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Food consumption has a signiﬁcant environmental impact which can be alleviated when consumer adoption of
plant-based food innovations is increased. Attempts to increase adoption are often tailored to instrumental
product attributes that consumers ﬁnd important, but our studies show this is not necessarily a prerequisite. The
current work aims to examine the role of symbolic product attributes in predicting consumers' adoption intention
(Study 1) and whether symbolic product attributes can be leveraged to affect behavioural adoption of a plantbased food innovation (Study 2). Our online study (Study 1) shows that consumers indicate they ﬁnd symbolic
product attributes less important, relative to instrumental considerations like price. However, evaluations of
symbolic attributes tied to consumers' self-identity signiﬁcantly predict consumers’ intention to adopt a plantbased food innovation. At least part of the underlying mechanism pertains to the intrinsic reward of acting
sustainably: symbolic attributes predict adoption intention via the feel-good factor of consuming a plant-based
food innovation, particularly for consumers with a strong intrinsic motivation to act environmentally-friendly.
In a ﬁeld experiment in a supermarket (Study 2), we found that mainly stressing symbolic attributes tied to social status promotes behavioural adoption, more so than when symbolic attributes tied to self-identity are stressed
in a promotional campaign. Together, the studies suggest that leveraging intrinsically rewarding symbolic attributes of plant-based food innovations can be an alternative way to promote consumer adoption.

1. Introduction
The large impact of food consumption on climate change issues has
been well-documented, particularly regarding meat consumption (Poore
and Nemecek, 2018; Springmann et al., 2018; Tilman and Clark, 2014;
Willett et al., 2019). Longer-existing (non-innovative) meat alternatives
such as pulses (Jallinoja et al., 2016) are gradually being complemented
in Western markets by novel, plant-based food innovations such as
seaweed products (Mohamed et al., 2012) and plant-based options that
mimic their meat counterpart (Curtain and Grafenauer, 2019). Despite
this increase in availability of plant-based food innovations in Western
markets (Curtain and Grafenauer, 2019), adoption of plant-based food
innovations remains relatively low (e.g., Hagmann et al., 2019). The
European market for plant-based food is expected to grow (Aschemann-Witzel et al., 2021), in line with a 49% growth in sales of
plant-based food in Europe in the period 2018–2020 (ProVeg, 2021).
However, global meat consumption is currently projected to increase as

well, driven by for instance population growth and rising incomes in
developing countries (Whitnall and Pitts, 2019) which would extend a
trend from recent decades which saw diets become more meat-heavy
(Sahlin et al., 2020). Plant-based food innovations remain niche products (Siegrist and Hartmann, 2019), which deal with negative consumer
associations relative to meat products, in terms of for instance price and
tastiness (Michel et al., 2021). This leads to the question how plant-based
food innovations can be effectively promoted to increase its appeal to
consumers and increase adoption, to contribute to alleviating the environmental impact of global food consumption.
1.1. Appeals to symbolic product attributes to promote consumer adoption
Campaigns to promote sustainable food consumption often appeal to
instrumental product attributes that consumers state they ﬁnd important;
particularly price, convenience (in terms of use and/or purchase) and
sensory appeal (taste and texture; e.g., Januszewska et al., 2011). These
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(both adoption intention and behavioural adoption). Also, previous
research has indicated that mainly innovations carry strong potential to
derive symbolic value from as a consumer because innovations are more
costly to adopt, in terms of (behavioural) costs (Berger and Heath, 2007;
Hunt et al., 2013; Noppers et al., 2014). Plant-based food innovations can
also be characterized as costly to adopt, given relatively negative consumer associations regarding price and tastiness relative to meat products (Michel et al., 2021). Therefore, we expect that:

three instrumental product attributes often affect consumers' food
choices (Steenhuis et al., 2011). Similarly, consumers generally indicate
environmental product attributes as important (Kause et al., 2019),
which reﬂect outcomes of product use for the environment (Dittmar,
1992), in terms of CO2-emissions. Consumers often consider such environmental attributes in their food choices (Camilleri et al., 2019; Graham
and Abrahamse, 2017). The role of symbolic product attributes has been
relatively unexplored in promoting adoption of plant-based food innovations (van den Burg et al., 2021), even though food has been argued
to carry possible symbolic value for consumers (Birch et al., 2019; Perrea
et al., 2017). Symbolic product attributes reﬂect outcomes of product use
for consumers’ self-identity and/or social status (Dittmar, 1992; Noppers
et al., 2014), i.e. when consumers use a product this has potential implications for how consumers see themselves (self-identity; Gatersleben
and Van der Werff, 2018; Noppers et al., 2014) and/or how positively
consumers are viewed by others (social status; Griskevicius et al., 2010;
Noppers et al., 2014). Product adoption creates symbolic value for consumers when consumers derive certain meaning from product ownership
and/or use (Ravasi and Rindova, 2008), tied to expressions of
self-identity and/or social status. To our knowledge, no research has
focused on how symbolic attributes can be leveraged to promote adoption of plant-based food innovations and what the underlying psychological process is.
Consumer evaluations of symbolic attributes have been shown to
affect adoption of sustainable innovations such as electric vehicles and
smart energy systems (Noppers et al., 2014), in addition to evaluations of
environmental and instrumental attributes (Noppers et al., 2015). Thus,
the more consumers evaluate that these innovative products possess
symbolic attributes, the more likely adoption becomes. This is the case
even though consumers state they ﬁnd symbolic attributes relatively
unimportant as a motive for adoption (Noppers et al., 2014). The latter
indicates that consumers either do not know what drives their behaviour
or that they do not want to acknowledge this (Nolan et al., 2008).
Regarding plant-based food innovations, consumers might not want to
acknowledge what drives their behaviour, for concerns of being disapproved by others as a result of acting morally (moral reproach; Bolderdijk and Cornelissen, 2022; Minson and Monin, 2012) or
stigmatization for norm-deviating behaviour (Markowski and Roxburgh,
2019). Given the relative novelty of plant-based food innovations in
Western markets, consumers may also simply not know of potential
beneﬁts of plant-based innovations (Myers and Pettigrew, 2018), making
it difﬁcult for consumers to estimate what drives their behaviour. However, consumers can derive more symbolic value from product adoption
when these products are not mass consumed, because this allows for the
possibility to distinguish oneself by adopting such products (Berger and
Heath, 2007; Hunt et al., 2013). Given the relatively low adoption rate of
plant-based food innovations, it can be expected that these novel
plant-based products carry this possibility to distinguish oneself with it.
Noppers et al. (2014) also reason that mainly innovative products thus
carry potential for consumers to derive symbolic value from, even though
consumers may not consciously realize this. Consequently, we hypothesize that:

H2. symbolic attributes affect adoption intention of a plant-based food
innovation, but not adoption intention of a non-innovative plant-based
food product.
1.2. Intrinsic rewards as an underlying mechanism to leverage symbolic
attributes
The question remains why symbolic attributes would affect plantbased food innovation adoption: do greater perceived symbolic attributes coincide with stronger anticipated positive emotions and in turn
adoption, an indication that adoption is perceived as intrinsically
rewarding by consumers? A better understanding of (part of) this underlying mechanism can contribute to ultimately more effectively
leverage symbolic attributes of a plant-based food innovation to promote
adoption. Making sustainable choices has been shown to be intrinsically
rewarding; this intrinsic reward is reﬂected in a feel-good factor of acting
sustainably (Tauﬁk et al., 2015; Van Der Linden, 2015), also known as a
ﬁgurative “warm-glow” (Jia and Van der Linden, 2020; Tauﬁk, 2018;
Van Der Linden, 2015). When consumers are intrinsically motivated to
act environmentally-friendly (i.e., feeling a moral obligation to perform a
certain behaviour; Van der Werff et al., 2013), anticipated positive
emotions foster sustainable choices (Tauﬁk et al., 2016; Van Der Linden,
2015; van der Linden, 2018). Immediate “warm-glow” feelings can increase the likelihood that consumers adopt sustainable behaviours, as
proposed by White et al. (2019). Extending this reasoning, we propose
that symbolic value of plant-based food innovations triggers anticipated
positive emotions (i.e., “warm-glow” feelings; consumers anticipating
that adoption would make them feel good about themselves) because
these symbolic attributes make adoption intrinsically rewarding. In turn,
greater anticipated positive emotions increases the likelihood of adoption. Thus, we formulate the following hypothesis:
H3A. the more symbolic attributes consumers evaluate a plant-based
food innovation to have, the more positive emotions consumers anticipate when adopting, in turn increasing the intention to adopt the plantbased food innovation.
Differences between different groups of consumers can be expected
regarding the extent to which symbolic attributes trigger “warm-glow”
feelings. Particularly individuals who are intrinsically motivated to act
pro-environmentally show a relation between the meaningfulness of
sustainable actions and how these actions make them feel (Venhoeven
et al., 2020). Thus, “warm-glow” feelings are particularly likely to be
experienced as a result of actions that signify something positive about
oneself (Tauﬁk et al., 2015). The latter suggests an intrinsic motivational
basis of consumers’ sustainable actions, which leads to these “warm-glow” feelings (Van Der Linden, 2015). Here, intrinsic motivation is
obligation-based which concerns the extent to which consumers experience a moral obligation to perform a behaviour, which is conceptually
related to personal norm (Van der Werff et al., 2013). Consequently,
particularly consumers with a strong intrinsic motivation to engage in
sustainable actions are expected to be susceptible for symbolic attributes
of plant-based innovations, as adoption of these products can make them
feel good about themselves. Thus, we expect that:

H1. evaluations of symbolic attributes predict plant-based food innovation adoption intention, even though consumers indicate symbolic
product attributes of a plant-based food innovation to be relatively unimportant, as a motive for adoption.
Consumers can derive symbolic value from (sustainable) innovation
adoption, either because owning and/or using such an innovation creates
meaning as something is signiﬁed to oneself (self-identity; Gatersleben
and Van der Werff, 2018) or to others (social status; Griskevicius et al.,
2010; Puska et al., 2018). To our knowledge, no research has yet
distinguished between symbolic value from these different forms of
symbolic attributes, tied to either self-identity or social status, in a single
study. Exploratory, we examine the relative predictive strength of these
two types of symbolic attributes on plant-based food innovation adoption

H3B. the more consumers evaluate plant-based food innovations to
have symbolic attributes, the stronger anticipated positive emotions and
in turn adoption are; particularly among individuals who have a relatively strong intrinsic motivation to act sustainably.
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2. Study 1

person; Cronbach's α ¼ 0.86), and symbolic attributes related to social
status were measured with three items (distinguishes me positively from
others, leads to positive reactions from others, gives me the image of
someone who gives the right example; Cronbach's α ¼ 0.89).
Next, we measured anticipated positive emotions in relation to eating
seaweed [beans] (“To what extent do you believe you would experience
the following emotions when eating seaweed [beans]?“; happy, enthusiastic, optimistic, pride, satisfaction; Cronbach's α ¼ 0.94; Koenig-Lewis
et al., 2014). Subsequently, questions were asked on adoption intention
(“How likely is it that in the next 3 months you will “; eat seaweed
[beans], consider buying seaweed [beans], go online to look for recipes
containing seaweed [beans], Cronbach's α ¼ 0.86; 1 ¼ very unlikely; 7 ¼
very likely). Finally, we measured intrinsic motivation to act
environmentally-friendly (“I have a moral obligation to protect the
environment”, “I feel that I should protect the environment”, “I feel that it
is important that people in general protect the environment”, “Because of
my own values, I feel I ought to behave in an environmentally-friendly
manner”; Cronbach's α ¼ 0.94; 1 ¼ completely disagree; 7 ¼
completely agree; G€arling et al., 2003).
All variables were standardized for the analyses. The mean scores on
these variables are reported in Tables 1 and 2 for the two subsamples in
the study, along with the zero-order correlations between the variables.

2.1. Participants
An online survey was conducted with 969 participants. The participants were recruited by a market research agency using a Dutch consumer panel (October 2019; Mage ¼ 48.9; 51.3% female, 48.6% male,
0.1% other/unknown; educational level: 1.1% primary education, 30.9%
secondary education, 31.7% vocational education, 36.2% high education; annual household income level: 25.3% less than 30,000 Euro,
22,3% 30,000–39,999 Euro, 25,9% 40,000–69,999 Euro, 8.4%
70,000–99,999 Euro, 2.3% 100,000 Euro or more; 15,9% unknown). The
market research agency was asked to draw a sample that was representative for the Dutch population in terms of age, sex, education level and
income level. All questions in the survey needed to be answered by
participants, with the exception of the questions concerning demographics for which participants could indicate they preferred not to
answer these. Participants collected points for their participation which
they could save and exchange for products/gifts. Informed consent was
contained from all participants. The study was approved by an Ethical
Committee of a Dutch university. To make sure our sample size for each
version of the survey was large enough to have sufﬁcient power, we
checked the minimum required sample size by performing a power
analysis using G*Power 3.1.9.7 (Faul et al., 2007). Results of this analysis
showed that our sample size was above the threshold of 311 participants
per survey version.

2.3. Results & discussion
Of the participants who completed the survey for seaweed products
(plant-based food innovation), 52.9% of the participants indicated to
have never eaten anything containing seaweed, while 9.0% indicated to
eat something containing seaweed on a monthly basis. Of the participants
who completed the survey for pulses (non-innovative plant-based food),
4.3% of the participants indicated to have never eaten pulses (beans) and
78.2% indicated to eat something containing pulses (beans) on a monthly
basis. This indicates that seaweed is a relatively innovative plant-based
food product for the study sample given the relatively low current
adoption rate. Pulses can be considered to be more non-innovative as the
relatively high adoption rate indicates it is consumed on a more mainstream level, in line with ﬁndings of Onwezen et al. (2019).
As expected, participants indicated they found symbolic attributes
least important as a motive for adoption, relative to the three types of
instrumental attributes and environmental attributes (Fig. 1). To test
whether evaluations of symbolic attributes predict the adoption intention
of a plant-based food innovation (seaweed), we conducted a regression
analysis in which we regressed adoption intention on evaluations of
instrumental (price, convenience, sensory appeal), environmental and
symbolic (self-identity, social status) attributes. As hypothesized, the
more participants evaluated seaweed to have symbolic attributes, the
higher their adoption intention, despite symbolic attributes being rated
as the least important adoption motive (H1). Only symbolic attributes
tied to self-identity predicted participants' intention to adopt seaweed;
symbolic attributes tied to social status was not a signiﬁcant predictor (all
statistics are reported in Table 3). Environmental attributes also signiﬁcantly predicted adoption intention, while only one type of instrumental
attribute (sensory appeal) signiﬁcantly predicted adoption intention.
Similar analyses were conducted for the subsample of participants who
completed the survey for non-innovative plant-based food (pulses):
symbolic attributes did not signiﬁcantly predict pulses (beans) adoption
intention (Table 4), in line with H2. Only environmental attributes and
one type of instrumental attributes (sensory appeal) were predictive of
participants’ intention to adopt pulses (beans).
We used a moderated mediation model (SPSS PROCESS model 7;
5000 bootstrapping samples; Hayes, 2012; Hayes, 2018) to test H3A and
H3B. We used seaweed adoption intention as the dependent variable,
evaluation of symbolic attributes as the independent variable, anticipated positive emotions as a mediator and intrinsic motivation to act
environmentally-friendly as a moderator to examine the hypothesized
conditional indirect relation. As expected, the more participants evaluate

2.2. Design, procedure & measures
Participants were ﬁrst randomly assigned to one of two survey versions: a version about seaweed (n ¼ 478) and a version about pulses
(beans; n ¼ 491). Seaweed and pulses were chosen based on previous
ﬁndings indicating that consumers view seaweed as an innovative food
product and pulses as a non-innovative food product (Onwezen et al.,
2019). The survey was identical for both subsamples, other than the type
of product the survey was completed for.
Measures for the perceived importance and for the evaluation of
instrumental, environmental and symbolic product attributes, as well as
adoption intention, were based on survey scales used in previous
research (Noppers et al., 2014). Instrumental attributes were adjusted for
the food domain, and divided in price, convenience and sensory aspects
based on studies indicating these are primary instrumental food product
attributes for consumers (Januszewska et al., 2011). Participants were
ﬁrst asked to indicate to what extent they ﬁnd instrumental (price,
convenience, sensory appeal), environmental and symbolic product attributes to be important for them by ﬁnishing the sentence “I ﬁnd it
important that seaweed [beans] …” with various items that correspond
to instrumental, environmental or symbolic attributes (self-identity; social status, using a 7-point Likert scale from 1 ¼ very unimportant to 7 ¼
very important). Subsequently, participants were asked to evaluate to
what extent they believed the product actually had these instrumental,
environmental and symbolic product attributes by ﬁnishing the following
sentence: “Seaweed [beans] to eat as a food product ….“. The same items
were used to ﬁrst measure the importance of these attributes, and subsequently the evaluation of these attributes for participants. Instrumental
product attributes consisted of price (is affordable, is cheap; Cronbach's α
¼ 0.81), convenience (is easy to prepare, costs little time to prepare;
Cronbach's α ¼ 0.86) and sensory appeal (smells good, tastes good;
Cronbach's α ¼ 0.79), all on a 1–7 scale with 1 ¼ completely disagree; 7
¼ completely agree. Environmental product attributes were measured
with four items, ﬁnishing the same sentence (is produced in an
environmentally-friendly manner, contributes to a low as possible
CO2-emission, is produced locally, is produced in a way that does not
harm the environment; Cronbach's α ¼ 0.88). Symbolic product attributes related to self-identity were measured with two items (contributes
positively to how I want to see myself, says positive things about me as a
3
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Table 1
Correlations among and Descriptive Statistics for Study 1 Variables (Subsample plant-based food innovation; Nseaweed ¼ 478).
Variables

M (SD)

1. Instrumental attributes - price
2. Instrumental attributes - convenience
3. Instrumental attributes - sensory
4. Environmental attributes
5. Symbolic attributes – self-identity
6. Symbolic attributes – social status
7. Positive emotions adoption
8. Intrinsic motivation to act sustainably
9. Adoption intention

4.51
4.75
4.51
4.73
4.00
3.98
3.71
5.05
3.44

1

(1.11)
(1.12)
(1.35)
(1.13)
(1.45)
(1.37)
(1.61)
(1.36)
(1.81)

2

3

4

5

6

7

8

9

.66

.63
.70

.48
.64
.55

.37
.44
.45
.52

.33
.40
.41
.53
.87

.32
.44
.47
.48
.56
.52

.17
.27
.22
.47
.35
.32
.37

.31
.44
.50
.45
.47
.42
.65
.28

Notes. All reported correlations in italic are statistically signiﬁcant (p < .05).

Table 2
Correlations among and Descriptive Statistics for Study 1 Variables (Non-innovative plant-based food; Npulses ¼ 491).
Variables

M (SD)

1. Instrumental attributes - price
2. Instrumental attributes - convenience
3. Instrumental attributes - sensory
4. Environmental attributes
5. Symbolic attributes – self-identity
6. Symbolic attributes – social status
7. Positive emotions adoption
8. Intrinsic motivation to act sustainably
9. Adoption intention

5.32
5.34
5.17
4.65
3.91
3.88
4.02
5.08
4.75

1

(1.06)
(1.14)
(1.13)
(1.17)
(1.56)
(1.51)
(1.53)
(1.28)
(1.41)

2

3

4

5

6

7

8

9

.60

.52
.50

.33
.31
.42

.20
.20
.30
.56

.21
.18
.30
.59
.86

.28
.23
.39
.49
.64
.62

.26
.28
.30
.55
.28
.26
.32

.31
.34
.49
.45
.35
.34
.52
.42

Notes. All reported correlations are statistically signiﬁcant (p < .05).

Fig. 1. Means of perceived importance instrumental, environmental & symbolic attributes Study 1 (including standard error bars; 1–7 survey scale).

Table 3
Summary of multiple regression analysis for variables predicting intention to adopt a plant-based food innovation (seaweed; study 1).
Variable

β

t

Sig.

95% CI for β

Sq. Semi-partial corr.

Cohen's f2

VIF

Instrumental attributes – price
Instrumental attributes – convenience
Instrumental attributes – sensory
Environmental attributes
Symbolic attributes – self-identity
Symbolic attributes – social status

-.10
.09
.31
.13
.28
-.02

1.87
1.47
5.37
2.41
3.51
-.20

.062
.143
<.001
.016
<.001
.842

[-.20, .01]
[-.03, .21]
[.19, .43]
[.02, .23]
[.12, .43]
[-.17, .14]

.001
<.001
.040
.008
.017
<.001

.007
.005
.061
.012
.026
.000

1.96
2.73
2.31
2.03
4.48
4.47

Notes. Adj.R2 ¼ 0.334, F ¼ 40.90 (p < .001).
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Table 4
Summary of multiple regression analysis for variables predicting intention to adopt a non-innovative sustainable food product (pulses; study 1).
Variable

β

t

Sig.

95% CI for β

Sq. Semi-partial corr.

Cohen's f2

VIF

Instrumental attributes – price
Instrumental attributes – convenience
Instrumental attributes – sensory
Environmental attributes
Symbolic attributes – self-identity
Symbolic attributes – social status

-.01
.08
.33
.23
.11
-.01

-.11
1.69
6.92
4.71
1.53
-.08

.913
.092
<.001
<.001
.127
.940

[-.10, .09]
[-.01, .18]
[.23, .42]
[.14, .33]
[-.03, .26]
[-.16, .14]

<.001
<.001
.066
.031
.003
<.001

.000
.006
.099
.046
.005
.000

1.76
1.71
1.61
1.76
4.00
4.22

Notes. Adj.R2 ¼ . 322, F ¼ 39.81 (p < .001).

Study 1 revealed that stronger evaluations of symbolic attributes of
a plant-based food innovation (tied to consumers' self-identity) predict
adoption intention, even though participants indicated to ﬁnd symbolic
attributes relatively unimportant as an adoption motive. Symbolic
value tied to social status did not have a similar effect. However, both
types of symbolic attributes share the common denominator of creating
meaning for consumers, the nuance being whether this meaning is
created by signifying something to oneself or to others by adopting a
product (Gatersleben and van der Werff, 2018). In Study 2 we further
studied the relevance of symbolic attributes in a natural setting by
attempting to leverage symbolic attributes of a plant-based food
innovation to promote adoption in promotional campaign materials
where the two types of symbolic attributes are disentangled. The main
purpose of Study 2 was to exploratory further examine the relative
predictive strength of the two types of symbolic attributes, in this case
on actual behavioural plant-based food innovation adoption instead of
adoption intention, to prevent intention-behaviour gap issues (Webb
and Sheeran, 2006). Based on the ﬁndings of Study 1, it would be
expected that symbolic attributes tied to consumers’ self-identity are
particularly likely to affect adoption.

seaweed products to have symbolic attributes tied to self-identity, the
more positive emotions they anticipate when adopting; in turn, the
greater the anticipated positive emotions, the higher the intention to
adopt seaweed products (H3A). This can be seen in the signiﬁcant indirect
relation,
across
levels
of
intrinsic
motivation
to
act
environmentally-friendly (all statistics are reported in Fig. 2). Furthermore, in line with H3B the moderated mediation model revealed that the
hypothesized indirect relation was conditional on the level of intrinsic
motivation to act environmentally-friendly (Fig. 2; 95% bootstrapped CI
[0.01, 0.09] moderated mediation index). More speciﬁcally, this indirect
relation was stronger for participants with a relatively strong intrinsic
motivation to act environmentally-friendly (þ1SD above mean; β ¼ 0.33,
95% bootstrapped CI [0.25,.42]), relative to participants with a relatively
weak intrinsic motivation (-1SD below mean; ¼ 0.23, 95% bootstrapped
CI [0.16,.30]). Symbolic attributes tied to social status did not signiﬁcantly predict adoption intention. However, as indirect-only mediation is
theoretically possible (Zhao et al., 2010), we did run this model (see
Fig. 3 for all statistics). There was a signiﬁcant indirect relation between
symbolic attributes (social status) and intention to adopt seaweed via
anticipated positive emotions, conditional on the level of intrinsic
motivation to act environmentally-friendly (95% bootstrapped CI [0.01,
0.09]). The indirect relation between symbolic attributes (social status)
and adoption via anticipated positive emotions was stronger for participants with a relatively strong intrinsic motivation (þ1SD above mean; β
¼ 0.32, 95% bootstrapped CI [0.24,.40]), rather than a relatively weak
intrinsic motivation (-1SD below mean; ¼ 0.22, 95% bootstrapped CI
[0.15,.29]).

3. Study 2
3.1. Participants, design & measures
Study 2 was conducted in a supermarket in the city centre of The
Hague, The Netherlands (February 2020). Potential participants were

Fig. 2. Moderated mediation model Study 1: conditional indirect relation between symbolic attributes tied to self-identity and intention to adopt seaweed via
anticipated positive emotions.
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Fig. 3. Moderated mediation model Study 1: conditional indirect relation between symbolic attributes tied to social status and intention to adopt seaweed via
anticipated positive emotions.

actually walked by the banner, using a tally counter (the same research
assistant was present in the supermarket each day). This way, we were
able to register how many customers passed by each type of banner and
had the opportunity to take a coupon from the basket adjacent to the
banner. Tallies showed that 1063 customers passed by the banner which
stressed symbolic attributes tied to self-identity, 1206 customers passed
by the banner which stressed symbolic attributes tied to social status and
1176 customers passed by the control group banner. The research assistant also kept track that customers only took a maximum of one
coupon. After the 3-day period ﬁnished in which coupons could be
exchanged, all exchanged coupons were tallied. 3445 customers had
entered the supermarket and walked passed the banner; 512 customers
took a coupon, and 50 customers exchanged a coupon for a seaweed
product. For this study, a power analysis was also performed using
G*Power 3.1.9.7 (Faul et al., 2007), which indicated a minimum needed
sample size of 964. Given the real-life nature of the study and its practical
limitations (i.e., we were only able to conduct the study in the supermarket for a limited agreed upon number of days, and the coupons had
three speciﬁc dates listed on which the coupon could be exchanged
which made it impossible to extend the study), this ﬁnal sample size was
what was possible in terms of practical feasibility.

customers that entered the supermarket. The study was approved by an
Ethical Committee of a Dutch university.
The study had an experimental design, in which one of three types of
promotional pop-up banners were placed, on a location just after entering
the supermarket. The different banners promoted adoption of seaweed
products and only differed in terms of the slogan used and a corresponding icon, stressing either symbolic attributes tied to self-identity
(“Because sustainability ﬁts with who you are”), symbolic attributes
tied to social status (“Because you show what sustainability is”1), or no
speciﬁc attributes of seaweed were stressed. The bottom of each banner
read “Want to try? Take a coupon and exchange this for a seaweed
product”. Each type of banner was placed for two days between 11.30am
and 6.30pm, for one weekday in one week and one (different) weekday
in the following week. Coupons were placed in a basket next to the
banner, with a note stating that a maximum of one coupon per person
could be taken. On the ﬂipside of the coupons speciﬁc dates were indicated on which customers could exchange the coupon. The coupons
could be exchanged at the supermarket’ service desk over a 3-day period
in the week following the two weeks in which a banner was placed. The
front of the coupons showed the same slogan and icon, as the corresponding banner (see Supplementary Material). The banners and coupons were designed by a graphic designer.
We used two behavioural adoption measures: 1. The number of
coupons that were taken per type of banner/coupon, 2. The number of
coupons that were exchanged for a seaweed product per type of banner/
coupon. Both measures were corrected for the number of customers that
walked by each type of banner. The second outcome measure was
additionally corrected for the number of coupons taken per type of
banner, to get an indication how many of the coupons taken were actually exchanged for a seaweed product. Particularly the second adoption
measure can be considered actual behavioural adoption, as this action
resulted in a customer taking home the seaweed product.
A research assistant was on a location in the supermarket where
customers could unobtrusively be observed and tallied all customers that

3.2. Results & discussion
A chi-squared test showed that the number of coupons taken did not
differ between conditions: χ2 (2) ¼ 2.52, p ¼ .284, Cramer's V ¼ 0.027.
The number of coupons that were exchanged for a seaweed product did
differ between conditions, both relative to the number of customers that
walked by each type of banner (χ2 (2) ¼ 6.04, p ¼ .049, Cramer's V ¼
0.047) and relative to the number of coupons taken per type of banner (χ2
(2) ¼ 8.77, p ¼ .013, Cramer's V ¼ 0.136; Fig. 4). Z-tests to compare
column proportions indicated that signiﬁcantly more coupons were
exchanged when symbolic attributes tied to social status were stressed,
compared to when symbolic attributes tied to self-identity were stressed.
These coupon return rates were 2.1% and 0.8% respectively, when corrected for the amount of customers that walked by the respective banners
(Fig. 4). When corrected for the amount of coupons taken per type of
banner, this amounted to coupon return rates of 14.8% and 5.2% (Fig. 4).

1
The text on the banners was in Dutch (see Supplementary Material) and are
translated here for the purpose of the manuscript.
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Fig. 4. Percentages of coupons exchanged for a plant-based food innovation product per type of stressed product attribute (including standard error bars; Study 2).

who are strongly intrinsically motivated to act environmentally-friendly
(H3B; Study 1). Emotions can be categorized as an individual determinant
for consumers' eating behaviour (Stok et al., 2017). Schneider et al.
(2021) provide an overview of studies showing how anticipated positive
emotions promote pro-environmental actions, while also noting that
there is no standardized approach how campaigns can best increase these
anticipated positive emotions. Our ﬁndings indicate that one way to
approach this, is to appeal to the symbolic value of pro-environmental
actions. Such an appeal increases this anticipated feel-good (“warm-glow”) effect and in turn is positively associated with engaging in
pro-environmental actions, by means of adopting a plant-based food
innovation. Our work also builds on studies showing that “warm-glow”
feelings are elicited because sustainable actions send a positive self-signal
(Tauﬁk et al., 2015), thus making it intrinsically rewarding to act sustainably (Van Der Linden, 2015). The current study indicates that the
symbolic value of sustainable actions in the form of adopting plant-based
food innovations is intrinsically rewarding, consequently increasing
consumers’ intention to adopt a plant-based food innovation.
Furthermore, in exploratory fashion we examined the relative predictive strength of different forms of symbolic attributes on plant-based
food innovation adoption (Study 1 & 2). Ownership and use of such innovations can create symbolic value by signifying something to oneself
(self-identity) or to others (social status; Gatersleben and van der Werff,
2018), but previous research has not yet compared the relative effect of
the two types of symbolic attributes on adoption. Study 1, conducted
online, shows that stronger evaluations of symbolic attributes tied to
consumers' self-identity (but not social status) predict consumers' intention to adopt a plant-based food innovation. Our follow-up ﬁeld experiment (Study 2) shows that designing promotional campaign materials in
a way in which symbolic attributes tied to social status are stressed
promotes actual behavioural adoption of a plant-based food innovation
more so than stressing symbolic attributes tied to self-identity. While
empirically contradicting, we argue the different types of environments
in which the respective studies were conducted, and differences in our
adoption measures might have played a role. Research has shown that
more social status can be derived from sustainable actions when these
actions are costly, visible and/or effortful (Uren et al., 2019). Also,
environmental self-identity particularly affects environmental
decision-making in private-sphere settings (Gkargkavouzi et al., 2019).
In our ﬁeld experiment, behavioural adoption in the form of returning to
the supermarket to exchange a coupon for a seaweed product might have
been relatively effortful for consumers, but also visible as coupon exchange occurred at a service desk where others could witness the

Differences between each of the experimental conditions relative to the
control group were not statistically signiﬁcant at p ¼ .05 based on Z-tests
to compare column proportions.
The ﬁndings in Study 2 indicate that the type of symbolic attribute
that was stressed mattered: stressing symbolic attributes tied to social
status led to a higher adoption rate in the form of exchanging a coupon
for a plant-based food product (seaweed product) relative to when
symbolic attributes tied to self-identity were stressed on promotional
campaign materials. However, compared to a control group, in which
seaweed was promoted but without explicit referencing to symbolic
product attributes, stressing either type of symbolic attribute on
campaign materials did not lead to a higher adoption rate. Possibly, the
relatively low sample size also played a role in why we did not detect
statistically signiﬁcant ﬁndings relative to the control group.
4. General discussion
Understanding how adoption of plant-based food innovations can be
effectively promoted among consumers is critical to alleviate the large
impact of food consumption on climate change issues. The current work
shows that even though consumers indicate to ﬁnd symbolic attributes
relatively unimportant as a motive for adopting a plant-based food
innovation, this does not imply that symbolic attributes ultimately are
irrelevant. The more symbolic attributes consumers evaluate a plantbased food innovation to have, the higher consumers' intention to
adopt a plant-based food innovation, despite consumers stating symbolic
attributes are unimportant as an adoption motive (H1; Study 1). This
extends ﬁndings from non-food sustainable innovation domains, such as
the domains of energy and electric cars (Noppers et al., 2015); our
ﬁndings also indicate that symbolic attributes predict adoption intention
of a plant-based food innovation, but not of a more traditional,
non-innovative plant-based food product (H2; Study 1), in line with
reasoning that symbolic value can mainly be derived from innovative
products because these typically are more costly to adopt. Furthermore,
to our knowledge, this paper is the ﬁrst to examine a potential underlying
mechanism of why symbolic attributes promote adoption of sustainable
innovations in general, and speciﬁcally adoption of plant-based food
innovations. Our ﬁndings indicate that part of this underlying mechanism pertains to the intrinsic reward of acting sustainably. Speciﬁcally,
the more consumers evaluate a plant-based food innovation to have
symbolic attributes, the more consumers anticipate to feel good about
adoption, which in turn is positively related to adoption intention (H3A;
Study 1). This indirect relation is particularly strong among consumers
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to purchase the product, or visible, such as in a public setting like a supermarket or restaurant where other patrons can also view the
behaviour.
An added practical beneﬁt of focusing on symbolic product attributes
in campaigns is that derived symbolic value appears to be a largely unconscious, or at least unrecognized, process. This was shown in our ﬁrst
study, but also in earlier research (Noppers et al., 2014). Consequently, if
a campaign addressing symbolic values succeeds in promoting initial
adoption of a plant-based food innovation, it is more difﬁcult for consumers to think of reasons of why they should not continue adopting. In
contrast, sensory appeal is explicitly considered an important motive for
adoption, but if a campaign stresses sensory appeal attributes and manages to promote initial adoption, continued adoption can be halted
among consumers for whom the actual sensory appeal is a bit of a
letdown (e.g., when they do not like the taste). Furthermore, campaigns
that appeal to more intrinsic rewards, such as the symbolic value of
plant-based food innovation adoption, overall are more likely to lead to
more sustained adoption of new behaviour compared to when more
extrinsic rewards are stressed (Van Der Linden, 2015).

behaviour. In the online survey, adoption was measured by indicating an
intention to buy seaweed products in the short-term (hence less effortful
than the ﬁeld experiment's behavioural measure), while the online
environment was also a more private-sphere setting. Furthermore, in the
ﬁeld experiment stressing the two types of symbolic attributes showed no
differential effect on adoption in the form of taking a coupon home. One
potential reason for this might be that this form of adoption was less
effortful and visible than making a separate trip to the supermarket to
exchange the coupon. Hence, the behaviour of actually exchanging the
coupon for the product at the service desk might have allowed consumers
to be “green to be seen” to a greater extent (Griskevicius et al., 2010). Our
ﬁndings indicate the relevance between distinguishing between symbolic
attributes tied to self-identity versus tied to social status when promoting
plant-based food innovation adoption through promotional campaigns.
4.1. Practical implications
Currently, campaigns that promote sustainable products such as
plant-based food innovations often appeal to either instrumental or
environmental product attributes, such as the taste of a product or the
relatively low environmental impact of a product. However, when
products are still novel and have low adoption rates, this might not always be the most fruitful strategy to promote adoption, particularly
regarding instrumental attributes that are highlighted in campaigns.
Innovative products are often characterized by certain instrumental
drawbacks (Noppers et al., 2015), which has also been the case for
plant-based food innovations in the perception of consumers in terms of
for instance taste and price (Michel et al., 2021). Descriptively, this can
also be seen in Study 1 where on average consumers were more positive
regarding instrumental product attributes in the form of price (M ¼
5.32), convenience (M ¼ 5.34), and sensory appeal (M ¼ 5.17) for bean
products, than for seaweed products (price: M ¼ 4.51, convenience: M ¼
4.75, sensory appeal: M ¼ 4.51; Table 1). Thus, consumers believed that
bean products are more affordable, more convenient and have better
sensory appeal, relative to seaweed products. This makes it more likely
that these instrumental product attributes can function as barriers for
adoption of plant-based food innovations. Moreover, as Study 1 showed,
more positive consumer evaluations of instrumental product attributes
such as price and convenience do not necessarily increase consumers’
intention to adopt a plant-based food innovation.
Stressing symbolic attributes in campaigns for plant-based food innovations can be an alternative way to promote consumer adoption,
especially when these products are still relatively novel, as more symbolic value can be derived from adoption when the mainstream does not
adopt these products yet. As such, adoption of plant-based food innovations can be viewed as being part of a certain lifestyle, particularly a
lifestyle in which pro-environmental actions are viewed as the right thing
to do. For these consumers adoption is intrinsically rewarding; our
ﬁndings provide initial indications that these symbolic attributes can be
leveraged to affect consumer adoption of plant-based food innovations.
This can be operationalized in promotional materials such as in our ﬁeld
experiment (Study 2), and be extended to items such as posters, ﬂyers,
and retail shelf cards, but also to online banners when shopping online.
Future research can further explore which types of slogans and visuals
can highlight symbolic product attributes of plant-based food innovations further when promoting its adoption. Based on our exploratory
analyses regarding the relative predictive strength of different forms of
symbolic attributes (tied to either self-identity or social status) on plantbased food innovation adoption (Study 1 & 2), the speciﬁc type of
symbolic attribute to leverage to increase consumer adoption of plantbased food innovations should be taken into account. More speciﬁcally,
combining our exploratory ﬁndings with previous ﬁndings that social
status is mostly likely to be derived when sustainable actions are costly,
visible and/or effortful (Uren et al., 2019), leveraging symbolic attributes
of plant-based food innovations in the form of social status is more likely
to be effective when adoption is costly, for instance because it is effortful

4.2. Limitations & future research
Our studies have some limitations, which also raise a number of avenues for future research. First, it should be noted that in our ﬁeld
experiment we did not ﬁnd signiﬁcant differences in adoption when
stressing either type of symbolic attributes (tied to social status or selfidentity) on promotional campaign materials, relative to a control
group where the plant-based food innovation was also promoted, but
where no speciﬁc product attributes were stressed. Thus, adjustments in
the experimental set-up are needed to increase adoption relative to a
control group, in addition to a larger sample size to increase the statistical
power. Future research can further explore the role of visibility by systematically varying the degree of visibility of adoption (Uren et al., 2019)
by for instance purposefully have people present where adoption is to
occur (crowded service desk) or purposefully emptying this area (empty
service desk), and test whether greater visibility also leads to higher
adoption rates as a result of greater derived social status. Additionally,
the promotional materials for our ﬁeld study were not pre-tested. Further
reﬁnement of the slogans and icons used could contribute to increase the
extent to which the promotional materials make symbolic product attributes of plant-based food innovations salient, related to either expressions of self-identity or social status. Second, future research could
explore the effect of stressing the two types of symbolic attributes in
campaigns on adoption in natural settings that by default are less visible
and effortful. While we used a bricks-and-mortar supermarket for our
natural experiment, many consumers increasingly buy products online.
Online shopping is less visible, as other people do not witness what you
buy, and less effortful, as online shopping typically is viewed as more
convenient than shopping in bricks-and-mortar stores (Pate and Adams,
2013). Therefore, future research could explore whether in a natural
online shopping environment, stressing symbolic attributes tied to consumers' self-identity promotes plant-based food innovation adoption to a
greater extent, rather than stressing symbolic attributes tied to social
status. Third, there might be certain conditions under which adoption is
particularly affected by symbolic attributes tied to self-identity, in
addition to the aforementioned more private-sphere (e.g., online) settings. Research has shown that the extent to which consumers aim to be
consistent in their pro-environmental actions strengthens the effect of
environmental self-identity on adoption (Peters et al., 2018). This suggests that when consumers are reminded of previously having made a
pro-environmental decision, stressing symbolic attributes tied to consumers' self-identity is more likely to promote adoption, because of a
need to act consistently. Another relevant factor may be autonomy in
adopting plant-based food innovations, as behaviour that is performed
voluntary is more likely to be attributed to one's self-identity (Venhoeven
et al., 2016). Finally, in Study 1 we used seaweed products and bean
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products to operationalize plant-based food innovations and
non-innovative plant-based food products, where the ﬁndings showed
that symbolic attributes predict adoption intention of seaweed products
but not of bean products. Future research can use other operationalizations for plant-based innovations and non-innovative plant-based products, for instance in the domain of dairy using plant-based milk and cow
milk or plant-based cheese and cheese derived from cow milk, to further
examine whether symbolic attributes indeed predict adoption intention
of mainly innovative plant-based food products, but not of their
non-innovative, longer-existing counterpart.
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4.3. Conclusions
Together, our studies suggest that even though symbolic value of
plant-based food innovations appears to be largely unrecognized by
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innovation. Leveraging these intrinsically rewarding symbolic attributes
of plant-based food innovations can be an alternative way to drive consumer adoption.
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