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Action-related information trumps system information: Influencing

consumers’ intention to reduce food waste

Abstract

In order to substantially reduce food waste atttesehold level, it is essential to change
consumer behavior. Informing consumers about thd f@aste issue is a promising means of
bringing about behavior change: research confitrasibformation can increase food waste
reduction behavior. However, it has yet to be deteed what kind of information is most
effective and exactly how that information affectsisumer food waste behavior. This study
compares the effects of system vs. action-relatamation (i.e., knowingvhatimpacts
specific actions entail vs. knowirtngpw specific actions can help to accomplish a goal) on
behavioral intention towards food waste. Thaths, tudy focuses on the effect of
information onthe roleof food waste in the food system versus informmatibactionsthat

can be taken to avoid it. Moreover, an adapted hafdée Theory of Planned Behavior is
used to assess how these information effects atieated by consumers’ attitude, norms, and
perceived behavioral control. Results from an @érperiment with a between-subjects
design (N = 2,248) show that action-related infdrarasignificantly increases respondents’
intention to reduce food waste while system infdrarahas no significant effect. The change
in behavioral intention in the action-related imf@tion group is ascribed to greater personal
norm activation, more favorable attitudes towamtsdfwaste reduction, and higher perceived
behavioral control of food waste behaviors. Eveugh system information does not
significantly increase intention to reduce food t@a# results in more favorable attitudes
towards food waste reduction. The findings provigeghts for policy makers and NGOs on
what type of information to consider when desigreffgctive food waste reduction
campaigns targeted at consumers, with action-gkiatermation supporting the opportunity

for consumer behavior change.

Keywords: Food Waste; Theory of Planned Behavior; Consuméatéier; System
Knowledge; Action-related Knowledge; Informationgeximent

Word count: 9,351 (excluding Appendixp before revision: 10,659
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Introduction

The Food and Agricultural Organization of the Uditéations estimates that a third of all
food produced globally for human consumption isted$FAO, 2011). Food waste is defined
as “...food appropriate for human consumption beiisgatded, whether or not after it is kept
beyond its expiry date or left to spoil. Often tlaidecause food has spoiled but it can be for
other reasons such as oversupply due to markeitsgdisrdual consumer shopping/eating
habits.” (FAO, 2013: 93.In industrialized countries, the lion’s share @bd waste is

attributed to the consumption stage of the supbdirc Private households are responsible for
more than half of total food waste in Europe (Starok et al., 2016). To reduce food waste
one should avoid the generation of surpluses thtathgown away or give surpluses to those
who are in need. While information and communiagatiechnologies based sharing economy
platforms enable the rise of collaborative consuomptan attitude behavior gap might loom
in the sharing economy (Hamatri et al., 2016). Tiozes a primary way to reduce food waste
remains avoiding the generation of food surpluses.

Consumer food waste generation and prevention &iagdincreasing scientific attention in
recent years and many determinants of consumenfaste behavior have been discussed
(e.g., Diaz-Ruiz et al., 2018). However, when ines to understanding how knowledge may
influence consumer food waste behavior, researstiliimited and findings lack consensus.
While some studies confirm the importance of knalgkein food waste behavior (e.g.,
Graham-Rowe et al., 2014), others find no effeg.(&/isschers et al., 2016). In addition to
exploring how existing knowledge affects consunoedfwaste behavior, research has started
to investigate the effect of newly acquired knowgedfor instance through education or
provision of information (e.g., Liz Martins et a2016). Remarkably, most studies (e.g.,
Schmidt, 2016) focus on what Frick et al. (2004)nted action-related knowledge (i.e.,
knowledge about practices that help to reduce foaste at home). The effect of system
knowledge (i.e., knowledge related to the impadbofl waste) on the other hand is rarely
studied. The lack of focus on system knowledgéis tesearch area is surprising, especially
in view of current food waste reduction measureh s food waste information campaigns
that often stress the environmental and finanaiglacts of food waste in addition to
providing practical tips and information. Therefoe&ploring how consumers perceive this

kind of information and whether it can promote aesin their behavior is highly relevant.

! Even though there are several methods to recystamdied food (e.g., Marousek et al., 2013) aiglatvised
to turn waste into compost if one does end up wgstome food (Monier et al., 2010), it is importanhote
that according to this definition, recycled or casfed food would still be regarded as food waste.
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Furthermore, for the design of effective food wastduction campaigns in the future, it is
essential to understand which is more effectivecdfwaste system knowledge vs. food

waste action-related knowledge.

1.1 The Theory of Planned Behavior in Food Waste&eh

The Theory of Planned Behavior (TPB) (Ajzen, 198d3tulates that behavior is directly
predicted by behavioral intention. Behavioral inii@m, in turn, is determined by attitude,
subjective norm, and perceived behavioral con®&8({). An attitude towards a specific
behavior reflects a person’s positive or negatuedieations of that behavior. The subjective
norm entails the social pressure to (dis)engagecertain behavior (i.e., the feeling that
important people, such as friends and family, waggdrove or disapprove of a certain
behavior). Finally, PBC describes the degree taivhiperson feels capable of performing a
specific behavior. In addition to influencing belaal intention, PBC may also directly

influence the behavior itself.

Applied in the context of food waste behavior, tinieans that intention to reduce food waste
should be higher if a person has a positive atitiogvards reducing food waste, thinks that
his/her peers would approve of him/her reducinglfaaste, and feels that reducing food
waste is within his/her capabilities. A higher miien to reduce food waste is in turn
associated with a greater likelihood of performiogd waste reduction behavior. Several
studies have supported these assumptions witmdisant influence of all three constructs
(attitude, subjective norm, PBC) on intention (GmahRowe et al., 2015), while other studies
report no association between either subjectivenndfisschers et al., 2016), PBC (Stancu et

al., 2016) or attitude (Russell et al., 2017) aodstimers’ behavioral intention.

Even though the TPB has been accepted as an adenodel to predict food waste behavior,

it still does not capture some important food walsteers such as self-identity or anticipated
regret (Graham-Rowe et al., 2015). Therefore, presrresearch (e.g., Stancu et al., 2016) has
attempted to extend and adapt the TPB to accoumtréviously overlooked drivers of food
waste behaviors. One construct frequently addegssarchers to the TPB model is personal
norm — a term interchangeably used in literatuckraplaced by terms such as moral attitudes
(Stefan et al., 2013) or moral norm (Stancu e2816). Personal norm refers to the “moral
obligation felt by the individual to follow the knof behavior in question” (Schwartz, 1973:

353). Compared to subjective norms, where behawviexternally motivated by expected



98 approval or disapproval by others, people comphyr\personal norms for internal reasons

99  such as expectations about self-administered resnaard punishment and anticipated
100 emotions such as guilt and pride (Schwartz, 193®)dies that included a personal norm
101 construct in their models find that it significanthfluences behavioral intention (e.g., van der
102  Werf et al., 2019; Visschers et al., 2016) with sawen reporting personal norms to have the
103  greatest impact on intention (Lorenz et al., 20 Pf&kpour et al., 2014)Yet, in other studies,
104  personal norms have no significant influence oralgiral intention (Stancu et al., 2016) or

105 the construct is not included in the final modetgfam-Rowe et al., 2015)

106  In addition to personal norms, researchers havaded a number of other additional

107  constructs in their TPB models such as taste pgorefl.orenz et al., 2017a), perceived

108  portion size (Lorenz et al., 2017b), the “concdptvanting to be a good provider” (Visschers
109 etal., 2016: 69), self-identity and anticipategrez (Graham-Rowe et al., 2015), routines
110 (Stancu et al., 2016), as well as habits and em®fiBussell et al., 2017). Those extended
111  TPB models have been able to explain between 2994 4% of the variance in food waste

112  intention, and between 16% and 46% of the variaméeod waste behavior.
113
114 1.2 Information, Knowledge and Food Waste

115  This paper focuses on consumers’ objective knovdgeddpich is defined as what an

116  individual actually knows, meaning information thestored in memory (Brucks, 1985).

117  Frick et al. (2004) divided objective environmerkabwledge into three dimensions, namely
118  system knowledgg&nowing what)action-related knowledgé&nowing how) and

119  effectiveness knowled@enowing when and why). System knowledge incluosic

120  scientific knowledge such as knowledge about tinetfaning of ecosystems and the

121 processes within them (Schahn and Holzer, 199@)eHisas knowledge about corresponding
122 environmental problems and their consequences gHhal., 1987). Action-related and

123  effectiveness knowledge are closely linked: Actietated knowledge comprises possible
124  courses of action and solutions for environmerssliés (Ernst, 1994) while effectiveness
125  knowledge additionally addresses the effectivemsseciated with a particular behavior (e.g.,
126  the ecological benefit of various behavioral al&es). In order to achieve the greatest

2 Pakpour et al. (2014) do not use the term perswrah, but their construct “moral obligation” israparable to
the operationalization of personal norm in othadis.

% In the study of Graham-Rowe et al. (2015), mooatmwas not included in the final model due to high
correlations with self-identity and anticipatedlguihe authors assume that there might be an érapoverlap
between those three constructs.

4
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environmental benefit (effectiveness knowledgeis @ssential to be aware of environmental
problems and understand the basic characteridtas environmental system (system
knowledge) as well as to know how to take actiani¢a-related knowledge) (Frick et al.,
2004; Kaiser and Fuhrer, 2003).

Only a few studies have looked into consumers’ @hje knowledge about food waste, and
those who did so found it to be rather limited. Fstance, when thinking about food waste,
consumers do not usually think of food parts sighiegetable peelings as contributing to
waste (Exodus Market Research, 2007). Consequeonthgumers tend to think that they are
merely discarding inedible parts of their food déinat most of their food waste is unavoidable
(Richter, 2017). Generally, consumers are unawhiteedfact that they are the main
generators of food waste within the food systemtaeccommon perception is that

agriculture and retailers are mainly responsibté€dod waste (Diaz-Ruiz et al., 2015).

Moreover, Brook Lyndhurst et al. (2007) found tbahsumers predominantly consider food
waste as an economic problem rather than a sacaiwironmental one. This is confirmed by
Watson and Meah (2012), whose participants basedytee link between food waste and
environmental issues such as greenhouse gas ensissia qualitative study. The lack of
knowledge with regard to environmental consequentésod waste was further highlighted
by studies showing that consumers felt that foodtevhas no negative impact on the
environment as it is biodegradable and rots dowg,(&raham-Rowe et al., 2014).
Furthermore, research shows that consumers anoérned about food waste when it is
composted (Neff et al., 2015) and that they peecdigcarded packaging as being a bigger

environmental problem than food waste (Brook Lyndhet al., 2007).

While several studies confirm a lack of food wastewledge, previous research has also
shown that consumers who do have such knowledgetraajually waste less. For instance,
in an exploratory study using food waste diaried|igvhs et al. (2012) found that households
who had previously participated in an environmeathlcation program waste less food
compared to households who had not participatedich a program. In a qualitative study,
Graham-Rowe et al. (2014) confirmed that consunvehs, feel knowledgeable in relation to
food management, report that their skills and krealge help them to minimize food waste in
their homes. Moreover, based on findings from aeakimethod study (interviews and
participant observations) by Farr-Wharton et a01@), knowledge on how to creatively use
food when cooking meals directly influences foodstegebehavior. In addition, supply
knowledge (knowing what food consumers have avi@)and location knowledge (knowing
5
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where to locate food items) were identified as ealimectly related to food waste. Therefore,
increasing consumers’ food waste knowledge by piiogiadditional information seems a
promising measure for reducing household food w&&teernments as well as non-
governmental organizations (NGOs) have already tediajhis approach by initiating
information-based campaigns (e.g., “Love Food, Wédeeste” in the UK; “Zu gut fur die
Tonne” [Too good for the bin] in Germany).

1.3 Objectives and Theoretical Model

Several studies confirm that education/informatampaigns can be effective in reducing
household food waste (Reynolds et al., 2019). Thegnt study extends this line of research
by investigating how different types of knowledge.( system vs. action-related knowledge)
affect consumer food waste behavioral intentionwahith type is more effective in reducing
it. Knowledge, however, is a behavior-distal factather than influencing behavior directly,
the effect of knowledge on behavior has been fdorite mediated and conveyed by
behavior-proximal factors such as attitude, persoaans, and intention (Kaiser and Fuhrer,
2003). Therefore, this study intends to connecitadge to the constructs of the TPB. An
adaption of the TPB was used to assess consuntittsde, norms, and PBC, and to relate
those constructs to behavioral intention towardslfevaste reductioihis study aims at

answering the following three research questions:

(1) What do consumers think and know about foode?aMore precisely, this study aims at
measuring consumers’ attitudes, norms, PBC, amatioins regarding food waste reduction

as well as their general, system, and action-refmted waste knowledge.

(2) What is the effect of additional information consumers’ intention to reduce food waste,
as well as their attitude, norms, and PBC? Moreipedy, this study aims at investigating if
there is a general information effect and, if shicl kind of information (system vs. action-
related) is more effective in increasing intentiomeduce food waste. To this end, additional
food waste information was developed using a ngaatification approach (i.e., a food waste
quiz). By this means, information was provided gsative learning methods as opposed to

passive learning methods that require respondersisnply read the provided information.

(3) Is an adaption of the TPB a suitable theorktiwadel to reflect consumer food waste
behavior and do the TPB constructs (attitudes, spRBC) mediate the hypothesized

information effect on intention to reduce food ve&st
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Figure 1 around here

Following the TPB, it was hypothesized that intentio reduce food waste is predicted by
attitude towards reducing food waste, subjectivemnand PBC. As suggested by previous
research (e.g., Visschers et al., 2016), the medslextended to include the personal norm
construct. Figure 1 shows the model that was spddibr the present study. Knowledge per
se was not included in the theoretical model, hawewltiple participant groups received
different types of information in order to comparrmation effects. In line with previous
findings (e.g., Williams et al., 2012), it was egfesl that more informed respondents have a

higher intention to reduce food waste.

While it was assumed that both system and actilated information result in a higher
intention to reduce food waste, the process idylitcebe different for each type of
information. System information was presumed to ena@spondents aware of the severe
consequences of their food waste (environmentalak@nd financial). A change in their
behavioral intention was therefore expected tcettzack to an increased personal norm
activation and more favorable attitudes towardslfaaste reduction. On the other hand,
action-related information was presumed to strezigttonsumers’ beliefs about their
capability or control over reducing food waste ate. A change in their behavioral intention
was therefore expected to be associated with aaaee in respondents’ PBC. In addition,
increased control belief strength may lead to nfiaverable attitudes towards food waste
reduction. Therefore, action-related informationyradditionally increase behavioral

intention via respondents’ attitude.

This study contributes to the growing body of fawaiste literature and provides information
on how to tackle the serious issue of consumer Yeaste. First, it extends previous research
concerning consumers’ attitudes, norms, PBC amshiitn towards food waste reduction.
Moreover, new insights into consumers’ (lack ofpdovaste knowledge are provided which
are important when considering how to tackle coresuimod waste. Second, the study
contributes important findings on how increasedwiedge can affect consumers’
willingness to reduce food waste at home. Thisyspurdvides insights into what kind of
information is more effective in changing consurhert®ntion to reduce food waste and how
this effect is mediated by attitude, norms, and PB&se findings can inform public policy
and help NGOs and policy-makers to design moreg¥te information campaigns targeting
consumer food waste reduction. Third, this studysad the current debate around the

suitability of the TBP and extended TBP modelsood waste research as it provides
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evidence that the TBP (and its extended versiomp&@r a meaningful framework in
studying and understanding drivers for consumed fwaste behavior.

2. Material and Methods
2.1 Procedure and Sample

Data was collected through an online survey in BehyFlanders), Germany, and the UK.
The three countries were selected based on therdrabfood waste they produce: the UK
and Germany are the two European countries witlhigffgest total amount of food waste.
Belgium, in turn, is the third most wasteful coynitr Europe (after the Netherlands and
Cyprus) considering per capita food waste (Moniexl.e 2010). Data collection took place in
June and July 2018. A total of 2,250 respondemisrahan 18 years were recruited via a
market research firm. Respondents were split egjaalioss the three participating countries
(750 respondents per country). The average respateswas 22%. Respondents who
reported to have randomly clicked through the qaesgire (.09%) were excluded from the
analysis. This resulted in a final dataset of 2,@&&pondents (748 from Belgium, 750 from
Germany, 750 from the UK).

The sample was 51% female, 49% male. The mean agd%years (SD = 16.75). AlImost
60% of the sample held a university degree (BachBlaster, PhD) or vocation/technical
degree. Most respondents lived in a two-persondtoald (41%), followed by single (28%),
three-person (16%) and four-person (10%) househbddss than 5% of the sample lived in a
household with five or more persons. Almost altted respondents stated that they have at
least some responsibility for food shopping (99%g preparation/cooking (94%). Details
about the socio-demographic characteristics osthdy’s sample by country and treatment
group are depicted in the Appendix, Table Al.

The sample is representative for the respectivatc@s regarding age, gender, monthly net
income, employment status and household composifioere are slight deviations regarding
education (respondents in this study’s sample teddrigher education than the

representative numbers for the respective couiptries
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2.2 Questionnaire and Experimental Design

The survey was categorized into socio-demographeéstipns, questions informed by the
constructs of the TPB, and a food waste knowledt#' dThe items for the TPB questions
were developed based on previous studies. A 3gtate asking about respondents’ intention
to reduce food waste was adapted from Stancu @@&l6). Respondents were asked whether
they intend, whether their goal is, and whethey th#l try to reduce the amount of food they
throw away. Respondents answered on a 7-point Ldoate where 1 indicated strongly
disagree and 7 indicated strongly agree. To assdgsctive and personal norms, items were
developed based on Thggersen (2006): Two itemsurexhsubjective and two items
measured personal norms, the latter with a focubeifeeling of guilt. For all four norm
variables, respondents had to indicate their lef’fagreement to the given statement on a 5-
point Likert scale where 1 indicated strongly dremgand 5 indicated strongly agree. Attitude
was assessed by asking participants to resporme tstatement “In my opinion, reducing food
waste is...” on two pairs of unipolar scales for gy (1 indicated not at all positive and 7
indicated extremely positive) and importance (ligated not at all important and 7 indicated
extremely important). The attitude items were depetl based on Stancu et al. (2016). The
wordings and scales were slightly adapted. PBCmeasured on a 3-item scale adapted from
Russell et al. (2017). Respondents had to consitiether it is mostly up to them to reduce
food waste in their home, how much control theyehaver reducing food waste in their
household and how difficult it would be for themrémluce food waste at home. All PBC
items were measured on a 5-point Likert scale whenglicated strongly disagree and 5
indicated strongly agree. An overview of all TPBegtions asked and the respective sources

are shown in the Appendix, Table A2.

The knowledge quiz included a total of 13 questiddkile some of the questions were based
on previous food waste research findings, otherg wdormed by the World Wildlife Fund
(2018) food waste quizin the end, the quiz included three types of fa@dte questions: (1)
general food waste questions (e.g., food wastiststa), (2) system knowledge questions
(e.g., environmental impact of food waste), anda@jon-related knowledge questions (e.g.,

* Data used for this research was collected withinomder consumer survey that measured a number of
additional variables as well. However, those wexeralevant for the purpose of this study and heegfore not
described here. The full questionnaire is availaiplen request.

® The quiz can be found at https://www.worldwildlieg/pages/take-the-food-waste-quiz. The idea s$ipa
food waste knowledge through a quiz was used tesagbe effect of different types of knowledge,chtas
not been tested in literature before.

9
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correct storage of food products). An overviewhs fuiz questions is provided in the
Appendix, Table A3.

Respondents were randomly assigned to one of faupg including two control (C1 and

C2) and two treatment groups (T1 and T2) with amaédistribution of age and gender
between the groups. In order to determine effefctsanl waste knowledge on behavioral
intention, T1, T2, and C1 respondents took the f@adte quiz midway through the
questionnaire, i.e., before responding to the guesibn norms, attitude, PBC, and intention.
T1 took the general and system knowledge quizjviegpinstant feedback including the
correct answers and further information on eaclstjue topic. T2 took the general and
action-related knowledge quiz, also receiving instaedback including the correct answers
and further information on each question topict@ik the general and system knowledge
quiz but did not receive any feedback. To testfanere quiz/gamification effect, C2 took the
whole quiz (all questions) at the end of the questaire and also received no feedback. To
ensure everyone had the same understanding dninefbod waste’, respondents were given
a comprehensive definition following Parfitt et @010) prior to receiving the TPB
guestions. For groups T1, T2, and C1, this definitvas provided between the second and
third quiz questioh C2 was simply provided with the definition befemswering the TPB
questions. A flow chart of the questionnaire dessgoresented in the Appendix, Figure Al.
Examples of the food waste information and defmitprovided to respondents is depicted in
the Appendix, Figures A2, A3 and A4.

2.3 Data Analysis

First, a descriptive analysis of the TPB constractsd consumers’ knowledge was conducted
using IBM SPSS Statistics 25. As the variablesuatéi, personal norm, subjective norm, PBC
and behavioral intention were measured on multiriseales, internal reliability of these
scales was analyzed via confirmatory factor analysSPSS Amos 25. Factor scores were
calculated and used for further analyses. The kedgé level of respondents was analyzed by
calculating the percentage of correct answers pestepn and the distribution of responses
across the knowledge categories. To test the effgmtovision of food waste information on

® The definition was provided only after asking finst two questions since it might have influenced
respondents’ answers to the initial and fairly gahfood waste questions. For the following quastichowever,
it was necessary to establish a common understguaditine term.
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the TPB constructs, factor scores were comparetdeaet groups using t-tests and analyses of
variance (ANOVA).

Next, covariance-based structural equation modglising SPSS Amos 25 was carried out in
order to estimate the hypothesized model using maixi likelihood estimation. Before
interpreting the relationships in the model, goas$aef-fit was assessed. Since there is no
consensus in the literature on which goodnesstafdicator best predicts model fit, several
indicators §2, RMSEA,x2/df, SRMR, NFI, TLI, and CFI) were looked at targa more
comprehensive view of the model, in line with Schelteh-Engel et al. (2003).

Finally, multiple group analyses between the dédfertreatment and control groups were
carried out within SPSS Amos 25. First, to compelees between groups, measurement
invariance was assessed (Horn and McArdle, 1982né with Temme and Hildebrandt
(2009), homogeneity of covariance matrices betwkergroups, configural invariance, and
metric invariance were tested. In order to compawdéiple groups, the factor loadings across
those groups were held constant and the path cmeffs obtained for each group were
compared. To determine significant differenceshim path coefficients between treatment
groups, a pairwise comparison usingladifference test was carried out.

3. Results

Results of the confirmatory factor analysis con@drall constructs of the TPB, but led to the
exclusion of the second item in the PBC scale (“Hiafficult would it be for you to reduce
food waste at home?”). After the exclusion of tegpective item, all scales had acceptable to

high reliabilities (see Appendix, Table A4).

3.1Consumers’ Food Waste Perception and Knowledge

Attitude, Norms, PBC and Intention towards Food Wasge Reduction.The constructs of
attitude, norms, PBC and intention were analyzesd &ind results are reported in Table 1. The
findings show that respondents generally have arédle attitude towards reducing food
waste. Personal norm is high amongst responderggesting that most respondents have a
bad conscience or feel guilty when throwing awaydfcRespondents’ scores for subjective
norm (e.g. food waste expectations and beliefqfiaintances) are relatively low in all

countries. When it comes to PBC, most respondehisoaviedge that they possess a certain
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degree of control over their food waste behavibie Thtention to reduce food waste is
relatively high amongst respondents. Results titude, norms, PBC and intention in the

three different countries are reported in the AgiderTable A5.
Table 1 around here

Food Waste KnowledgeRespondent’s general knowledge about food wasge {eod

waste statistics) is rather poor with an averagerofind 34% correct answers (see Table 2).
For instance, only a third of respondents know kimatseholds are the main contributor to
food waste. Respondents’ system knowledge regafdodywaste is even lower, with an
average of around 30% correct answers. In particrdapondents are not aware of the
magnitude of C@emissions that are related to household food wadtee number of people
that could be fed with all the food that is lostaasted. Action-related knowledge related to
food waste is greater with an average of around &a&ect answers. The meaning of the
‘best before’ date, for instance, is understoodnmgt respondents (around 80% correct
answers). However, respondents seem to be leskdiamwith the meaning of the ‘use by’
date (around 50% correct answers). Results for letiye in the three different countries are

reported in the Appendix, Table A6.

Table 2 around here

3.2 The Effect of Additional Information on Consuméns&ntion, Attitude, Norms, and PBC

Prior Knowledge DifferencesPrior knowledge differences were examined betvoegtrol
and treatment groups (see Appendix, Table A7). dhee no significant knowledge
differences except between C2 and the other grdupese differences can be explained by
the survey design. C2 answered the quiz at theesulyof the survey and some previous
questions may have informed them about certaincésgech as the correct fridge

temperature.

General Information Effect. To test for a general information effect, contradgps C1 and
C2 were combined into a single control group wiidatment groups T1 and T2 were
combined into a single treatment group. Results fect-test show that intention to reduce
food waste is significantly higher in the combineshtment group (M= 5.67, SB = 1.26) as
compared to the control group ¢ 5.50, SI@ =1.37),t=3.110, p < .01, d =.13. Mean

scores for intention to reduce food waste are 95%( Cl [.06, .28]) higher for the treatment
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group. Therefore, respondents who received infaondtave a significantly higher intention
to reduce food waste.

Impact vs. Action-related Information Effect. For the remaining analyses, treatment and
control groups were analyzed individually. Tableh®ws the means and standard deviations
of the TPB constructs for all groups (C1, C2, Tid d2) and for the complete sample. F-Test
statistics and corresponding p-values from the AMQ¥We reported. Results show that the
groups differ significantly regarding personal nqjm< .001 52 = .009), attitude (p < .00%?2
=.009), PBC (p < .05?2 =.004), and intention (p < .08 = .005). There are no significant

differences in subjective norm between treatmedtcmtrol groups.
Table 3 around here

No significant difference was found for personaimdoetween T1 and either of the control
groups (see Table 4). However, T2 shows signiflgdngher scores for personal norm than
C2, but not C1. Similarly, T1 and T2 respondentstiade scores were significantly higher
than those of C2 respondents. There was no signififference in attitude between T1, T2
and C1. For PBC, T2 respondents show significamtier levels of PBC than C2. The
differences between all other groups remain non#sgint. Finally, results for intention to
reduce food waste show that only T2 respondent®dstrate a significantly higher intention
to reduce food waste compared to C2 respondengse Mrere no significant differences

between any other groups.
Table 4 around here

Quiz Effect. To test for a possible quiz effect, the two congroups C1 and C2 were
compared. Results show no significant differenciéintention to reduce food waste
between the two control conditions. Therefore, aenggliz effect on the change in intention
can be rejected. However, C1 and C2 differ sigaiftty in other constructs. C1 respondents

report significantly higher scores for personalma@nd attitude compared to C2 respondents.

3.3Food Waste, Knowledge and the Theory of PlannedBeh

Goodness-of-Fit of the TPB ModelThey2 value {2 = 84.835, df = 34) shows an
acceptable model fit. The RMSEA (.026), SRMR (.01858~1 (.995), TLI (.995), and CFI
(.997) suggest that the hypothesized model fitgltita well. An overview of selected
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goodness-of-fit statistics for the TPB model isgar@ed in the Appendix, Table A8, and
compared to their respective requirements for gonodel fit.

Figure 2 around here

Figure 2 shows the standardized estimates of ttierpadel. All paths theoretically
postulated by the TPB prove to be significant. Als® extension (personal norm) influences
intention significantly in a positive way. The inéince of personal norm (.27), attitude (.23),
and subjective norm (.20) on intention clearly eedsethat of PBC (.06), with personal norm
being the strongest influence on intention. Howetrex differences in the standardized
estimates between personal norm, subjective narthatitude are rather small, suggesting
that all three constructs influence intention tduee food waste in a similarly strong way. All
constructs are significantly positively correlat&tie correlations are medium, with attitude
and personal norm (.57) as well as attitude and PBL showing the highest correlations.
The proportion of variance of intention that carelsplained by the four constructs (personal

norm, subjective norm, attitude, and PBC) is 35%.

Mediation Effect. To test whether there are mediation effects ofuakti, norms, and PBC,
the model was also tested individually for the fdifferent information treatment groups C1,
C2, T1, and T2. Results from the correspondingiitgilichecks are reported in the Appendix,
Tables A9 and A10. Pairwise comparisons of the ggbpath coefficients using? difference
tests show that the differences in the path caeffis are not significant. The coefficients are
reported in the Appendix, Table A11, and the r@sglp-values are reported in the Appendix,
Table A12. Consequently, the four groups do ndedsignificantly in how subjective norm,
personal norm, attitude, and PBC influence intentmreduce food waste.

4. Discussion

Attitude, Norms, PBC and Intention towards Food Was$e Reduction.Generally,
respondents score relatively high on attitude,geabknorm, PBC and intention to reduce
food waste. Interestingly, compared to personaimaicores for subjective norm are low,
suggesting that people have a self-expectatiorgites beyond what they think about what
others do and expect of them. Respondents in teept study feel guilty when wasting food
but they do not believe that their peers try taicsdfood waste or want them to do so. This
finding contradicts previous research that reploigl scores for subjective norm (e.g., Russel

et al., 2017) and/or similar levels for subjectarel personal/moral norm (e.g., Graham-Rowe
14
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et al., 2015; Visschers et al., 2016). A possiblespn for the low subjective norm scores
(especially in comparison with personal norm) ie pinesent study could be that food waste
mostly happens in the home and is consequentlivatprbehavior that cannot be observed
by others. Respondents might feel guilty aboutfa@aste but since their peers do not see
this behavior, they do not feel obliged to reduesrtfood waste. Another possible
explanation could be that respondents in this sargal they already waste very little food
compared to their peers which may lead to a lowesfar subjective norm. However, they
might still feel guilty when throwing out food (léiag to a high score in personal norm) even

though (they think) they rarely do so.

Food Waste KnowledgeThe findings show that respondents’ general fooste/knowledge
and their food waste system knowledge are rather. @@oncerning the food waste action-
related knowledge dimension such as the storagertdin food items, consumers’
knowledge is slightly better. The poor system kremgle finding is in line with previous
studies confirming that consumers lack awareneggagally of environmental consequences
of food waste (Brook Lyndhurst et al., 2007; Wataod Meah, 2012). It is perhaps
surprising that only one third of respondents isu@xthat households are the major source of
food waste. It seems that consumers underestitnaitreawn responsibility in relation to the
food waste problem. Rather, producers or retadezdblamed. The ignorance of
responsibility may in fact lead to people behavimggss environmentally friendly ways
(Kollmuss and Agyeman, 2002) and therefore serges@ossible explanation for the high
level of household food waste in the respectiventioes (Brautigam et al., 2014).

Information Effect on Intention. This study’s results confirm an information effect
intention to reduce food waste. Taken togetherfrdsgment groups have a significantly
higher intention to reduce food waste than therobgroups. This is in line with previous
findings (e.g., Liz Matrtins et al., 2016). Lookiagthe effect of the two different information
treatments individually, the results show that dhly group receiving action-related
information (T2) shows a significantly higher intiem to reduce food waste compared to the
group who did not participate in the quiz mid-sy{€2). However, there are no significant
differences in intention to reduce food waste betwine two treatment groups or between
either treatment condition and the control groupwdcteived the quiz without feedback (C1).
Even though C1 and C2 do not differ in their intemtto reduce food waste, C1 reports
significantly higher scores for personal norm atiduale. Therefore, while a mere quiz effect

in the change of intention to reduce food wastelmarejected, a quiz effect on the constructs
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personal norm and attitude cannot be ruled out.ditference between C1 and C2 as well as
the non-existing difference between C1 and thertreat groups T1 and T2 may point to a
salience rather than an information effect. Thermiation provided may not have increased
knowledge, however the mere process of takingipdhe quiz could have made already
existing knowledge more salient and thus led tosiased scores for attitude and norms, also
for C1 respondents.

Information Effect on Attitude, Norms, and PBC. The higher intention to reduce food
waste for the action-related information group (€2p be traced back to significantly higher
scores in personal norm, attitude and PBC compar&®. The higher scores in PBC and
attitude were expected, as the practical tips plexviby the action-related information were
designed to make respondents feel more capabésio€ing food waste in their home, and
therefore evaluate it more favorably as well. lestingly, the action-related information
seems to have increased respondents’ scores &oamorm towards food waste reduction,
i.e., their feeling of guilt when wasting food. Oeeplanation could be that providing action-
related information demonstrated that reducing feadte is not complicated but achievable
by most. If realizing a desired behavior is not t@mplicated, not engaging with that
behavior may lead to increased feelings of guiterEthough no significant intention change
is observed in the system information group, theyes significantly higher than C2 on
attitude. This indicates that, in line with thelaaus’ expectations, a confrontation with the
negative impacts of food waste increases respogidattitude towards reducing it. Still, the
more favorable attitude does not translate intbidrigntention to reduce food waste.
Therefore, the findings partly contradict the aushprevious assumptions. A potential
explanation might be that the information proviaeds limited and possibly too intangible
which may have made it not relatable enough toltr@san increase in behavioral intention to
reduce food waste. Water scarcity, for exampleursently not a big concern in the
investigated countries and the amount oL €Rissions emitted by food waste may be hard to
grasp. Even though unexpected, the results corfiimimgs from Ajzen et al. (2011) who
investigated the role of information accuracy iagicting energy saving and drinking

behavior and intentions.

The TPB Model. Results regarding the extended TPB model sughasatl paths
theoretically postulated by the TPB as well asnéely included construct of personal norm
significantly influence intention to reduce foodsta However, the influence of personal

norm, attitude, and subjective norm on intenticadly exceeds that of PBC. The small effect
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of PBC is in line with previous findings from Stanet al. (2016) who did not find significant
effects of PBC on intention at all. However, thegant study’s finding contradicts other
research that has found PBC to be one of the irmpbpredictors of intention (Graham-Rowe
et al., 2015; Russell et al., 2017; Visschers .eR8ll6). Given the significant influence of
personal norm which has also been observed inqus\studies (Lorenz et al., 20174a;
Visschers et al., 2016), the incorporation of tuastruct into the model of the TPB when
investigating food waste or related behaviors gsuted. When testing the path model
within each treatment/control group, results shioat the differences in coefficients are not
significant across groups for either construct.réf@e, the results do not confirm significant
differences of how system and action-related introm influence intention within the TPB

model.

4.1 Implications

This study shows that the level of knowledge conicgy food waste and how to avoid it
among consumers in Belgium, Germany, and the UKtiger low and therefore needs to be
improved. Based on the results obtained in thigdystil is recommended that policy makers
and NGOs launch more consumer education campasging action-related information;
educating consumers about how to store food predadteep them fresh the longest, at what
temperature to set their fridge, the importancplahning meals and writing a shopping list,

to name just a few.

The importance of personal norms in predicting balral intention indicates that campaigns
should further focus on communicating the moralgattion to reduce food waste. In that
context, it is important to note that previous firgs show that simply blaming the consumer
and eliciting feelings of guilt may not be effe@iin reducing waste (Birau and Faure, 2018).
Therefore, further research on how campaigns acaease consumers’ personal norm
without unwanted side effects is required. Foransg, effort could be directed towards
alerting consumers about the magnitude of housdboltl waste since the ascription of
responsibility is considered a prerequisite foreéhgergence of negative emotions, and this

may in turn strengthen personal norms.

Moreover, the way the information was presentecg$pondents might have played an
important role. Previous research on environmdsghhvior (e.g., Cialdini, 2003) suggests
that information campaigns with different messagening can differ significantly in their
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effectiveness. This line of research should bersldd to the food waste field. Since the
increase in intention caused by the action-relatEdmation was rather small, additional
ways to influence consumers’ intention and evehtubeir behavior regarding food waste
should be explored. In the end, the model accouoteohnly 35% of the variance in
behavioral intention, suggesting that other coms$rinfluence food waste intention and
behavior. Therefore, future research should incadtitional constructs in their models
explaining household food waste behavior. Nexhtestigating how to prevent food waste, it
is also important to further investigate methodfoofl waste recovery, either in the
household (e.g. motivate consumers to participatead sharing initiatives) (e.g., Lazell,
2016) or in industry (e.g. via the method of biactaaming) (Marousek et al., 2019).

4.2 Limitations

There were methodological limitations to this studyich could partially affect the
generalizability of the results. First, the findsndepend on self-reported consumer data which
is prone to bias, particularly when it comes to #amally charged topics, causing responses
to be biased towards appropriate social norms. k@sde can be such an emotional topic
since it is often associated with feelings of shame guilt (Quested et al., 2013). This is
confirmed by respondents’ feedback to the quessimarwhich included a number of
comments and justifications of people claiming mégavaste food. Furthermore, this study
was not able to measure actual food waste behdmgiead, behavioral intention was the

final dependent variable in this study. Measurieg fife food waste behavior is difficult.
Although there are several methods such as footevdieries and self-report questionnaires,
those are expensive and/or usually biased (Joretsain 2015). Even though low response
rates are common in online surveys, it has to lbleesded that the response rate of the present
survey was at 22%. A possible reason might beeihgth of the questionnaire which took
respondents on average about 28 minutes to completeever, representativeness of the
sample to the respective countries’ population stéisensured using quotas, thus reducing

the risk of non-response bias.

It should also be stated that the effectivenesslatating people — especially in the long-term
— is debatable. Some researchers argue that eglucatinpaigns alone may not be enough to
change the underlying norms and habits that ledoo waste behavior (Gjerris and Gaiani,
2013; Hebrok and Boks, 2017; Quested et al., 2Qi3Martins et al. (2016), for instance,

who implemented different education campaigns iadlschools in Portugal, show that
18



568 education measures designed for children reduced plaste at first. However, this effect

569 decreased after a period of three months. A campargeted at teachers was more effective.
570 Even though the present study confirms the effestformation, it has to be pointed out that
571 effect sizes were rather small. Moreover, whils gtudy focused on objective knowledge,
572  previous research has shown that subjective kn@eletight be even more important in

573  environmentally sustainable consumption choicescRa et al., 2016).

574  Moreover, this study only investigated consumearsnfBelgium, Germany and the UK. The
575 sample was representative for the respective degnirthich means that the results can be
576 generalized onto the overall population of thosentoes. Since there were little differences
577  between the three countries, it can be assumedhatsults of this study can also be

578 generalized onto similar countries, i.e., otheustdalized ones. On a global level, though,
579  results may vary. Countries differ in the stagéhefsupply chain at which most food waste is
580 created. In developing countries, the majorityarfd waste does not happen at the

581 consumption stage but in earlier supply chain stafe a consequence, rather than

582 investigating whether the results of this studylddae adapted to those countries, further
583 research needs to address how to avoid food wast@lier supply chain stages. Lastly, a
584  sole focus on individual food waste preventionas sufficient. In order to substantially

585 decrease food waste, a holistic approach includamgumers, policy makers, and

586  stakeholders along the supply chain is indispers@ithanes et al., 2018).
587
588 5. Conclusion

589  The findings of this study show that action-relatg#drmation significantly increases
590 consumers’ behavioral intention to reduce food wadtile system information has no direct
591 effect on intention although it results in moredeable attitudes towards food waste
592  reduction. To the best of the authors’ knowledpss, is the first study to compare how those

593 different types of information influence consumergéntion towards reducing food waste.

594  These findings are important for both practitioremnsl researchers and they are especially
595 relevant in sight of the Sustainable DevelopmeralG@a.3 to halve global per capita food
596 waste as proposed by the United Nations. The ssudydings stress the importance of

597 action-related information in changing consumerawedr and they represent an important
598 foundation for the development of future campaignd educational material aimed at

599 influencing cognitive drivers of food waste genenato change consumer behavior. Since
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consumers (and especially those in Western coghtre a major contributor to the food
waste problem, changing their behavior is an ingarstep towards reducing global food

waste and thus fighting climate change.

Lastly, the results contribute to the ongoing sitierdebate about factors influencing food
waste intention and behavior. The central rolettifuales, norms and PBC has been
confirmed and insights into causal mechanisms weain the intention formation process

are provided.
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Figure 2: Standardized estimates for the compkatepte
N = 2248, **p < .001, *p < .01, *p < .05
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Tables

Table 1: TPB Constructs — Means and Standard Der&{SD)

Construct Mean SD
Personal Nornf' 3.94 .82
Subjective Norn* 2.42 52
Attitude ® 5.98 .96
PBC* 3.72 .65
Intention® 5.59 1.32

AConstructs measured on a 5-point Likert scale
BConstructs measured on a 7-point Likert scale

Table 2: Food Waste Knowledge — Percentage of geararrect responses per knowledge
dimension

Questions Percentage of respondents
that answered correctly
General Knowledge (N = 2,248) 33.64
System Knowledg (N = 1,685) 29.64
Action-related Knowledge (N = 1,124) 50.77
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Table 3: Means and standard deviations for treatueeh control groups, F-test statistic and
corresponding P-value.

Mean Standard F-Test P-Value N
Deviation
Personal Control 1 3.99 .82 561
Norm Control 2 3.81 88 561
System Info (T1) 3.94 T7 563
Action Info (T2) 4.01 .78 563
Total 3.94 .82 5.962 .000 2248
Subjective Control 1 2.44 54 561
Norm
Control 2 2.40 .53 561
System Info (T1) 2.40 .53 563
Action Info (T2) 2.43 49 563
Total 2.42 .52 T77 507 2248
Attitude Control 1 6.01 .92 561
Control 2 5.83 1.05 561
System Info (T1) 5.99 .99 563
Action Info (T2) 6.08 .87 563
Total 5.98 .96 6.378 .000 2248
Perceived Control 1 3.70 .67 561
Behavioral - o 3.69 65 561
Control
System Info (T1) 3.72 .66 563
Action Info (T2) 3.79 .60 563
Total 3.72 .65 3.085 .026 2248
Intention Control 1 5.52 1.36 561
Control 2 5.48 1.38 561
System Info (T1) 5.63 1.24 563
Action Info (T2) 5.71 1.28 563
Total 5.59 1.32 3.617 .013 2248

Welch’s F, used for data that violated the assusnptif homogeneity of variance.
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Table 4: Mean score separation (MS) with correspandonfidence intervals (Cl) and p-values (P)dbitreatment and control groups.

Perceived Behavioral

Personal Nornf Attitude @ Control® Intention?
MS 95% ClI P MS 95% CI P MS 95% ClI P MS 95% CI
System Action Info -.069 -.189;.050 .442 -.093 -.236;.050 .335 -.077 -.176;.022 .188 -.081 -.275;.112 .700
Info (T1) Control 1 -.049 -.172; .074 .732 -.022 -.169;.124 980 .014 -.086;.113 .985 .113 -.086:;.313 .460
Control 2 126 -.001; .253 .053 .157 .000;.314 .049 .032 -.067;.131 .843 .150 -.051;.351 .218
Action Control 1 .020 -.103; .143 975 .071 -.067;.209 .547 .091 -.009;.190 .087 .195 -.008;.398 .065
Info (T2) Control 2 195 .068; .323 .001 .250 .101;.399 .000 .109 .010;.208 .025 .232 .027;.436 .019
Control1 Control 2 175 .044; .306 .003 .179 .027;.331 .013 .018 -.081;.118 .965 .037 -.173;.247 .970

%evaluated by Games-Howelevaluated by Tukey’s HSD post-hoc test

P
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Online Appendix

Figures Online Appendix

Sociodemographic & General Food
(Waste) Related Questions

Food Waste Knowledge Quiz

T2: Action-related
knowledge quiz questions
plus feedback and action-

related information

Theory of Planned Behavior Question
(Norms, Attitude, Perceived Behavior
Control, Intention)

Control
Group:

-} Treatment
T2 (N=563) Groups

Figure Al: Flowchart Experimental Design
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Household food waste in Europe 10% of all human-caused greenhouse
contributes 3.3 billion tons of gases contributing to climate change
greenhouse gas emissions. This are linked to food waste.

corresponds to the annual CO2 Cutting down on your food waste will

emissions of approximately 40 million decrease your carbon footprint.
cars. If food waste was a country, it
would be the third largest producer of

CO2, tailing the USA and China.

The emission of CO2 results from the
processes before (production,
processing, retail, transport, ...) and
after (collecting, treatment, ...) the
food gets discarded.

Figure A2: Example of System Information Treatment

‘Best before” has nothing to do Recommendation: Food past its
with food safety. Rather, itis a ‘best before” date is oftentimes
manufacturer’s suggestion for still edible. Therefore, check if
peak quality and indicates the the packaging is intact and if the
time until a food retains its food looks, smells and tastes
specific properties (e.g. taste, good before throwing away food
colour and consistency) under pastits ‘best before” date.

appropriate storage conditions.

Food is still safe to consume
after the indicated ‘best before’
date (if stored correctly). The
food may only have lost its
flavour or texture.

Figure A3: Example of Action-related Informationettment
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Journal Pre-proof

Figure A4: Food Waste Definition

31



Tables Online Appendix
Table Al: Socio-Demographic Characteristics of$laenple

Frequency (%)

Variable Total Bel- Ger- UK C1 C2 T1 T2
gium many
Gender (Male) 49.0 489 49.1 49.1 49.0 49.2 49.0 48.8
Age
18 -35 277 279 251 30.0 276 276 279 275
36 -45 157 171 140 16.0 159 15.7 156 156
46 — 55 180 17.0 189 180 178 18.2 17.8 18.1
56 — 65 16.0 16.0 16.9 149 16.0 159 16.0 16.0
> 65 227 219 251 211 226 226 227 227
Household’s Monthly Net
Income’*
Less than £/€1000 112 29 133 165 116 115 111 105
£/€1001 - £/€2000 304 270 30.1 339 277 331 306 30.2
£/€2001 - £/€3000 274 309 295 221 324 251 269 252
£/€3001 - £/€4000 16,9 240 143 133 141 168 17.0 19.7
£/€4001 - £/€5000 79 88 88 62 73 76 76 93
£/€5001 - £/€6000 37 50 25 38 43 33 43 30
More than £/€6000 24 14 15 43 26 25 25 22
Higher Education® 59.6 53.2 69.1 56.4 61.7 557 60.8 60.1

Employment Status
Employed (full/part time or 53.1 515 53.1 548 52.6 522 53.6 54.0
self-employed)

Unemployed 13.0 134 9.1 16.7 121 152 121 1238
Student 48 57 51 35 59 45 39 48
Retired 29.1 294 328 251 294 282 304 284

Household Size

1 27.8 214 36.7 255 282 264 30.2 26.6
2 41.2 436 421 379 398 422 405 423
3 159 164 125 187 159 169 156 15.1
4 10.3 12.3 6.4 121 111 8.7 9.6 11.7
5 3.2 4.1 1.5 4.1 3.6 3.0 3.0 3.4
6 or more 1.6 2.1 .8 1.7 1.6 2.7 1.1 .9
N 2,248 748 750 750 561 561 563 563

AOnly respondents that chose to communicate theimite were considered. N = 2,016
BHigher education refers to a university, vocatimntechnical degree. Respondents who ticked tHeropt
‘Other’ were not considered. N = 2,230
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Table A2: Overview of TPB Questions, Scales andr&msu

Construct Items Scale Based on

Personal 1. |geta bad conscience if | throw away food. 5-point Likert scale Thggersen, 2006

Norm 2. When | throw away food | feel guilty. strongly disagree — strongly agree Stefan et al., 2013
1. | believe that most of my acquaintances (e.g. famil

friends, neighbors) expect that | try to reduce the
amount of food wasted in my household.

Subjective 2. | believe that most of my acquaintances try to cedu 5-point Likert scale
Norm the amount of food wasted in their households. strongly disagree — strongly agree Thggersen, 2006
7-point Likert scale
1. not at all positive — extremely positive
1. In my opinion reducing food waste is... 2. not at all important — extremely
Attitude 2. In my opinion reducing food waste is... important Stancu et al., 2016
1. How much control do you have over reducing food
waste in your household?
2. How difficult would it be for you to reduce food 5-point Likert scale
waste at homé? 1. very little control — great deal of control
3. Itis mostly up to me whether | reduce food waste i 2. very difficult — very easy
PBC my home. 3. strongly disagree — strongly agree Russell epally
1. lintend to reduce the amount of food | throw away.
2. My goal is to reduce the amount of food | throw
away. 7-point Likert scale
Intention 3. | will try to reduce the amount of food | throw ayva strongly disagree — strongly agree Stancu et@L62

Altem deleted for final construct and analysis
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Table A3: Overview of quiz questions and corredvears

Type of
knowledge

Question

Answers (correct answer in bold)

General

What percent of food is annually a)
wasted worldwide? b)
C)
d)

10%
30%
50%
85%

Which group of the food supply a)
chain causes most food waste and
loss in Europe? b)

c)

d)
e)

Food service (i.e. hotels, restaurants,
catering, canteens, hospitals)
Households

Processing (i.e. manufacturers of food
products and beverages)

Production (i.e. farmer, fisher, hunter)
Wholesale and retail

Which types of food are wasted a)
the most in European householdss)

c)

d)
e)

f)
¢)

Meat & offal

Fish & seafood

Roots & tubers (e.g. potatoes, sweet
potatoes, cassava etc.)

Fruits & vegetables

Cereals and cereal products (e.g. bread,
pastry, pasta, rice, maize, wheat etc.)
Milk & eggs

Oilseeds & pulses, incl. nuts (e.g.
soybeans, groundnuts (shelled), sunflower
seeds, olives, other oil crops)

System

The agricultural sector usesa a)
certain percentage fresh water fob)
the production of food that is laterc)
on wasted. How much water is d)
used this way (compared to how
much agriculture uses in total)?

1%
5%
11%
15%

When food is wasted, this resultsa)
in CO2 emissions. The annual b)
CO2 emissions of household food)
waste in Europe is as big as the d)
annual CO2 emissions of...

approx. 1 million cars
approx.4 million cars
approx. 20 million cars
approx. 40 million cars

What food, when wasted, a) Tomatoes

represents the biggest waste of b) Beef

resources? c) Poultry
d) Corn

On average, what percentage of a) 6%

value (€) of households’ total b) 12%

annual shopping basket goesto ¢) 18%

waste in the d) 24%

U.K./Germany/Belgiunt?
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More than 800 million people area) One fourth of all undernourished people in

currently undernourished. With the world (£ 200 million people)
all the food that is lost, discardedb) Half of all undernourished people in the
or wasted, we could feed... world (x 400 million people)

c) Approx. all undernourished people in the
world (x 800 million people)

d) More than double the number of
undernourished people in the world (~ 2
billion people)

Action- What is the best place to store a) At room temperature, e.g. in a bowl
related bananas? b) In an air-tight plastic container
c) Inthe fridge
d) Ina cool, dry place, e.g. in the basement
What is the optimal temperature (open answer)
of the fridge to keep food fresh
for the longest time?
What does the “best before” datea) After this date the food might not be at
on food packaging mean? its best but is still safe to eat if stored
according to storage instructions
b) After this date the food won’t be safe to
eat.
c) This date is just for the shop staff, | ignore
it.
d) The food can be eaten without hesitation if
it is consumed no later than 1 week after

this date.
What does the “use by” date on a) After this date the food might not be at its
food packaging mean? best but is still safe to eat if stored

according to storage instructions

b) After this date the food won’t be safe to
eat.

c) This date is just for the shop staff, | ignore
it.

d) The food can be eaten without hesitation if
it is consumed no later than 1 week after

this date.
How can food waste at household) By writing a shopping list
level be reduced? b) By planning meals

c) By reusing leftovers
d) By composting at home

AThis question and the corresponding answers weapted for each country. The numbers in the exaange
for Germany.
BMultiple answers correct.
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Table A4: Results of the Confirmatory Factor Anays

Construct Item Factor AVE CR Cronbach’s
loading Alpha

Personal Norm When | throw away food | .888

feel guilty.

| get a bad conscience if | .895

throw away food. .795 .886 .885
Subjective | believe that most of my .667
Norm acquaintances try to reduce

the amount of food wasted
in their households.

| believe that most of my .738
acquaintances (e.g. family,

friends, neighbors) expect

that I try to reduce the

amount of food wasted in

my household. 495 .661 .657
Attitude In my opinion reducing .962

food waste is... (important)

In my opinion reducing .699

food waste is... (positive) .707 .825 .793
PBC How much control do you .860

have over reducing food
waste in your household?

It is mostly up to me 711
whether | reduce food waste
in my home. .623 .766 751

Intention My goal is to reduce the .953
amount of food | throw
away.

| intend to reduce the .958
amount of food | throw
away.

| will try to reduce the .965
amount of food | throw
away. 919 971 971

AVE = Average Variance Extracted; CR = Compositéidbdity

The first model to be tested consisted of fiverlatariables (personal norm, subjective norm,
attitude, PBC, and behavioral intention) and 12 ifeahvariables (i.e., the corresponding
items measuring the five constructs). Despite lzeragjood model fit, reliability of the second
item in the PBC scale (“How difficult would it berfyou to reduce food waste at home?”)
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and the latent variable PBC was not satisfactone @ the low factor loading of the PBC
item on the PBC construct (standardized factorit@ad468), an insufficient Cronbach’s
Alpha for the PBC construct & .682), and low values for average variance et¢th(AVE)
and composite reliability (CR), this item was exigdd from further analysis. After having
eliminated the item, confirmatory factor analyssswperformed again. With the revised
model, the value of Cronbach’s Alpha increasedahsicales had acceptable to high
reliabilities.

Table A5: TPB Constructs — Means and results fradOXA and post-hoc test for country
specific distributions

Construct Mean Belgium Germany UK ANOVA
Total (N=748) (N=750) (N=750) (p-value)
Personal Nornt* 3.94 3.84 412 3.85 .000
Subjective Norn* 2.42 2.39 2.48 2.4%F" 044
Attitude ® 5.98 5.88 6.17 5.90 .000
PBC" 3.72 3.58 3.87 3.75 .000
Intention® 5.59 5.47 5.84 5.45 .000

BPifferent letters in one row indicate significariffdrences between the respective groups. Attituds
evaluated by Games-Howell; the remaining constrwet® evaluated by Tukey’'s HSD post-hoc test.
AConstructs measured on a 5-point Likert scale
BConstructs measured on a 7-point Likert scale

Table A6: Food Waste Knowledge - Percentage ofemescorrect responses per knowledge
dimension, ANOVA and post-hoc test for country sfiedistributions

Questions (% of respondents that Total Bel- Ger- UK  ANOVA
answered correctly) gium  many (p-value)
General Knowledge (N = 2,248) 33.64 31.60 36.76 32.58 .000
System Knowledg (N = 1,685) 29.64 29.16 30.57 29.18 .354
Action-related Knowledge (N = 1,124) 50.77 49.20 51.95 51.15 235

aDijfferent letters in one row indicate significarntfeérences between the respective groups. Evaluated
Games-Howell post-hoc test.
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Table A7: Food Waste Knowledge - Percentage ofamescorrect responses per knowledge
dimension, ANOVA/t-test and post-hoc test for tneant specific distributions

Questions (% of respondents that C1 C2 T1 T2 ANOVA/t-
answered correctly) test (p-value)
General Knowledge (N = 2,248) 33.8%¥ 30.0f 35.23 35.52 .001
System Knowledg (N = 1,685) 29.88 31.37 27.67 na .004
Action-related Knowledge (N = 1,124) n.a. 5547 n.a. 46.07 .000

aDifferent letters in one row indicate significarifférences between the respective groups. Evaluated
Tukey’s HSD post-hoc test for general and systeowkadge.

Table A8: Selected Goodness-of-fit Statistics

Index of Fit Value Requirement for Good Model Fit
(based on Schermelleh-Engel et al., 2003: 52)

2 84.835 (df = 34) 0 <y’ < 2df

p-value .000 .05<p<1.00

RMSEA .026 .00< RMSEA< .05

p-value 1.000 .10 < p<1.00

¥2/df 2.495 0<y’/df<2

SRMR .0155 .00 SRMR< .05

NFI 995 95 NFI<1.00

TLI 995 97<TLI<1.00

CFl .997 97<CFI<1.00

Table A9: Goodness-of-fit Indices for the Individi@&oups

2 (df) p TLI CFI RMSEA
C1 40.311 (34) .211 .998 998 018
c2 82.289 (34) .000 981 988 .050
T1 42.958 (34) .139 997 .998 022
T2 75.845 (34) .000 .984 990 047
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Table A10: Goodness-of-fit Indices for ConfiguradaMetric Invariance Models

¥ (df) p TLI CFI RMSEA
Configural 241.404 (136) .000 .990 .994 .019
Invariance
Metric 260.181 (154) .000 991 .994 .018
Invariance

Table Al11l: Standardized (unstandardized) estinatal groups and the full sample

Full Sample Cil Cc2 T1 T2
N = 2,248 N =561 N =561 N =563 N =563
PN-> IN 27 *x* 26 24 28 32
(.42) (.41) (.36) (.44) (.50)
SN-> IN 20 *** 27 19 18 19
(.43) (.57) (.42) (.35) (.43)
AT 2 IN 23 *r* 22 KX 20 24 R 24 R
(.31) (.33) (.26) (.30) (.35)
PBC - IN .06 * .00 .03 A5 ** .06
(.10) (-.01) (.05) (.26) (.11)

***n < .001, *p<.01, *p <.05; IN = IntentionPN = Personal Norm, SN = Subjective Norm, AT #itAte,
PBC = Perceived Behavioral Control

Table A12: p-values for group comparison of patéficients

Clvs.C2 Clvs. Tl Clvs. T2 C2vs.T1 C2vs. T2 T1lvs. T2

PN - IN .680 .785 452 490 234 .635
SN-> IN .384 111 379 .641 .956 .565
AT = IN 501 .786 .861 .654 394 .646
PBC >IN .668 .034 .395 .108 .668 .280

IN = Intention, PN = Personal Norm, SN = Subjectl@m, AT = Attitude, PBC = Perceived Behavioral
Control; critical value of .008 (based on Bonfeiroorrection) was applied
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Highlights
* Providing information increases consumers’ intemtio reduce food waste
* Informing consumers about possible actions to redood waste is effective

* Informing consumers about food waste impacts iseffetctive in changing intention
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