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Objectives: To determine the relationship between sustainable and healthy food
shopping behavior comparing general motivation with the immediate intention to act.

Method: We conducted an online survey of 144 staff at the Cork Institute of Technology,
Ireland, using a questionnaire based on the Theory of Planned Behavior and the
Self-Determination Theory to compute the Behavioral Intention score and the Relative
Autonomy Index in relation to healthy and sustainable grocery shopping.

Results: The intention to shop healthy food was higher (o < 0.001, Cohen’s d = 0.56)
than the intention to shop in a sustainable way. A significant intention-action gap was
observed for both healthy (p < 0.001, Cohen’s d = 0.97) and sustainable grocery
shopping (p < 0.001, Cohen’s d = 1.78). While there was a significant correlation
(o < 0.001) between the longer-term motivations to act in a healthy and sustainable
way, this association was not significant (o = 0.16) for the more short-term Behavioral
Intention scores.

Conclusion and Implications: Health was identified as a more important driver
for dietary behavior compared to sustainability. While longer-term motivation shows
a stronger correlation between healthy and sustainable grocery shopping, short-term
intentions do not follow this pattern as strongly. A significant intention-action gap exists
for both, which is stronger for sustainability than for health.

Keywords: health, sustainability, grocery shopping, behavioral intention, motivation, theory of planned behavior,
self-determination theory

INTRODUCTION

Sustainability and public health are both challenges for current global dietary trends (1), and
by proxy food shopping behavior. Both on the international (2) and national levels [e.g.,
(3)] food-based dietary guidelines (FBDGs) are developed; however, most do not consider
sustainability explicitly (4) and predominantly focus on health-related recommendations (5)
targeting environmental sustainability by means of alignment with healthy dietary patterns (6).
A recent literature review by Biasini et al. (7) concluded that the health dimension of sustainability
dominates whereas environmental dimensions have been poorly investigated. While healthy and
sustainable diets show a significant overlap (8) and the co-benefit between health and sustainability
should be promoted (9), differences between the two topics have to be acknowledged (10) and
should be addressed independently if necessary.
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FBDGs are developed at the policy level with the primary
goal of improving population health and reducing environmental
impacts. At the same time a shift in consumer behavior
(11) is driving changes on the supply side of the food
industry with sustainability marketing (12, 13) being increasingly
implemented. Sustainability information in shopping situations
(14) is recognized as relevant for designing choice architectures
(15), i.e. how products are presented to consumers, and for
shaping consumer decision making practices (16, 17). For
instance, Canio and Martinelli, (18) found that consumers
are willing to pay a premium price for sustainable EU
quality label foods, although an intention-action gap has
been observed.

At the individual level behavioral factors need to be
understood to shift grocery shopping behavior toward more
sustainable options (19). Because of the close relationship
between health and sustainability (20), research has focused
on the health aspects of sustainable diets (21) as well as the
sustainability aspects of healthy diets (22). An explicit distinction
between the two topics with respect to individual behavioral
factors has been made in the qualitative study by Hoek et al. (23),
who found that health is still a more important driving motivator
for choices of personal diets.

In this work we aim to address the intention and motivation
of people with respect to health and sustainability with a
focus on shopping behavior as an essential part of a healthy
and sustainable diet. A distinction is made between the long-
term motivation, which refers to general beliefs and tendencies
toward the topic, and the more short-term intention to act,
which is the condition shortly before showing a behavior in
question focusing on a single goal. The aim of this work
is to explore all the mutual relationships between these two
concepts with regards to both health and sustainability. We
use a theory-based approach to assess and evaluate variables
relating to intention and motivation based on the Theory of
Planned Behavior (TPB) (24, 25) and the Self-Determination
Theory (SDT) (26) to answer the following research questions:

a. Are the intentions to buy healthy or sustainable groceries at
similar levels, and if not, in what way do they differ?

b. Are the longer-term motivations to buy healthy or sustainable
groceries at similar levels, and if not, in what way do
they differ?

c. Is healthy grocery shopping behavior considered more likely
than sustainable grocery shopping behavior or vice versa, and
how does this compare to the intention?

d. Are there intention-action gaps for healthy and sustainable
grocery shopping behavior, and if so, are there differences in
their respective size?

e. Does a higher general motivation to shop healthily also imply
a higher motivation to shop sustainably and vice versa?

f. Does a higher immediate intention to shop healthily also imply
a higher intention to shop sustainably and vice versa?

g. Does longer-term motivation translate into short-term
intentions in the same way for healthy and for sustainable
grocery shopping?

While the two topics are expected to be related in how people
make their grocery shopping decisions (23), in the following we
aim to analyse the differences between long-term motivation and
short-term intention and behavior with respect to healthy and
sustainable grocery shopping behavior. Other aspects affecting
food choice such as price, taste, quality, and convenience (13) or
personal dietary patterns (e.g., omnivore, flexitarian, vegetarian,
etc.) are beyond the scope of this paper. Physiological and
emotional aspects, like hunger or feeling sad, angry or happy,
were not considered, although they most likely have an impact
on grocery shopping behavior as well (27). The presented study
was conducted in Ireland, where sustainability is not yet part of
current FBDGs (5).

We used the definition of a healthy diet provided by the World
Health Organization to be understood as balanced and based
on plenty of vegetables and fruit, reduced fat (particularly the
wrong type), and limited intake of sugars and salt (2). Defining
an environmentally sustainable diet is more complex (28). The
Food and Agriculture Organization of the United Nations (29)
defines sustainable diets as having low environmental impact,
contributing to food and nutrition security, and delivering
a healthy life for present and future generations. Instead of
using this very comprehensive definition, encompassing many
aspects that are difficult to quantify and measure, many studies
focus on greenhouse gas emissions (28, 30). In this paper we
defined sustainability as reduced ecological footprint related
to carbon emission, water and energy use as well as less
animal- and more plant-based diets and seasonal products (13,
23). Both definitions were provided to the study participants
(see Supplementary Material).

METHOD

Participants and Recruitment

The study was advertised at the Cork Institute of Technology
(CIT), a third level education institution in Ireland. CIT was
chosen to represent a regional hub catering for the full range
of post-secondary education ranging from level 6 to 10 of the
European Qualifications Framework. An email was sent to a
general email distribution list used by staff to communicate and
advertise topics of general interest, where some may not be
work related. Reaching 1,425 potential participants comprising
all academic, administrative, and services staff of the institute
the email advertised the study and provided a link to participate
in the online survey (see Supplementary Material). Data was
collected in April/May 2019. This date was chosen after the Easter
Break and during the teaching semester to ensure maximum staff
availability. The inclusion criteria were being a member of staff at
CIT at the time of the survey and having a CIT email address. The
survey included an initial information section on the purpose
of the study and the use of data (see Supplementary Material).
Participation was voluntary with no incentives being given.
Furthermore, the questionnaire was anonymous with no meta-
data collected, which would have enabled identification of
participants (e.g. IP addresses). The study was approved by the
Ethics Review Panel of the University of Luxembourg and the
Ethics Review Board of the Cork Institute of Technology.
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The questionnaire was built based on the Theory of Planned
Behavior (TPB) and the Self-Determination Theory (SDT), both
providing guidance on how to develop suitable inventories. Both
theories outline in detail how questions must be formulated
and have been empirically validated in many previous studies
[e.g., (7, 18, 31, 32)]. By following these exact layouts (see
Supplementary Material) we tried to ensure the validity of the
measured variables.

The TPB proposes the assessment of three distinct
contributors: attitudes (A), subjective norms (SN), and perceived
behavioral control (PBC), for which we developed questions
accordingly to assess the strength of the relevant beliefs on
a 5-point Likert scale to be aggregated into the Behavioral
Intention (BI, see below) scores (24).

While the TPB is used to assess behavioral intention, the
SDT provides a model and operationalisation for motivation.
In accordance with the SDT we developed survey questions to
assess the external regulation (REX), the introjected regulation
(RIn0) " j e. avoidance of negative consequences, the identified
regulation (R'9), i.e. acknowledgment of the importance of a goal,
and the intrinsic regulation (R™) to measure their respective
strength on a 5-point Likert scale. Based on these, the type
and strength of motivation is operationalised as the Relative
Autonomy Index (RAIL see below) (26), with higher RAI scores
representing higher intrinsic motivation, and lower RAI scores
indicating extrinsic motivation.

These 7 parameters required for the TPB and the SDT can be
assessed separately for both topics health as well as sustainability
resulting in a total of 14 variables. The final online survey (see
Supplementary Material) comprised a total of 8 sections out of
which 4 where designed to evaluate the variables relating to the
TPB and the SDT: section 3 assessed Ay, SNy, and PBCy with
respect to health, section 4 assessed REX, R0, R4 and RI*
with respect to health, section 6 assessed Ag, SNs, and PBCs with
respect to sustainability, and section 7 assessed RE*, R0, RI,

and RI" with respect to sustainability. The final variables were
calculated as the mean of the respective answers and are therefore
all on a scale between —2 and +2.

In addition to these, 4 more variables were assessed: self-
reported intention (Iy) and perceived actual behavior (By)
with respect to health (section 2) as well as with respect to
sustainability [Is, Bs, section 5]. Again, all variables were assessed
on a 5-point Likert scale.

Finally, demographic data (section 1) and a ranking of other
factors (taste, price, quality etc.) relevant to grocery shopping
behavior has been included in the survey (section 8).

Data Aggregation

The TPB proposes the Behavioral Intention score (BI) to measure
the probability of an individual to act toward a given objective
such as healthy or sustainable grocery shopping. The BI is
calculated as the weighted sum (see Figure 1) of the attitude
toward the behavior A, the subjective norm SN, and the perceived
behavioral control PBC (24).

Bl = wpA + wsNySN + wppcPBC

The weight factors for calculating the behavioral intentions
BIy and BI, with respect to healthy and sustainable behavior
have been determined by maximizing the respective Pearson
correlations between Bly and the self-reported intention Iy to
r(142) = 0.41, p < 0.001 (apy =0.032), and between BI; and I, to
r(142) = 0.55, p < 0.001 (apy =0.024). The resulting normalized
weights for the computation of Bl were determined as wy =
1.4, wsn = 1.0, wppc = 0.5, and the weights for computing
BIg were wq = 1.6, wsy = 0.5, wpgc = 0.5. With A, SN, PBC
measured on a scale between —2 and +2 the resulting range of
potential BI values is therefore normalized to fall between —6 and
+ 6.

The data from the TPB also provides means for building
segments (personas) of different people enabling individualized
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TABLE 1 | Possible persona segments derived from the TPB.

Persona Attitude Social Perceived
pressure behavioral
awareness control

1 Positive High High

2 Positive Low High

3 Positive High Low

4 Positive Low Low

5 Negative High High

6 Negative Low High

7 Negative High Low

8 Negative Low Low

profiles that can give an indication what kind of support or
feedback is needed to keep people motivated. This categorization
is based on thresholding the three variables A, SN, and PBC
resulting in 8 different outcomes depending on the combination
of the three being either positive or negative (see Table 1).

To calculate the RAI the SDT proposes to assess four distinct
contributors: the external, introject, identified, and the intrinsic
regulation. Similar to the TPB these measures are aggregated into
the Relative Autonomy Index (RAI) defined as the weighted sum
(see Figure 2) of the respective answers summed up, with the
weight factors in this case pre-defined according to (26). With
the regulations measured on a scale ranging from —2 to +2 the
RAI values therefore fall between —12 and +12.

RAI = 2R1nt + RId _ RIntro _ ZRExt
The BI score and the RAI can be calculated for both health and
sustainability separately. We also evaluate how these indicators
compare with self-report behavior and intention, which have
been separately surveyed through the questionnaire on a 5-point
Likert scale. In summary, the parameters listed in Table 2 were
assessed and computed to determine the relationship between
sustainable and healthy food shopping behavior and to compare
the general motivation with the more immediate intention to act.

Data Analytic Procedure

In the following we are addressing the 7 research questions (a—
g) as posed in the introduction based on the derived variables.
To that end the statistical analyses conducted included t-tests
between Iy and Ig to answer question (a), between RAIy and
RAIs to answer question (b), between By and Bs to answer
question (c), and between Iy and By- as well as between Is and
Bg to answer question (d). We also report the corresponding
effect sizes (Cohen’s d). Furthermore, Pearson correlations were
calculated between RAIy and RAIg to answer question (e),
between Bly and Blg to answer question (f), and between RAIy
and Bly as well as between RAIg and Bl to answer question (g).
In order to compensate for multiple comparisons, we applied the
Benjamini-Hochberg correction (33) and used stricter thresholds
for statistical significance of between gy = 0.003 to gy = 0.05
as indicated where appropriate.

RESULTS

Although 176 respondents opened our survey hyperlink, a total
of 144 (n = 144) provided answers to all the relevant sections
of the questionnaire relating to the TPB and SDT for a 10%
response rate. Of these 53% were female, 31% male and 16%
did not answer this question. One third of participants (33%)
were between 45-54 years old, 27% were between 35-44, 17%
were between 55-64, and 11% were between 25-34 years old.
The age groups with the smallest participant rates were the 18-
24 year-olds and the 65+ cohort, with a percentage of 2 and 3%
respectively. In total 6% of participants chose not to disclose their
age. The distribution of education level shows that the largest
group (48%) was represented by people with a level 9 (Master’s)
degree followed by 21% holding a level 8 (Bachelor’s) degree and
15% with a PhD. Only 16% of participants had a level 7 degree
or lower, as would be expected amongst staff of a third level
education institution. The datasets presented in this study can be
found in the Open Science Foundation repository here: https://
osf.io/usp6f/.

Self-Reported Intentions and Behavior

The distribution of participants with respect to self-reported
intention showed a mean of m = 1.38 and a standard deviation of
SD = 0.69 for health (Ig) and a mean of m = 0.77 and a standard
deviation of SD = 0.93 for sustainability (Is). A significant
Pearson correlation, 7(j42) = 0.35, p < 0.001 (apy =0.041),
between the two was observed. Furthermore, there was a
significant difference between the self-reported importance of
health and sustainability, t(;43y = 7.84, p < 0.001 (apy =0.021),
with health being considered more important than sustainability
by participants, Cohen’s d = 0.56 [question (a)].

Similarly, self-reported behavior showed a mean of m = 0.4
and a standard deviation of SD = 0.86 with regards to health
(B-g) and a mean of m = —0.37 and a standard deviation
of SD = 1.03 with regards to sustainability (B-g). Out of the
144 participants 6 answered “Don’t know” in this category
and were excluded from the analysis. A significant Pearson
correlation, 135y = 0.4, p < 0.001 (apy =0.035), between
self-reported behavior of health and sustainability was shown.
Again, there was a significant difference between the self-reported
behavior with regards to health and sustainability, t(;37) = 8.22,
p < 0.001 (¢py =0.015), with health being considered more
important than sustainability by participants, Cohen’s d = 1.95
[question (¢)].

Comparing this to the Cohen’s d for self-reported
intention (see above), the difference between health and
sustainability is much larger in self-reported behavior than in
self-reported intention.

Self-Reported Intention-Action Gap

When comparing self-reported health intention and self-
reported health behavior a significant Pearson correlation of
r(142) = 0.64, p < 0.001 (g =0.009), was observed. Similarly,
the survey also showed a statistically significant correlation,
rase) = 0.57, p < 0.001 (apy =0.018), between self-reported
sustainability intention and self-reported sustainability behavior.
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FIGURE 2 | The self-determination theory (SDT).
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Both show a gap between self-reported intention and
self-reported behavior. The difference between self-reported
intention and self-reported behavior was significant with regards
to health, t43) = 17.42, p < 0.001 (a¢py =0.003), as well as
sustainability, tj37) = 14.7, p < 0.001 (apy =0.006). The self-
reported intention was larger in both cases; however, while we
observed a Cohen’s d = 0.97 for health, the difference was even
larger for sustainability with a Cohen’s d of 1.78 [question (d)].

The Behavioral Intention

The following evaluation is based on the Theory of Planned
Behavior (24) as outlined above. The behavioral intention score
toward healthy (BIy) and sustainable grocery shopping behavior
(BIs) was calculated. It showed a mean and standard deviation of
m = 2.33 and SD = 1.45 for Bl and m = 0.92 and SD = 1.28 for
BI-s. The Behavioral Intention to act healthily was significantly
higher than the Behavioral Intention to act sustainably, t(43) =
9.29, p < 0.001 (agy =0.012), Cohen’s d = 1.04. No significant
correlation was observed, 7(142) = 0.12, p = 0.16 (apy = 0.047)
[question (f)].

Segments/Personas

The TPB also allows for the analysis of different segments of
people (personas) according to their respective beliefs. In the
present study the largest group consisted of participants (16%)
who report positive attitudes and high social pressure awareness
toward both health and sustainability, but differ in perceived
behavioral control, which was higher for health (persona 1;
cf. Table1) than for sustainability (persona 3; cf. Table1).
The second largest group (11.1%) showed positive attitudes,
high social pressure awareness, and low perceived behavioral
control (persona 3, cf. Table 1) with respect to both health and
sustainability. The difference between health and sustainability
can be attributed to differences in perceived behavioral control,
with 87.5% of respondents showing a low value in this category

(personas 3,4,7, and 8; cf. Table 1) with respect to sustainability
compared to 56.3% showing the same in the health category. This
difference is significant as indicated by a Wilcoxon signed rank
test resulting in W = 1,070, p < 0.001 (apy =0.038).

The Relative Autonomy Index

This analysis was based on the Self-Determination Theory (26).
The Relative Autonomy Index with respect to healthy (RAIy)
and sustainable (RAIs) grocery shopping behavior showed a
mean and standard deviation of m = 2.12 and SD = 2.48 for
RAIg and m = 2.04 and SD = 2.02 for RAIg. There was no
discernible difference between the Relative Autonomy Index with
respect to healthy eating behavior and the Relative Autonomy
Index with regard to sustainable eating, t(143y = 0.39, p = 0.7
(agyg = 0.05), Cohen’s d = 0.03. Unlike the Behavioral Intention
(BI) discussed above, the motivational type as measured by the
RAL, therefore, indicated similar levels of general interest in both
topics. Supporting this result, a correlation of r(j47) = 0.49, p <
0.001 (apy = 0.026), between the two dimensions was observed,
indicating again that motivational types do not depend on the
respective subject area and that, therefore, incentives are working
similarly with respect to both healthy and sustainable behavior
[questions (b) and (e)].

Finally, we examined the relationship between Behavioral
Intention (BI) and the Relative Autonomy Index (RAI). A
significant correlation, r(j4) = 0.44, p < 0.001 (apy = 0.029),
between the two with respect to healthy behavior was observed.
The same was true for sustainable grocery shopping behavior,
r(142) = 0.23, p < 0.01 (apy = 0.044), although the correlation
coefficient was somewhat smaller [question (g)].

All statistical results in relation to the addressed research
questions as introduced in the introduction are summarized
again in Table 3.
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DISCUSSION

The main goal of this study was to evaluate the relationship
between health and sustainability in relation to dietary behavior
and grocery shopping with a focus on intention, motivation,
and behavior. To this end we conducted a survey based on
the Theory of Planned Behavior (TPB) and Self-Determination
Theory (SDT) in 144 participants. While most previous studies
based on the TPB focused on intentions in relation to healthy
dietary behavior, thus far very little work has been carried out
with respect to sustainability, and the relationship between health
and sustainability [see (7) for a systematic review]. To our
knowledge, neither a quantitative comparison between intentions
nor a comparison with respect to motivational regulation as
defined by the SDT between healthy and sustainable dietary
behavior has been conducted previously.

First, we evaluated self-reported intentions and behaviors,
both in relation to a healthy lifestyle as well as in relation to
sustainability (Ig1, By, Is, Bs). We then determined the Behavioral
Intention scores as defined by the TPB, and Relative Autonomy
Indices as defined by the SDT for both healthy and sustainable
grocery shopping behavior (Bly, Bls, RAIy, RAIg). The weights

TABLE 2 | Abbreviations for the variables (including means and standard
deviations).

for the TPB were calibrated by maximizing the correlation
between Is and Blg as well as between Iy and Bly. Based on
these 8 parameters, which all aim at explaining intentions and
motivations with respect to health and sustainability, we derived
the following conclusions.

The intention of participants to follow a healthy diet Iy is
significantly higher (Cohen’s d = 0.56) than the intention to
buy sustainable groceries Is (a). While this is consistent with the
findings of (23), we found this not to be the case for longer-
term motivation (b), though, where only a marginally significant
difference between the RAIg and the RAIg has been observed.
This indicates that there is a gap between long term motivation
and short-term intention. While the motivations for both health
and sustainable grocery shopping are at similar levels, this does
not translate into the short-term intention to act in the same way.
This is consistent with the finding that self-reported behavior
to shop healthily By is more likely than to shop sustainably
Bs (c), with the difference between the two (Cohen’s d = 1.95)
exceeding the difference for the intention. The gap seems to
widen the more concrete the behavior becomes. Both show a
significant gap (d) between intentions (Iy, Is) and behaviors (B,
Bs), with the gap for sustainability being even larger (Cohen’s d
= 1.78) than for health (Cohen’s d = 0.97). It seems to be more
difficult to translate an intention to shop sustainable groceries
into action than it is to do the same for healthy products. This
is consistent with the finding, that perceived behavioral control is
a more dominant issue for sustainable grocery shopping. Longer-

Parameter Abbreviation m sb term motivations for health (RAIy) and sustainability (RAIs) are
Self-reported intention to Iy 138 0.69 significantly correlated (e); however, this is not true for short-
act healthily term intentions (Bly, Blg) (f). Again, this shows the difference
Self-reported healthy By 04 0.86 between long term motivation and short-term intention, where
behavior the general motivation toward one topic predicts the general
Self-reported intention to Is 0.77 0.93 motivation toward the other, but the same cannot be said for
act sustainable the immediate intention to act. Nevertheless, looking at the
Self-reported sustainable Bs -0.37 1.03 correlation between motivation and intention (g), we found that
behavior for both health (RAIy, Bly) as well as for sustainability (RAIS,
Behavioral intention to act Blu 233 1.45 Bls), the longer-term motivational predisposition is significantly
healthily (TPB) . X . . .
associated with the short-term intention to execute the behavior

Behavioral intention to act Bls 0.92 1.28 . . . . . -
sustainable (TPB) in qu'estlon. Again, the correlation was weaker for sustainability
Relative autonomy index RAly 212 2.48 than it was for health (rH(142) =0.44 > Is(142) = 0.23).
with regards to health (SDT) Verain et al. (34) emphasize the importance of building
Relative autonomy index RAlS 204 202 segments for influencing healthy and sustainable diet intentions.
with regards to sustainability Here we proposed a TPB-derived methodology for the
(SDT) categorization of participants based on the explicit assessment
TABLE 3 | Summary of results.
Question d r P oBH reject Hy
@) Iy Is 0.56 <0.001 0.021 Yes
) RAl RAlg 0.03 0.7 0.05 No
(c) By Bs 1.95 <0.001 0.015 Yes
) I By 0.97 <0.001 0.003 Yes

Is Bs 1.78 <0.001 0.006 Yes
(e) RAl4 RAls 0.49 <0.001 0.026 Yes
) Bly Bls 0.12 0.16 0.047 No
© Bly RAIy 0.44 <0.001 0.029 VYes

Bls RAls 0.23 <0.01 0.044 Yes
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of attitudes, subjective norms, and perceived behavioral control.
We found that the drivers for healthy behavior and the drivers
for sustainable behavior are not necessarily the same for a
significant proportion of participants, with the main difference
being that a lower perceived behavioral control exists with regard
to sustainable grocery shopping. This is consistent with findings
that self-efficacy is amongst the main drivers for the uptake of
a healthy and sustainable diet (19) and that more support is
required to empower people to act sustainably (35).

On average, we observed higher intentions for healthy
behavior than for sustainable behavior, which is consistent
with previous research (23); we also found that motivation
does not translate as well into intention and action for
sustainable than for healthy grocery shopping. Negative
intentions with regards to healthy behavior were not
reported while the spectrum of answers on the sustainability
scales was broader. This indicates that health aspects are
considered more important than sustainability aspects
concerning grocery shopping behavior. Awareness of
sustainability issues is lower than awareness concerning
healthy eating behavior. This is also consistent with the
finding that the self-reported importance of sustainability
ranked lower than the importance of health concerning

grocery shopping.

LIMITATIONS

The main limitation of this study is that the evaluation
was only executed in one country amongst staff at Cork
Institute of Technology, Ireland. The self-reported profile
of participants has been leaning toward the higher end of
education level compared to the population average, and the
median age was over 45. This limits the generalization of the
current findings. An analysis of gender, age, or education
on the Behavioral Intention or the Relative Autonomy
Index showed no significant differences or relationship
between these categories and the two indicators. For
example, Behavioral Intention did not differ between male
and female participants.

A second limitation is the low response rate of 10%. The
survey was advertised on a general mailing list to all staff, with 144
of the 1,425 recipients participating in the survey. While a non-
response bias cannot be ruled out (36), its negative impact on the
validity of results would have been reduced by participation being
driven by goodwill and not being affected by perceived gains (37).
Nevertheless, as with all voluntary questionnaires a selection bias
toward more positive attitudes regarding the subject area is a
possibility. Duplicate responses, forwarding the link to others,
or providing wrong answers can also not be ruled out, although
we believe this to be unlikely. The survey was anonymous and
without any incentives, which might have contributed to a drop-
out toward the end of the questionnaire, reducing the usable data
sample from the initial number of 176 to 144 participants. Other
aspects limiting this study are that mainly women took part, and
that young people between 18 and 24 were under-represented.

The definitions of healthy and sustainable diets given to
the study participants were focusing on nutritional values and
the carbon footprint of the food products in general, even
if this is not reflective of the full complexity of the two
topics. The study also did not go into any detail with respect
to a particular shopping behavior (e.g. online vs. brick-and-
mortar) or particular marketing instruments (e.g. eco-labeling).
The results are therefore based on the self-reflection and
general understanding of participants, and do not distinguish
between particular diseases (e.g. cardio-vascular, diabetes, etc.)
or environmental factors (e.g. packaging, processing, farming
practices, etc.). We assume that participants understood the
surveyed concepts based on the explanations provided. Although
the validity of this assumption has not been tested, the higher-
than-average education level of participants could mitigate this
risk. However, it cannot be ruled out that this assumption has an
impact on the results.

CONCLUSION

Health is still the major driver concerning dietary behavior, and
this fact is evident across the presented evaluations. Overall,
the intention to act healthily is higher than the intention to
act sustainably.

In terms of long-term motivation, a stronger correlation
between health and sustainability can be observed compared
to the short-term intention, where no such association
was found. Also, the long-term motivation correlates
more strongly with the short-term intention for healthy
dietary behavior than for sustainability. Altogether, this
indicates that the translation of long-term motivation into
actual behavior is less likely for sustainability than it is
for health.

Furthermore, a significant intention-action gap exists for
both healthy and sustainable grocery shopping behavior.
Looking at the persona segmentation, the main difference
between health and sustainability occurs with respect to
perceived behavioral control indicating that suitable guidance
with the aim to overcome this issue could be a successful
approach to improving sustainable behavior. Improving
overall sustainable outcomes in relation to grocery shopping
behavior could, therefore, benefit from personalized and
individual measures tailored toward improving this aspect
in particular.

DATA AVAILABILITY STATEMENT

The datasets presented in this study can be found in the following
Open Science Foundation repository: https://osf.io/usp6f/.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by Ethics Review Panel of the University of
Luxembourg and the Ethics Review Board of the Cork Institute of

Frontiers in Nutrition | www.frontiersin.org

March 2022 | Volume 9 | Article 742614


https://osf.io/usp6f/
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

Blanke et al.

Healthy and Sustainable Food Shopping

Technology. Written informed consent for participation was not
required for this study in accordance with the national legislation
and the institutional requirements.

AUTHOR CONTRIBUTIONS

JBl conceived of the idea, designed and conducted the
research, data analysis, and wrote the first draft of the
manuscript. JBi and CV contributed to the design and analyses

REFERENCES

10.

11.

12.

13.

14.

15.

16.

. Bailey R, Harper DR. Reviewing interventions for healthy and sustainable

diets. In: The Royal Institute of International Affairs. London: Chatham
House. (2015).

. World Health Organisation. Healthy diet. Healthy diet. (2020). Available

online at: https://www.who.int/news-room/fact- sheets/detail/healthy- diet
(accessed March 3, 2021).

. Flynn MA, O’Brien CM, Faulkner G, Flynn CA, Gajownik M, Burke

SJ. Revision of food-based dietary guidelines for Ireland, Phase 1:
evaluation of Irelands food guide. Public Health Nutr. (2012) 15:518-
26. doi: 10.1017/51368980011002072

. Reisch L, Eberle U, Lorek S. Sustainable food consumption: an

overview of contemporary issues and policies. Sustainability. (2013)
9:7-25. doi: 10.1080/15487733.2013.11908111

. Bechthold A, Boeing H, Tetens I, Schwingshackl L, Néthlings U. Perspective:

food-based dietary guidelines in Europe—scientific concepts, current status,
and perspectives. Adv Nutr. (2018) 9:544-60. doi: 10.1093/advances/nmy033

. Nelson ME, Hamm MW, Hu FB, Abrams SA, Griffin TS. Alignment of healthy

dietary patterns and environmental sustainability: a systematic review. Adv
Nutr. (2016) 7:1005-25. doi: 10.3945/an.116.012567

. Biasini B, Rosi A, Giopp F, Turgut R, Scazzina E Menozzi D. Understanding,

promoting and predicting sustainable diets: a systematic review.
Trends Food Sci Technol. (2021) 111:191-207. doi: 10.1016/j.tifs.2021.
02.062

. Donini LM, Dernini S, Lairon D, Serra-Majem L, Amiot MJ, Del Balzo V,

A consensus proposal for nutritional indicators to assess the sustainability
of a healthy diet: the mediterranean diet as a case study. Front Nutr. (2016)
3:37. doi: 10.3389/fnut.2016.00037

. Cobiac L], Scarborough P. Modelling the health co-benefits of sustainable

diets in the UK, France, Finland, Italy and Sweden. Eur J Clin Nutr. (2019)
73:624-33. doi: 10.1038/s41430-019-0401-5

Ruini LF, Ciati R, Pratesi CA, Marino M, Principato L, Vannuzzi E.
Working toward healthy and sustainable diets: the double pyramid model’
developed by the barilla center for food and nutrition to raise awareness
about the environmental and nutritional impact of foods. Front Nutr. (2015)
2:9. doi: 10.3389/fnut.2015.00009

White K, Habib R, Hardisty DJ. How to SHIFT consumer behaviors to be
more sustainable: a literature review and guiding framework. ] Mark. (2019)
83:22-49. doi: 10.1177/0022242919825649

Kemper JA, Ballantine PW. What do we mean by sustainability marketing? J
Market Manage. (2019) 35:277-309. doi: 10.1080/0267257X.2019.1573845
Verain MC, Sijtsema SJ, Antonides G. Consumer segmentation
based on food-category attribute importance: the relation with
healthiness and sustainability perceptions. Food Qual Prefer. (2016)
48:99-106. doi: 10.1016/j.foodqual.2015.08.012

Stockigt G, Schiebener J, Brand M. Providing sustainability information in
shopping situations contributes to sustainable decision making: an empirical
study with choice-based conjoint analyses. J Retail Consumer Serv. (2018)
43:188-99. doi: 10.1016/j.jretconser.2018.03.018

Panzone LA, Ulph A, Hilton D, Gortemaker I, Tajudeen IA. Sustainable by
design: choice architecture and the carbon footprint of grocery shopping. J
Public Policy Market. (2021) 40:463-86. doi: 10.1177/07439156211008898
Samsioe E, Fuentes C. Digitalizing shopping routines: Re-organizing
household practices to enable sustainable food provisioning. Sustain Produc
Consump. (2021). doi: 10.1016/.spc.2021.07.019

and structuring and writing the manuscript. All authors
contributed to manuscript revision, read, and approved the
submitted version.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fnut.2022.
742614/full#supplementary-material

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Brons A, Oosterveer P. Making sense of sustainability: a practice theories
approach to buying food. Sustainability. (2017) 9. doi: 10.3390/su9030467
Canio FD, Martinelli E. EU quality label vs organic food products:
A multigroup structural equation modeling to assess
intention to buy in light of sustainable motives. Food Res Int. (2021)
139:109846. doi: 10.1016/j.foodres.2020.109846

Eker S, Reese G, Obersteiner M. Modelling the drivers of a widespread shift to
sustainable diets. Nat Sustain. (2019) 2. doi: 10.1038/s41893-019-0331-1
Tilman D, Clark M. Global diets link environmental sustainability and human
health. Nature. (2014) 515:518-22. doi: 10.1038/nature13959

Mertens E, van’t Veer P, Hiddink GJ, Steijns JM, Kuijsten A. Operationalising
the health aspects of sustainable diets: a review. Public Health Nutr. (2017)
20:739-57. doi: 10.1017/S1368980016002664

Reynolds CJ, Buckley JD, Weinstein P, Boland J. Are the dietary guidelines
for meat, fat, fruit and vegetable consumption appropriate for environmental
sustainability? A review of the literature. Nutrients. (2014) 6:2251-
65. doi: 10.3390/nu6062251

Hoek AC, Pearson D, James SW, Lawrence MA, Friel S. Shrinking the food-
print: a qualitative study into consumer perceptions, experiences and attitudes
towards healthy and environmentally friendly food behaviours. Appetite.
(2017) 108:117-31. doi: 10.1016/j.appet.2016.09.030

Ajzen 1. Behavioral Interventions Based on the Theory of Planned
Behavior. (2006). Available online at: https://people.umass.edu/aizen/pdf/tpb.
intervention.pdf (accessed September 10, 2020).

Ajzen 1. Constructing a Theory of Planned Behavior Questionnaire. (2006).
Available online at: https://people.umass.edu/aizen/pdf/tpb.measurement.pdf
(accessed September 10, 2020).

Ryan RM, Deci EL. Self-Determination Theory. (2021). Available online
at: http://selfdeterminationtheory.org/theory/ (accessed March 5, 2021).
Nederkoorn C, Guerrieri R, Havermans RC, Roefs A, Jansen A. The interactive
effect of hunger and impulsivity on food intake and purchase in a virtual
supermarket. Int J Obes. (2009) 33:905-12. doi: 10.1038/ij0.2009.98

Jones AD, Hoey L, Blesh J, Miller L, Green A, Shapiro LF. A systematic
review of the measurement of sustainable diets. Adv Nutr. (2016) 7:641-
64. doi: 10.3945/an.115.011015

Food and Agriculture Organisation of the United Nations. Biodiversity and
sustainable diets — united against hunger. World Food Week Symposium.
(2010). Rome.

Horgan GW, Perrin A, Whybrow S, Macdiarmid JI. Achieving dietary
recommendations and reducing greenhouse gas emissions: modelling diets
to minimise the change from current intakes. Int ] Behav Nutr Phys Activity.
(2016) 13:46. doi: 10.1186/512966-016-0370-1

Ntoumanis N, Ng JY, Prestwich A, Quested E, Hancox JE, Thegersen-
Ntoumani C, et al. A meta-analysis of self-determination theory-informed
intervention studies in the health domain: effects on motivation, health
behavior, physical, and psychological health. Health Psychol Rev. (2021)
15:214-44. doi: 10.1080/17437199.2020.1718529

Ajzen 1. Consumer attitudes and behavior: the theory of planned behavior
applied to food consumption decisions. Italian Rev Agric Econ. (2016) 70:121-
38. doi: 10.13128/REA-18003

Benjamini Y, Hochberg Y. Controlling the false discovery rate: a practical
and powerful approach to multiple testing. J Royal Stat Soc. (1995) 57:289-
300. doi: 10.1111/§.2517-6161.1995.tb02031.x

Verain MG, Sijtsema SJ, Dagevos H, Antonides G. Attribute segmentation and
communication effects on healthy and sustainable consumer diet intentions.
Sustainability. (2017) 9. doi: 10.3390/su9050743

consumers’

Frontiers in Nutrition | www.frontiersin.org

March 2022 | Volume 9 | Article 742614


https://www.frontiersin.org/articles/10.3389/fnut.2022.742614/full#supplementary-material
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://doi.org/10.1017/S1368980011002072
https://doi.org/10.1080/15487733.2013.11908111
https://doi.org/10.1093/advances/nmy033
https://doi.org/10.3945/an.116.012567
https://doi.org/10.1016/j.tifs.2021.02.062
https://doi.org/10.3389/fnut.2016.00037
https://doi.org/10.1038/s41430-019-0401-5
https://doi.org/10.3389/fnut.2015.00009
https://doi.org/10.1177/0022242919825649
https://doi.org/10.1080/0267257X.2019.1573845
https://doi.org/10.1016/j.foodqual.2015.08.012
https://doi.org/10.1016/j.jretconser.2018.03.018
https://doi.org/10.1177/07439156211008898
https://doi.org/10.1016/j.spc.2021.07.019
https://doi.org/10.3390/su9030467
https://doi.org/10.1016/j.foodres.2020.109846
https://doi.org/10.1038/s41893-019-0331-1
https://doi.org/10.1038/nature13959
https://doi.org/10.1017/S1368980016002664
https://doi.org/10.3390/nu6062251
https://doi.org/10.1016/j.appet.2016.09.030
https://people.umass.edu/aizen/pdf/tpb.intervention.pdf
https://people.umass.edu/aizen/pdf/tpb.intervention.pdf
https://people.umass.edu/aizen/pdf/tpb.measurement.pdf
http://selfdeterminationtheory.org/theory/
https://doi.org/10.1038/ijo.2009.98
https://doi.org/10.3945/an.115.011015
https://doi.org/10.1186/s12966-016-0370-1
https://doi.org/10.1080/17437199.2020.1718529
https://doi.org/10.13128/REA-18003
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.3390/su9050743
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

Blanke et al.

Healthy and Sustainable Food Shopping

35. Grunert KG. Sustainability in the food
behaviour perspective. Int ] Food Syst Dynam.
doi: 10.22004/ag.econ.121943

36. Stedman RC, Connelly NA, Heberlein TA, Decker DJ, Allred SB. The end
of the (research) world as we know it? Understanding and coping with
declining response rates to mail surveys. Soc Nat Resour. (2019) 32:1139-
54. doi: 10.1080/08941920.2019.1587127

37. Groves RM, Couper MP, Presser S, Singer E, Tourangeau R, Acosta GP,
et al. Experiments in producing nonresponse bias. Public Opin Q. (2006)
70:720-36. doi: 10.1093/poq/nfl036

sector: a consumer
(2011) 2:207-18.

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

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

Copyright © 2022 Blanke, Billieux and Vogele. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Nutrition | www.frontiersin.org

March 2022 | Volume 9 | Article 742614


https://doi.org/10.22004/ag.econ.121943
https://doi.org/10.1080/08941920.2019.1587127
https://doi.org/10.1093/poq/nfl036
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

	Healthy and Sustainable Food Shopping: A Survey of Intentions and Motivations
	Introduction
	Method
	Participants and Recruitment
	Inventories
	Data Aggregation
	Data Analytic Procedure

	Results
	Self-Reported Intentions and Behavior
	Self-Reported Intention-Action Gap
	The Behavioral Intention
	Segments/Personas
	The Relative Autonomy Index

	Discussion
	Limitations
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Supplementary Material
	References


