou and Hassan (2008). Only attitude
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1342 C. S. Kopplin, T. M. Rausch

was measured with semantic-differential scales of Taylor and Todd (1995), which
were adapted from Ajzen (1985, 1991) and Ajzen and Fishbein (1980). Appendix
B provides all items. The questionnaires’ last part inquired about the respondents’
demographics.

3.2 Data collection and descriptive statistics

Data collection was conducted over five weeks in July and August 2020. Qualtrics
was used to capture the responses. In total, 1793 questionnaires were collected. After
removing incompletes, 1442 observations were retained. Checking for straightliners
and speeders, it was not necessary to exclude data points.

The respondents’ age ranged between 15 and 78, with a mean of 25.55 years and
a standard deviation of 7.97. However, assessing quartiles and the median value
revealed that the sample primarily consists of participants in their twenties (lower
quartile=21, median =24, upper quartile=27). Hence, the sample appears to corre-
spond to Generation Y roughly. Still, outlier detection was based on standard statis-
tical techniques, and observations exceeding 1.5 standard deviations were excluded.
Consequently, 79 data points above the age threshold of 37 were omitted. Thus, in
total, 1363 questionnaires were used for analysis. The majority of participants were
women (n=1276, 93.6%). Our sample comprises 341 omnivores (25.0%), 412 flex-
itarians (30.2%), eight pescetarians (0.6%), 415 vegetarians (30.4%), nine mostly-
vegans (0.7%), and 178 vegans (13.1%). Most participants indicated having no food
intolerance (n=1,037, 76.1%), and 140 participants indicated to be lactose intoler-
ant (10.3%). Two hundred ninety-seven respondents (21.8%) are eating meat several
times per week, and only 11 respondents (0.8%) indicated to eat meat daily. Most
participants’ income (n =360, 26.4%) is between 501 and 1000 Euros and the major-
ity of the respondents are students (n=715, 52.5%).

4 Results
4.1 Measurement model evaluation

PLS-SEM is employed for model calculation, and the SmartPLS 3.3.2 software was
used (Ringle et al. 2015). As we focus on verifying our model structure and test-
ing hypotheses, as opposed to prediction, we employ the consistent PLS algorithm
(Dijkstra and Henseler 2015). The calculation is carried out using a path weighting
scheme with 300 maximum iterations and a stop criterion of 10~’. Convergence was
reached after five iterations.

An assessment of the outer loadings, calculated through confirmatory composite
analysis (Hair et al. 2020), reveals that five indicators fall short of the recommended
threshold of 0.708 (Hair et al. 2019), which are AWEL2 (outer loading=0.494),
ECONI1 (0.622), HCON1 (0.656), HCON3 (0.524), and SNORM?2 (0.696). Albeit
the constructs’ validity and reliability could be confirmed by drawing on Cronbach’s
Alpha, composite reliability, and the average variance extracted (AVE) (Benitez
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Table 1 Assessment of convergent validity and internal consistency reliability

Cronbach’s alpha

Pa

Composite reliability

AVE

ATT
AWEL
DIET
PCE

PI
SNORM
ECON
HCON

0.925 [0.915, 0.933]
0.846 [0.830, 0.861]
Single-item

0.881 [0.865, 0.895]
0.917 [0.904, 0.929]
0.778 [0.753, 0.801]
0.835[0.816, 0.853]
0.805 [0.786, 0.822]

0.926 [0.916, 0.934]
0.848 [0.830, 0.862]
Single-item

0.882 [0.865, 0.895]
0.928 [0.917, 0.937]
0.784 [0.755, 0.807]
0.846 [0.826, 0.862]
0.837[0.813, 0.865]

0.925[0.915, 0.933]
0.847 [0.830, 0.861]
Single-item

0.881 [0.865, 0.895]
0.919 [0.906, 0.930]
0.782 [0.756, 0.804]
0.837 [0.818, 0.855]
0.803 [0.783, 0.822]

0.804 [0.782, 0.823]
0.649 [0.620, 0.675]
Single-item

0.712 [0.681, 0.740]
0.741[0.711, 0.770]
0.545 [0.508, 0.578]
0.565 [0.532, 0.597]
0.515 [0.485, 0.544]

DIET is a single-item construct. Ninety-five percent confidence interval (bias-corrected and accelerated)
in parentheses

ATT attitude towards plant-based food substitutes, AWEL animal welfare concerns, DIET consumers’
dietary behavior, ECON environmental concerns, HCON health consciousness, PCE perceived con-
sumer effectiveness, P/ purchase intention, SNORM subjective norm

et al. 2020), AWEL2 is removed from the outer model. As all constructs pass the
recommended threshold for validity and reliability, the remaining indicators are kept
in the model. A bootstrapping procedure with 10,000 draws is used to derive 95
percent confidence intervals for each of the criteria, confirming that they neither fall
short nor exceed their acceptable ranges (0.70 to 0.95 for Cronbach’s Alpha, com-
posite reliability, and p,, higher than 0.50 for AVE) (Henseler et al. 2016). Table 1
summarizes the results. The empirical covariance matrix is provided in Appendix A.
Appendix B provides the items’ loadings.

To ensure discriminant validity, the Fornell-Larcker criterion, an evaluation of
cross-loadings, and the heterotrait-monotrait ratio (HTMT) (Henseler et al. 2015)
are used. For the HTMT ratio, HTMT; ¢ .ence 1S calculated using bootstrapping with
10,000 draws. All 95 percent confidence intervals are far off the null value of 1,

Table2 Assessment of discriminant validity (HTMT ratios)

ATT AWEL DIET ECON HCON PCE PI SNORM
ATT
AWEL 0.398
DIET 0.455 0.651
ECON 0.400 0.416 0.366
HCON 0.270 0.428 0.288 0.311
PCE 0.651 0.389 0.403 0.403 0.302
PI 0.850 0.438 0.511 0.441 0.246 0.607
SNORM 0.369 0.279 0.256 0.268 0.174 0.275 0.390

ATT attitude towards plant-based food substitutes, AWEL animal welfare concerns, DIET consumers’
dietary behavior, ECON environmental concerns, HCON health consciousness, PCE perceived con-
sumer effectiveness, PI purchase intention, SNORM subjective norm
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corroborating discriminant validity (the highest value is 0.874 for the pair PI/ATT;
all other values are 0.685 or lower). Computation of the 99 percent confidence inter-
vals moves the upper boundary, i.e., PI/ATT, to 0.882, with the second-highest value
of 0.695. Table 2 displays the HTMT ratios; the Fornell-Larcker criterion and the
cross-loadings are provided in Appendices C and D. Discriminant validity could be
confirmed and, as such, the assessment of the outer model is complete. Drawing on
the Standardized Root Mean Square Residual (SRMR, 0.043) and the Normed Fit
Index (NFI, 0.938), the model’s structure is verified as well.

4.2 Structural model evaluation

The inner model is evaluated drawing on variance inflation factors (VIFs) to check
for potential collinearity problems. All values are relatively low and range between
1.157 and 2.021. Consequently, the absence of collinearity issues is assumed (Hair
et al. 2019). Common method bias is addressed using the approach suggested by
Kock (2015), demanding that in a full collinearity check, all VIF values need to
remain below the threshold of 3.3. This assessment is passed, indicating that com-
mon method bias is not a threat to the study at hand. Complementary usage of the
Harman’s single-factors test (Podsakoff and Organ 1986) confirms this result.

To assess the structural model’s explanatory power, the coefficient of determi-
nation (R?) is employed. As Table 3 shows, predictive relevance could be estab-
lished. Interpretations of R? values may follow a standardized guideline, as provided
in Table 3; however, it is essential to acknowledge that these values are context-
dependent. As there is no benchmark from similar studies so far, it is difficult to
provide an evaluation. In the case of PI, it is reasonably straightforward to assume a
good explanation of variance. For ATT and DIET, about half of the variance could
be explained. Regarding that four constructs were used as predictors in both cases,
the R? value may be interpreted as moderate.

After assessing the inner model’s properties, hypotheses testing is carried out
using bootstrapping with 10,000 draws. Table 4 displays our findings, revealing that
most hypotheses, except H5a, H6a, and H6b, could be corroborated. As a result, we
found evidence that neither AWEL nor HCON influence ATT (H5a and H6a), and
HCON further appears not to impact DIET (H6b).

Using the f2 values to interpret statistically significant relations, PCE has a large
effect on ATT, while ECON falls slightly short of being considered a small effect
(Hair et al. 2019). Regarding DIET, however, AWEL is the strongest predictor with

Table 3, Explanatory power R? value R? adjusted Interpretation
evaluation

ATT 0.478 0.476 Moderate

DIET 0.456 0.454 Moderate

PI 0.726 0.726 Moderate to substantial

Interpretation adopted from Hair et al. (2019)

ATT attitude towards plant-based food substitutes, DIET consumers’
dietary behavior, PI purchase intention

@ Springer



Above and beyond meat: the role of consumers' dietary behavior. ..

1345

Table 4 Hypotheses testing

Hypothesis Path coefficient (f2 value) 95 percent con- T-value

fidence interval (p-value)

(BCa)
H1 ATT PI 0.816 (2.101) [0.781, 0.847] 49.085 (<0.001)
H2 SNORM PI 0.088 (0.024) [0.046, 0.129] 4.177 (<0.001)
H3 DIET ATT  0.190 (0.038) [0.126, 0.250] 5.984 (<0.001)
H4a ECON ATT  0.108 (0.017) [0.045, 0.170] 3.380 (0.001)
H4b ECON DIET 0.075 (0.008) [0.020, 0.127] 2.756 (0.006)
H5a AWEL ATT  0.025 (0.001) [-0.054, 0.107] 0.600 (0.548)
H5b AWEL DIET 0.572(0.423) [0.519, 0.624] 21.560 (<0.001)
Hé6a HCON ATT  0.005 (<0.001) [-0.054, 0.060] 0.173 (0.862)
H6b HCON DIET -0.034 (0.002) [-0.085, 0.018] 1.275 (0.202)
H7a PCE ATT 0.518(0.382) [0.456, 0.580] 16.432 (<0.001)
H7b PCE DIET 0.161 (0.036) [0.099, 0.217] 5.349 (<0.001)

ATT attitude towards plant-based food substitutes, AWEL animal welfare concerns, DIET consumers’
dietary behavior, ECON environmental concerns, HCON health consciousness, PCE perceived con-
sumer effectiveness, P/ purchase intention, SNORM subjective norm

a large effect (f2=0.423), followed by PCE with a small effect (f*=0.036). ECON
does not strikingly influence DIET (f2=0.008).

Finally, ATT has a strikingly large impact on PI (f2=2.101), and the path coef-
ficient indicates a symmetric relation (0.816) (Woodside 2013). In contrast, the
impact of SNORM on PI can be considered small. In total, PI is more substantially
shaped by behavioral beliefs (in the form of ATT) than by normative beliefs (in the
form of SNORM); however, both influences are statistically convincing. Further, our
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model can explain DIET reasonably well, finding that AWEL is the most significant
factor. Figure 2 provides a more parsimonious depiction of the most fundamental
results.

4.3 Necessary condition analysis

Consistent with recommendations by Richter et al. (2020), PLS-SEM findings are
treated as providing information about the constructs’ sufficiency for the outcome.
As a complement, NCA (Dul 2016a) is performed using latent variable scores as
input (Richter et al. 2020). To do so, we derived scores by using the PLS algorithm
for composites (path weighting scheme, 300 maximum iterations, stop criterion of
1077), and performed the regular assessment we used for the consistent PLS-SEM,
which confirmed the viability of both our measurement and our structural model.
Our model includes three endogenous variables — ATT, DIET, and PI — and, con-
sequently, three NCAs need to be run. Due to all latent variables being measured
reflectively, only the latent variable scores are required in the analyses.

The first NCA run tests for the necessity of AWEL and PCE for the occurrence
of ATT. To test the effects for statistical significance, a bootstrapping procedure
with 10,000 draws was implemented. For drawing the ceiling line, ceiling regres-
sion — free disposal hull (CR-FDH) was used (Dul 2016b). Table 5 summarizes the
results.

On a significance level of 0.05, which was also employed for the PLS-SEM, both
PCE and AWEL are identified as necessary conditions for ATT. Regarding interpre-
tation recommendations for d, the effects of ECON, HCON, and AWEL may be con-
sidered small, while for PCE and DIET, no influence could be detected (Dul 2016b).
More detailed insights can be gained from the bottleneck technique, which is pro-
vided in Table 6.

As the bottleneck table displays, ECON is the first variable to impose constraints;
however, its impact is reasonably weak, with only 8.0% of the range of ECON being
required for ATT to unfold its full potential. Similar observations can be made for
HCON (however, its impact is not statistically significant) and AWEL, and in the
cases of PCE and DIET, no necessity was identified at all.

Table 5 NCA results for ATT as the outcome

Condition Observations Accuracy p-accuracy Effect size d p-value
ECON 1 99.9% <0.001 0.029 0.002
HCON 1 99.9% 0.007 0.012 0.138
AWEL 0 100.0% 0.002 0.012 0.008
PCE 0 100.0% <0.001 <0.001 1

DIET 0 100.0% <0.001 <0.001 1

Observations indicate the number of data points above the ceiling line

ATT attitude towards plant-based food substitutes, AWEL animal welfare concerns, DIET consumers’
dietary behavior, ECON environmental concerns, HCON health consciousness, PCE perceived con-
sumer effectiveness
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Table 6 Bottleneck table for

ATT Y ECON HCON AWEL PCE DIET
0 NN NN NN NN NN
10 NN NN NN NN NN
20 NN NN NN NN NN
30 0.2 NN NN NN NN
40 1.3 NN NN NN NN
50 2.4 NN NN NN NN
60 3.6 NN NN NN NN
70 4.7 <0.1 NN NN NN
80 5.8 2.7 1.9 NN NN
90 6.9 54 5.7 NN NN
100 8.0 8.0 9.4 NN NN

NN not necessary. Y outcome, i.e., ATT. All values in percent

ATT attitude towards plant-based food substitutes, AWEL animal
welfare concerns, DIET consumers’ dietary behavior, ECON envi-
ronmental concerns, HCON health consciousness, PCE perceived
consumer effectiveness

Table 7 NCA results for DIET as the outcome

Condition Observations Accuracy p-accuracy Effect size d p-value

ECON 0 100.0% 0.010 0.032 0.426
HCON 1 99.9% 0.009 0.045 0.365
AWEL 2 99.9% <0.001 0.233 <0.001
PCE 0 100.0% 0.006 0.050 0.106

Observations indicate the number of data points above the ceiling line

AWEL animal welfare concerns, DIET consumers’ dietary behavior, ECON environmental concerns,
HCON health consciousness, PCE perceived consumer effectiveness

The second analysis run seeks to examine the constraint imposed on DIET.
Table 7 displays the results, indicating that AWEL has a significant effect on DIET,
while all other constructs do not yield striking influence.

Table 8 shows the bottleneck table for DIET as the outcome. For all four vari-
ables, constraints can be observed; however, as only AWEL’s effect was found to be
statistically significant, we deem it adequate to restrict interpretation to this factor.
AWEL comes into play for rather small outcome values (Y =0.30) and quickly gains
importance. For example, in the case of Y=0.50 as the desired outcome, 19.5%
of AWEL’s range needs to be realized, while for Y =0.60, this value increases to
about a quarter. For Y =70, more than a third is required, and Y =80 may only be
observed when about half of AWEL’s range is in place.

The third and final run examines the occurrence of PI. Table 9 summarizes the
results for the bootstrapping procedure, finding ATT to exhibit an impact, while
SNORM is identified as not being a necessary condition.
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Eall])EI; 8 Bottleneck table for Y ECON HCON AWEL PCE
0 NN NN NN NN
10 NN NN NN NN
20 <0.1 NN NN NN
30 1.0 NN 1.3 NN
40 2.0 0.3 104 NN
50 3.0 2.7 19.5 NN
60 4.0 5.0 28.6 NN
70 5.0 74 37.8 6.2
80 6.0 9.8 46.9 12.5
90 7.0 12.2 56.0 18.7
100 8.0 14.6 65.1 25.0

NN not necessary. Y outcome, i.e., DIET. All values in percent

AWEL animal welfare concerns, DIET consumers’ dietary behav-
ior, ECON environmental concerns, HCON health consciousness,
PCE perceived consumer effectiveness

Table 9 NCA results for PI as the outcome

Condition Observations Accuracy p-accuracy Effect size d p-value
ATT 1 99.9% <0.001 0.201 <0.001
SNORM 0 100.0% <0.001 <0.001 1

Observations indicate the number of data points above the ceiling line

ATT attitude towards plant-based food substitutes, P/ purchase intention, SNORM subjective norm

Table 10 Bottleneck table for PI Y ATT SNORM
0 NN NN
10 NN NN
20 2.0 NN
30 7.8 NN
40 13.6 NN
50 19.4 NN
60 25.1 NN
70 30.9 NN
80 36.7 NN
90 425 NN
100 48.2 NN

NN not necessary. Y outcome, i.e., PI. All values in percent

ATT attitude towards plant-based food substitutes, P/ purchase
intention, SNORM subjective norm
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Again, the bottleneck technique is employed for further examination. The results
are provided in Table 10. SNORM is found not to yield any constraints at all. ATT,
however, imposes constraints even for small values of the outcome and requires
moderate values (30.9 —48.2% of range) to allow high outcome levels to occur.

Altogether, NCA complements the results derived from PLS. First, no evidence
for SNORM being a necessary condition could be found, and only a weak (but sta-
tistically significant) impact in the role of a sufficient condition was detected.

Altogether, we observe three cases that are both necessary and sufficient condi-
tions: ECON (for ATT; however, both effects are small), AWEL (for DIET, with
medium constraints in terms of necessity and a large effect in terms of sufficiency),
and ATT (for PI, with medium constraints in terms of necessity and a very large
effect in terms of sufficiency). Qualities of sufficiency have further been found
for the impact of PCE on ATT (large effect), the impact of PCE on DIET (small
effect), the influence of DIET on ATT (small effect), and the influence of SNORM
on PI (small effect). Necessity without being a sufficient condition was detected for
AWEL’s constraint on ATT (small effect). Table 11 integrates our findings.

5 Discussion

Regarding the PLS model’s results, it is particularly interesting to discuss the expla-
nation of variance. PI could be explained to a satisfactory extent (R?=0.726), which
fits the research model’s theoretical underpinning in the form of TRA. ATT was
identified as a necessary and sufficient condition for PI, which provides evidence
from a novel methodological perspective that TRA’s mechanisms offer a valid
framework to explain behavioral intentions. Further, the strength of the relation
(path coefficient=0.816) indicates a quasi-symmetric link (Woodside 2013); i.e.,

Table 11 Result summary of both analyses

Hypothesis Necessary condition Sufficient condition

Hl1 ATT PI Yes; medium effect (d=0.201)  Yes; large effect (f2=2.101)
H2 SNORM PI No Yes; small effect (f2=0.024)
H3 DIET ATT No Yes; small effect (f2=0.038)
H4a ECON ATT Yes; small effect (d=0.029) Yes; small effect (f2=0.017)
H4b ECON DIET No No

H5a AWEL ATT  Yes; small effect (d=0.012) No

HS5b AWEL DIET Yes; medium effect (d=0.233)  Yes; large effect (2=0.423)
Ho6a HCON ATT No No

Hé6b HCON DIET No No

H7a PCE ATT No Yes; large effect (f2 =0.382)
H7b PCE DIET No Yes; small effect (f2=0.036)

ATT attitude towards plant-based food substitutes, AWEL animal welfare concerns, DIET consumers’
dietary behavior, ECON environmental concerns, HCON health consciousness, PCE perceived con-
sumer effectiveness, PI purchase intention, SNORM subjective norm
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while high values of ATT evoke high values of PI, low values of ATT lead to the
opposite. In the sustainability field, symmetric relations are not the norm, and, as
such, this finding is fairly surprising.

DIET and ATT could be explained to a moderate extent (R? values of 0.456 and
0.478, respectively). In both cases, we used the same predictors and achieved very
similar results; however, we also included a link between DIET and ATT. This addi-
tional influence on ATT leads to the slightly increased R? in comparison to DIET
(without the link, the value decreases to 0.458). Consequently, although the order
of independent variables differs in terms of their effect sizes, both ATT and DIET
are affected similarly in total. In both cases, HCON yields only a negligible impact.
The role of ECON is ambiguous in our data: for DIET, its impact is far below being
considered a small effect (f>=0.008), and for ATT, although still falling short of the
threshold, the miss is reasonably close (f2=0.017). However, based on interpreta-
tion guidelines for effect size, we may conclude that in both cases, ECON does not
have a substantial influence. Concerning the remaining two predictors, PCE exhibits
the largest effect on ATT but only a small impact on DIET. AWEL does not appear
to play a role for ATT; however, it is the most substantial predictor for DIET with a
large effect (f2=0.423). Altogether, ECON and HCON behave similarly as predic-
tors for ATT and DIET, and PCE and AWEL switch their roles. We explain this
alteration as a result of consumers’ different perceptions regarding DIET and ATT:
individuals that are worried about animal welfare may exert a direct, immediate
impact by avoiding meat-based products in their nutrition; however, in the case of
ATT, this influence is more indirect in nature, as buying substitutes naturally does
not exclude purchasing meat but may be a complement. The link between DIET and
ATT provides further evidence, indicating that after having selected nutrition to fol-
low, consumers that decrease or abandon meat intake are willing to try out novel,
plant-based products in addition to their current food choice. For ATT, on the other
hand, an individual’s belief of being able to make a change (i.e., PCE) yields the
most substantial influence, which appears reasonable as plant-based food substi-
tutes are not restricted to replacing meat, and instead may also compensate for other
products such as honey, milk, and eggs. That is, consumers that are not worried
about animal welfare may nevertheless note negative environmental impacts exerted
through current practices of large-scale production and seek alternatives.

Consumers’ ATT may also be affected by negative framings of meat-based nutri-
tion, such as reports of factory farming and multi-resistant germs, and define plant-
based diets as a reasonable alternative. Consequently, adverse beliefs about a meat-
based diet, e.g., food safety concerns (Michaelidou and Hassan 2008), could predict
ATT as well.

A surprising result is the absence of an effect of AWEL on ATT. It appears rea-
sonable to assume the influence of consumers’ concerns for animal welfare on their
attitude towards plant-based food substitutes; however, our empirical data did not
reveal such a relation. This finding might be explained by the vast amount of veg-
etarian and vegan groceries that render it optional to consume food substitutes. Con-
sequently, DIET plays only a minor role in shaping individuals’ ATT (f>=0.038).
Still, DIET is not a necessary condition for ATT, indicating that plant-based food
substitutes are of interest to consumers regardless of their diet. Similarly, concerns
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for one’s health (i.e., HCON) were not found to play any role in intention formation,
and, more striking, they do not appear to impact consumers’ dietary behavior.

ECON, which captures individuals’ environmental concerns, is altruistic in nature
and, thus, conceptually close to AWEL. Nevertheless, its impact on ATT is weak,
and the influence on DIET is far off being considered even a small effect (f2=0.008).
This result seems counterintuitive, as factory farming is commonly associated with
adverse environmental impact, and similar effects of ECON and AWEL might be
assumed. Our results indicate that, against the backdrop of ECON’s vanishingly
small influence, AWEL may be viewed as an ethical perception as opposed to a
more rational, ecological perspective. At large, consumers’ intention formation is
not about the environment but about avoiding harmful treatment of animals. This
conclusion is also supported by the strong impact of AWEL on DIET (f*=0.423).

PCE, on the other hand, yields expected results: it does not significantly shape
consumers’ dietary behavior, as a variety of reasons, such as feeling morally obli-
gated to avoid meat, may impact DIET. The influence on ATT is substantial, indi-
cating that individuals are convinced that their purchase decisions contribute to the
environment.

The small influence of social pressure, in the form of SNORM, appears striking.
This finding indicates that extrinsic motivation or seeking social approval is not an
essential driver of PI. In combination with NCA findings, i.e., SNORM is not a nec-
essary condition for PI, it plays only a minor role.

5.1 Theoretical implications

Within this study, we primarily aimed at gathering insights into the determinants
of consumers’ dietary behavior and the impact of dietary behavior on plant-based
food substitutes. Exploratory research provided a first glimpse on the perceived ben-
efits of a plant-based diet (Dyett et al. 2013; Janssen et al. 2016; Lea et al. 2006b;
Mullee et al. 2017), but also on the negative associations related to a vegetarian or
vegan diet (Corrin and Papadopoulos 2017; Lea et al. 2006a; Lea and Worsley 2001;
Pohjolainen et al. 2015). Nevertheless, the importance of the different determinants
of dietary behavior and, in turn, its impact on the attitude towards plant-based food
substitutes remained unclear.

As extant literature found omnivores to associate a plant-based diet with—inter
alia—health concerns (Corrin and Papadopoulos 2017; Lea et al. 2006a; Lea and
Worsley 2001; Pohjolainen et al. 2015) and negative stereotypes (Lea and Wors-
ley 2001), it appeared likely that they might not be interested in purchasing plant-
based food substitutes. However, we found consumers’ dietary behavior to play only
a minor role in consumers’ attitude formation towards plant-based food substitutes,
and thus, omnivores, as well as vegans and vegetarians, are equally interested in pur-
chasing plant-based substitutes. This further aligns with our finding that consumers’
dietary behavior is not affected by consumers’ health consciousness, i.e., consumers
do not choose a specific dietary behavior due to health reasons, contradicting find-
ings of Dyett et al. (2013) and Lea et al. (2006b). Further, health consciousness does
not impact consumers’ attitude towards plant-based substitutes, which is in contrast
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to preceding findings of the organic food literature (Magnusson et al. 2001; Squires
et al. 2001).

Instead, we found animal welfare concerns to be the most important determinant
of an individual’s dietary behavior; i.e., consumers choose a specific dietary behav-
ior due to ethical considerations with respect to the humane treatment of livestock.
However, as many consumers draw on the standard of animal welfare as an indica-
tor of food safety and healthiness (Harper and Makatouni 2002), following a plant-
based diet due to animal welfare concerns might be an altruistic excuse for egoistic
motives like health concerns. Only a few exploratory studies (Jabs et al. 1998; Mul-
lee et al. 2017) considered animal welfare as a potential determinant of consumers’
diet.

Consumers do not follow a certain diet to express their environmental concerns
or to protect the environment, aligning with exploratory findings of Fox and Ward
(2008) as well as Povey et al. (2001), which found environmental concerns to play
only a minor role with respect to dietary behavior. Its effect on attitude towards
plant-based food substitutes was only marginal. Nevertheless, consumers’ belief to
mitigate their environmental impact when purchasing plant-based food substitutes
influenced attitude formation, similar to organic food and green literature (Jaiswal
and Kant 2018; Vermeir and Verbeke 2008).

5.2 Practical implications

Our results suggest several starting points for both organizations offering plant-
based food substitutes and policy-makers. As PCE was identified as a major influ-
ence on individuals’ attitude towards plant-based food, they believe that reducing
their meat intake contributes to environmentally friendly behavior. It is important
to help consumers make an informed decision about their grocery purchases by pro-
viding data on their ecological impact. Organizations may approach this demand
through transparent communication of their supply chains, such as CO, emissions/
carbon footprint, water usage, distance traveled, and other environmentally impact-
ful factors that are easy to grasp and integrate into decision-making. Where it is
not feasible to disclose information, e.g., because it is difficult to understand by lay-
people, policy-makers may support both organizations and consumers by specify-
ing standardized representation in the form of equivalents. These equivalents may
be formulated similarly to ‘The amount of water used for production could fill 100
bathtubs’ (in the case of one kilogram beef) (Institute of Mechanical Engineers
2013). To facilitate comparisons across various products, it is essential to provide
standardized equivalents, which may be ensured by policy-making. Research has
also found that organizations following environmentally responsible practices can
evoke favorable consumer perceptions and may induce more sustainable behavior
(see, e.g., the overview presented in White et al. 2019).

In general, however, sustainable goods frequently suffer from the so-called atti-
tude-behavior gap (Rausch and Kopplin 2021), indicating that consumers’ positive
attitude towards these products may not translate into action. Hence, from a man-
agerial perspective, it is important to provide boundary conditions that render it
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attractive to purchase sustainable goods. One critical aspect is the products’ availa-
bility within the channels consumers commonly employ for their purchases, such as
local supermarkets. Restricted access such as certain products being only available
on the organization’s website, thus, is deemed rather counterproductive.

Another critical aspect is that of habit—human beings are creatures of habit.
Organizations may make use of this fact by inducing purchases for test purposes
to establish a first consumer contact with the plant-based food substitute. Such
purchases may be elicited through social media campaigns embracing a dedicated
hashtag or featuring consumer posts as a part of the organization’s online appear-
ance, e.g., on Instagram. Other possibilities are lotteries, preferably ones utilizing
precise settings such as a holiday season theme, and in-store sales stalls.

Interestingly, consumers’ dietary behavior is not a necessary condition for a posi-
tive attitude towards plant-based food substitutes, and further, its influence is also
reasonably small. Consequently, individuals may be viewed as potential buyers
regardless of their dietary choices, and plant-based food substitutes appear not to be
restricted to a market niche.

In the case of social influences (captured in the form of SNORM), which is nei-
ther a necessary condition nor yields substantial effects on an individual’s purchase
intention, it appears justifiable from a managerial perspective to neglect the variable.
However, as green consumption increases, it may well be the case that social influ-
ences gain traction and serve, e.g., as a basis for social comparisons, and there is
research from other sustainability contexts that find social influence to play a role
(Abrahamse and Steg 2013). Organizations creating awareness through marketing
campaigns, particularly employing social media channels, enable social processes
to kick in, such as spreading word-of-mouth, and may yield benefits when sustain-
able food in general and plant-based food substitutes, in particular, have become
household goods. Still, it is important to bear in mind that the impact of social influ-
ences was less substantial than behavioral beliefs, and as such, the latter should be
emphasized.

As consumers’ dietary behavior is primarily affected by consumers’ concerns for
animal welfare, producers, and retailers of vegan and vegetarian products should
bear that in mind and adapt their marketing claims. However, as consumers associ-
ate a high standard of animal welfare with healthy products, marketers should link
animal welfare claims with health claims.

6 Conclusion

Within this study, we found evidence that consumers’ dietary behavior only slightly
influences consumers’ attitude towards plant-based food substitutes, and thus, all
dietary groups may be targeted by the plant-based food substitute industry. Con-
cerns for animal welfare exhibited the largest effect on consumers’ dietary behavior,
whereas environmental concerns and health consciousness did not impact dietary
behavior.

Regarding the purchase intention for plant-based food substitutes, consumers’ intrin-
sic motive (i.e., attitude) was strikingly strong. Among the respective behavioral beliefs,
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individuals’ perceived consumer effectiveness, i.e., their impression of being able to make
a change depending on their purchase decisions, showed a large influence on consumers’
attitude towards plant-based food substitutes. These behavioral beliefs were accompanied
by normative beliefs (i.e., the extrinsic motive in the form of subjective norm), indicating
that the social surrounding also plays a role, although a reasonably small one, in pur-
chasing plant-based food substitutes. We might expect this effect to increase over time, as
plant-based food substitutes become common parts of daily nutrition.

7 Limitations and future research opportunities

Nevertheless, some limitations need to be addressed. While our sample is quite large,
we find it fairly homogeneous, as it primarily consists of female students and young
professionals in their twenties. Consequently, our findings of intrinsic motivation being
an important driver of dietary behavior and purchase intention concerning plant-based
food substitutes, while social influences do not play a vital role, need to be handled
with care. It is likely that a different sample that represents, e.g., the whole German
population finds lower proportions of individuals that consider themselves vegetarians
or vegans. Further, it is possible that consumer groups less involved in the social media
sphere, where green consumption is an increasingly prominent topic, may yield a lower
awareness and less information, and thus be more hesitant regarding the purchase of
plant-based food substitutes. A sample that is balanced considering gender may also
find a shift in the average assessment, probably towards lower values of environmental
concerns and altruistic motives in general, as men are commonly less agreeable than
women (Weisberg et al. 2011).

It may well be the case that young people with high education, who represent a vast
majority of our sample, yield motivations that differ from other social groups. Hence,
social processes should not be neglected in future research but treated as a possible
discriminant. Also, we used a multivariate, large-N approach, which provides insights
on a general level but neglects details on the individual level. As is typical for such
applications, we captured the responses using self-report scales, which may impose a
social desirability bias. Many participants indicated a plant-focused or even entirely
plant-based diet and may give similar responses to environmental-related questions to
align their answers with their life style.

Future research could also address the interdependence between animal welfare con-
cerns and health considerations. As we already claimed in the discussion, following a
plant-based dietary behavior due to animal welfare concerns might just be an altruistic
pretext for health concerns as an egoistic motive.
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Appendix B: Constructs and items (translated from German)

Construct Item Loading
Attitude towards ATTI I ... the idea of purchasing plant-based food substitutes 0.932
plant-based food (dislike-like)
substitutes (ATT)  ATT2 Purchasing plant-based food substitutes is a ... idea (very ~ 0.866
bad-very good)
ATT3 I have a ... attitude towards plant-based food substitutes 0.890
(very unfavorable-very favorable)
Animal welfares con- AWELI1 I would rather buy more expensive animal products if 0.820
cerns (AWEL) animals were treated better
AWEL3  Ido not purchase products for which animals had to suffer 0.772
AWEL4  Itis important to me that animals do not have to suffer 0.822
Perceived consumer  PCE1 Purchasing plant-based food substitutes saves valuable 0.868
effectiveness (PCE) environmental resources
PCE2 I can protect the environment when purchasing plant- 0.845
based food substitutes
PCE3 I am able to decrease environmental problems with the 0.818
purchase of plant-based food substitutes
Purchase intention PI1 I will buy plant-based food substitutes in the future 0.861
(PD) PI2 I intend to buy plant-based food substitutes instead of 0.931
animal-based products in the future
PI3 I consider buying plant-based food substitutes 0.921
P14 I would consider purchasing plant-based food substitutes ~ 0.712
if I happen to see them in a (grocery) store
Subjective norm SNORMI1 My family expects me to buy plant-based food substitutes  0.725
(SNORM) SNORM2 People who are important to me expect me to buy plant- 0.696

based food substitutes
SNORM3 My friends expect me to buy plant-based food substitutes  0.789

Environ-mental con- ECONI1 I am concerned about the long-term consequences of non-  0.622
cerns (ECON) sustainable behavior

ECON2 I often think about the potential negative development of ~ 0.732
the environmental situation

ECON3 I am concerned about future environmental development  0.830

ECON4 I am concerned to worsen our environment’s quality 0.805

Health consciousness HCON1 My health is so valuable to me that I am prepared to sacri- 0.656
(HCON) fice many things for it

HCON2 I consider myself very health-conscious 0.919

HCON3  Ithink that I take health into account a lot in my life 0.524

HCON4 I take care of my health 0.714
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Appendix C: Evaluation of the Fornell-Larcker criterion

ATT AWEL DIET ECON HCON PCE PI SNORM
ATT 0.932
AWEL 0.351 0.875
DIET 0.439 0.601 1.000
ECON 0.353 0.352 0.338 0.818
HCON 0.230 0.351 0.260 0.254 0.821
PCE 0.587 0.336 0.379 0.347 0.252 0.899
PI 0.786 0.387 0.493 0.388 0.211 0.547 0.895

SNORM 0.314 0.225 0.226 0.217 0.134 0.229 0.331 0.834

ATT attitude towards plant-based food substitutes, AWEL animal welfare concerns, DIET consumers’
dietary behavior, ECON environmental concerns, HCON health consciousness, PCE perceived con-
sumer effectiveness, P/ purchase intention, SNORM subjective norm.

Appendix D: Cross-loadings

ATT AWEL ECON HCON PCE PI SNORM DIET
ATT1 0.933 0.338 0.352 0.224 0.531 0.774 0.287 0.443
ATT2 0.927 0.307 0.325 0.207 0.567 0.694 0.299 0.362
ATT3 0.935 0.336 0.308 0.213 0.544 0.726 0.292 0.420
AWELL1 0.306 0.901 0.338 0.335 0.303 0.353 0.208 0.523
AWEL3 0.331 0.850 0.346 0.279 0.297 0.356 0.181 0.469
AWEL4 0.288 0.873 0.245 0.305 0.282 0.311 0.200 0.580
ECONI 0.278 0.201 0.749 0.126 0.253 0.306 0.166 0.198
ECON2 0.253 0.288 0.822 0.216 0.268 0.298 0.173 0.295
ECON3 0.317 0.318 0.862 0.243 0.310 0.353 0.194 0.299
ECON4 0.304 0.329 0.836 0.231 0.300 0.311 0.176 0.303
HCONI1 0.153 0.255 0.171 0.818 0.171 0.149 0.095 0.176
HCON2 0.219 0.339 0.228 0.893 0.245 0.211 0.123 0.277
HCON4 0.186 0.255 0.222 0.746 0.193 0.148 0.110 0.166
PCEI 0.542 0.307 0.326 0.240 0.901 0.505 0.207 0.345
PCE2 0.529 0.294 0.316 0.218 0.906 0.500 0.213 0.339
PCE3 0.512 0.304 0.292 0.222 0.890 0.470 0.196 0.337
PI1 0.728 0.324 0.338 0.174 0.498 0.920 0.300 0.424
PI2 0.716 0.417 0.389 0.212 0.525 0.905 0.298 0.523
PI3 0.743 0.378 0.377 0.208 0.511 0.928 0.324 0.487
P14 0.618 0.257 0.277 0.158 0.420 0.824 0.259 0.317
SNORM1 0.267 0.157 0.199 0.106 0.186 0.268 0.842 0.185
SNORM2 0.224 0.230 0.147 0.121 0.162 0.257 0.766 0.188
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ATT AWEL ECON HCON PCE PI SNORM DIET
SNORM3 0.290 0.179 0.194 0.110 0.220 0.300 0.889 0.193
DIET 0.439 0.601 0.338 0.260 0.379 0.493 0.226 1.000

Loadings of indicators on their assigned constructs are highlighted in bold

ATT attitude towards plant-based food substitutes, AWEL animal welfare concerns, DIET consumers’
dietary behavior, ECON environmental concerns, HCON health consciousness, PCE perceived con-
sumer effectiveness, PI purchase intention, SNORM subjective norm.
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