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Exploring beliefs about bottled water and
intentions to reduce consumption: The dual-effect
of social norm activation and persuasive

information.

Van Der Linden, &

Abstract: Mass consumption of bottled water is contributmg multitude of environmental
problems, including; water wastage, pollution aliwhate change. The aim of this study is to
advance a social-psychological understanding of taogffectively reduce bottled water
consumption. An online survey experiment was cotetliamong students of a Dutch public
university to examine outcome-beliefs about drigdiess bottled water while subsequently
testing three strategies for behavioural changsp&alents (n= 454) were randomly
allocated to four different conditions (an inforioatonly, social norm-only, a combination
of both or a control group). It was hypothesizeat the combination (i.e., norm-induced
information provision) would be most persuasive alicits the greatest change in intention.
Results were consistent with this hypothesis. Figslialso show that while beliefs about
health, taste, water quality, lifestyle, the enmireent and perceived alternatives are all
correlated with bottled water consumption, beliegisgth varies significantly based on rate of

consumption.
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1.0 Introduction

Bottled water is often referred to as one of céigitas greatest mysteries: "the
packaging and selling of something that is alrefaggly available” (Queiroz et al.,
2012, p. 328). Indeed, while in many countries gety safe water from the tap is
offered at little or no cost (Wilk, 2006), the congption of bottled water around the
world has exploded in the last decade, increasasgiyvand steadily (BMC, 2012). In
the United States alone, over thirty billion badttef commercially produced water are
sold every year (Gleick, 2010). On average, iesa&bout 3 litres of regular water to
produce 1 litre of bottled water (PI, 2006), at 2@bnsumption rates, that amounts to
a wastage of over a 100 billion litres of watereary This is happening at a time when
scarcity of fresh water — one of the earth's mestsured natural resources, is
becoming a rapidly increasing concern, currentfgaing every continent in the
world (FAO, 2007) and likely to be exacerbated lipate change (Bates et al.,
2008). In fact, the latest report on global watsage speaks of a ‘global water crisis’
(Gleick, 2011).

Access to fresh water is also becoming a salieneigor the general public as
concerns over drinking water were ranked highesiragha total of 8 environmental
issues in a recent poll (Gallup, 2010). Yet, mangdhe demand for water requires
more than just knowledge of how people use wateatso requires extensive
knowledge about the behavioural aspects of wateswoption, as knowledge of the
psychological determinants of water conservatidhivelp governments identify
more efficient and more effective strategies fdndaeoural change (Syme,

Nancarrow and Seligman, 2000; Gregory and Di L6032



1.1. Environmental Psychology and Water Conservation

In light of these challengegiater conservatiofs becoming an imminent issue
on both the academic research as well as publicypajienda (Russell and Fielding,
2010). Yet, despite an urgent need for more rekaarthis area, the subject of water
conservation has traditionally received relativiélje attention in the applied social
and environmental psychology literature (Trumbalgt1999; Corral-Verdugo,
Bechtel and Fraijo-Sing, 2003), this continuesng true today, especially when
compared to the growing field of energy conserva{lRussell and Fielding, 2010).
Nonetheless, existing studies have identified thpla of psychological predictors of
both household as well as individual water conge@mantentions and behaviours,
including: environmental knowledge, values, att#sidperceived behavioural control,
social norms, moral norms, habits, personal invoknet as well as a host of
economic, socio-demographic and dwelling charasties. For recent comprehensive
and extensive surveys of this literature see JaggnGraymore and O'Toole (2009),
Russell and Fielding (2010) as well as Dolnicartlithann and Grin (2012).

Yet, previous research has nearly solely investdyasidentialwater use,
predominantly studying the potential of water camagon resulting from daily
behaviours like gardening, cooking, washing andv&nimg (e.g., Aitken, 1994; De
Oliver, 1999; Lam 1999, 2006; Gregory and Di Le@)2; Trumbo and O’Keefe,
2005). While there undoubtedly is potential for senvation in this area, the
aforementioned behaviours are all, to some degexssary for (daily) human

functioning.



1.2. Bottled Water Consumption

In contrast to residential water use, the appl&gthology literature has
largely (if not completely) neglected bottled watensumption and to this extent,
only few researchers have recognized a distindigiween residential water use and
the consumption of water outside of the househmlgl (Gild and Barr, 2006). This is
peculiar because the consumption of bottled watparticularly troubling compared
to other forms of water usage due to the multidisn@mality of associated
consequences. For example, because the majotitye diottles are made out of PET
(polyethylene terephthalate), they often cannatgegcled and thus most of the waste
goes to landfills (Olson, 1999), if not ending wpligter on land, in rivers and oceans.
The production of bottled water is also highly fi@ént, wasting tremendous
amounts of water in the process (PI, 2006). Fumlbee, in 2011, it took more than
2.5 million tons of carbon dioxide (CO2) to prodube amount of bottled water
required for US consumption - as energy is needegdckaging, transportation and
refrigeration (Gleick and Cooley, 2009). Thus, nexhot only wasting a valuable
resource, the production and consumption of bottlatér also has a significant and
damaging impact on the natural environment andritrtés to climate change.

Moreover, the general public is generally not awarthe fact that harmful
toxic chemicals such as antimony can leach from P&fles (Shotyk, Krachler and
Chen, 2006) and accordingly, numerous contaminaticidents have been reported
(Gleick, 2004). In addition, bottled water compani® not have to adhere to the same
quality control and accountability standards adlipudrinking water sources (Olson,
1999). In fact, a significant amount of studieqyaacted in a wide range of countries

have consistently indicated that just because veateres out of a bottle, this is no



guarantee whatsoever that it is any safer or clethia@ water from the tap (e.g.,
Olson, 1999; Lalumandier and Ayers, 2000; Saledd.eP001; Raj, 2005; Ahmad and
Bajahlan, 2008; Saleh et al., 2008). In summaritjdsbwater consumption is a viable
candidate for water conservation, since the negamnwironmental and societal
impacts associated with its use can be avoidedibkidg tap water instead (Saylor,
Prokopy and Amberg, 2011).

A survey of the literature on consumer (risk) prefiees suggests that bottled
water use is not so much driven by brand loyalty,rather by differences in beliefs
and perceptions about water (Gorelick et al., 2@ht) to some extent a function of
location (e.g., home versus work) or intended dge¢t or indirect consumption). In
the last decade, a variety of quantitative andit@i&e studies across various
disciplines have provided convergent validity foe idea that consumer decisions to
purchase bottled water are predominantly driven(byprganolepticqi.e., sensorial
information about taste, odour and sight) andg(®lity and health riskconcerns,
followed by mediating factors such as; (®@nhveniencg(4) price considerationy5)
lifestyleand (6)environmental concerng.f., Jardine et al., 1999; Lavellois et al.,
1999; Anadu and Harding, 2000; Ferrier, 2001; Bd20D06, 2010; Wilks, 2006;
Doria, Pidgeon and Hunter, 2009; Ward et al., 2@8jck, 2010; Gorelick et al.,
2011; Hu, Morton and Mahler, 2011; Saylor, Propakg Amberg, 2011; O'Donnell
and Rice, 2012). Yet, while these studies haveessfully explored the motives that
lead people to buy bottled water, no study hasstigated the beliefs that people hold

about the positive and negative outcomes of redutieir bottled water consumption.



1.3. Reducing Bottled Water Consumption

It is surprising that no published study to dats éffectively explored how to
potentially reduce bottled water consumption. Gitrenlack of empirical evidence, it
seems appropriate to draw on insights from thed®oeonservation psychology
literature. Voluntary water conservation is offgomoted through public information
campaigns, yet concrete empirical evidence foetfectiveness of 'save water'
campaigns is scarce and remains mostly inconcl§Syme, Nancarrow and
Seligman, 2000). In fact, a recent meta-reviewbégperimental studies conducted
in the field of environmental behaviour reportsslésan a handful of studies related to
water conservation (Osbaldiston and Schott, 204)early study by Kantola, Syme
and Nesdale (1983) found that showing studentewarinformational films about
saving water altered existing beliefs and led &atgr conservation intentions.
Similarly, a recent experiment by Fielding et a013) also concluded that
information provision led to significant water sags.

In contrast, Johnson (2002) found that althougtplgeseem to be open to
learning more about the quality of their drinkingter, providing people with
comparative information about utility-provided (\mttled) water does not
significantly affect behavioural outcomes. Both d&tn (2002) and Saylor et al.
(2011) comment that simply providing people witformation might not be
sufficient to elicit significant changes in behawioWhile evidence appears to be
mixed in the context of water conservation, inciegsriticism has been expressed
more generally towards traditional information-ldhsampaigns on the grounds that
increased knowledge and understanding of envirotehessues often does not
ultimately lead to a change in behaviour (e.g.ri5t®999; Kollmus and Agyeman,

2002; Abrahamse et al., 2005). Instead, a greatodiéacus has shifted towards the



underestimated role of social norms (e.g., CiaJdR@no and Kallgren, 1991; Schultz
et al., 2007; Nolan et al., 2008) and numerousd(fiexperiments have demonstrated
the potential of leveraging social pressure indbietext of environmental behaviour
(e.g., Cialdini, 2003; Griskevicius, Cialdini anai@stein, 2008; Smith et al., 2012;
De Groot, Abrahamse and Jones, 2013).

While knowledge and social norms have both beemtiftled as important
antecedents of water consumption (e.g., Jorgensan2009), it has been suggested
(e.g., Doria, 2005; 2010) thaiterpersonalnformation (e.g., from friends and peers)
might have a stronger influence on perceptionstatdviour thammpersonal
information (i.e., information-based media campa)giYet, no evidence is provided
to support the supposed superiority of either agginoln fact, a serious lack of direct
comparative experimental evidence more generadlyds little clues as to 'what
works' in the context of water conservation (Fietdet al., 2013) and even more so in
the context of bottled water, where survey redehes been largely descriptive in
nature (Doria, 2006).

Instead of contrasting different approaches, varlLa&len (in press) proposes
that cognitive, normative and experiential factsiisuld be integrated as much as
possible in the design of (environmental) commuimoamessages, as information
tends to be more persuasive when it is designegpeal to multiple aspects of
human behaviour. Indeed, there is good evidencthéidea that normative and
cognitive information share complex interdependes¢e.g., Werner, Sansone and
Brown, 2008), especially in the context of consubmanaviour (Ryan, 1982). Yet,
the process of social influence and particuladyr@ation to informational processing
is still not well understood (Gockeritz et al., B)1 Dolan and Metcalfe (2012)

comment that little is known about the interactmtween social norms and



information provision and that past research maselwverstated the influence of
social norms relative to the role of knowledge @hévioural change. There are
currently no known studies that have experimenialgstigated the relative
advantage of combining the activation of sociahmowith the provision of
(persuasive) information in the context of bottkeater consumption (and very few in
the context of environmental behaviour more gehgraDne example is the study by
Dolan and Metcalfe (2012), who, based on a largéesenergy conservation
experiment, concluded that providing informatioorgside social norm messages is
key to the success of behavioural change intermesitiYet, the authors do not seem
to advance any substantial theoretical insight¢batd potentially explain why the
combination condition proved superior. The curigager argues that making social
norms salient while providing information is potafyy more effective because it
draws on a number of important underlying psychicllgprocesses.

To start with, whether or not information is persiva depends to a large
extent on how that information is processed. Falhgwhe elaboration likelihood
model (Petty and Cacioppo, 1987), Bater and Cia(@®00) suggest that pro-
environmental communication campaigns should fatua central route to
persuasion, as centrally processed informationoierfikely to elicit lasting changes
in behavioural outcomes. The authors suggest ti@tv@ay to motivate (more) central
processing is to make social norms salient in teesage. Indeed, it has been
suggested that information provision is likely ®inore effective if it reminds people
that there are norms supporting the desired bebaog., Stern, 1999). In fact, there
IS now substantial evidence that social norms caderate the attitude-behaviour
relationship (e.g., Lam, 2006; Smith and Louis, 20Because individual beliefs are

often a function of the social group to which adiwdual belongs, an informational



message is expected to be more persuasive ifghkin-group source and context is
provided (Van Knippenberg and Wilke, 1992). Thisasbecause in-group references
tend to receive a positive bias and hence a griatelrof perceived credibility (Clark
and Maas, 1988). Indeed, both Mackie, Worth andh&gun (1990) as well as Van
Knippenberg, Lossie and Wilke (1994) have showh pleasuasive messages from
‘in-group members’ elicit more systematic procegsind increase the overall validity
and persuasiveness of the communication. Drawinfp@se research findings, the

current paper proposes the following theoreticaifework (figure 1):

SDEI_EIIN_Drm - Increased central Enhances persuasiveness of
Activation - processing Mess3ge Content
E ﬂ"-,__\_ T 'l.
Dual-Effect Intention to Buy Less
Combined Message
== Bottled Water
Persuasive e
Information

Figure 1: Theoretical Framework: The Dual-Effect of Seial Norm Activation and Persuasive Information

on Intentions to Reduce Bottled Water Consumption.

The interplay between activating social norms dredprovision of persuasive
information is likely to increase central procegsoi the message content. As
described above, social support from relevant ougmembers enhances the
perceived credibility and motivation to mentallyagyate the arguments presented -
making it easier for individuals to fit new inforti@n into existing belief structures.
At the same time, persuasive informational argusiembuy less bottled water make
it easier to support the advocated positive groman Thus, thelual-effectof the
combination condition is expected to elicit moratcal processing, increase the
overall persuasiveness of the message contenhanebly decrease intentions to

purchase bottled water.



1.4 Research Aim

The aim of the current paper is to establish ahieggocial-psychological
understanding of how to potentially reduce bottheder consumption. In the first part
of the study, participant’s beliefs about bottleater are investigated. While previous
research has explored beliefs that underlie consdewsions to purchase bottled
water, so far no study has looked at releaaritome-beliefthat are associated with
reducingbottled water consumption and particularly to wénent these beliefs
might differ as a function of an individual's congution-rate. In the second part of
the study viable ways for behavioural change apoe&d experimentally. Four
conditions are tested, namely: f@rsuasive informatigr(b) activating social norms
(c) acombination of botlor (d) acontrol group Consistent with the above discussion,
it is hypothesized that a strategy which combiresad norm activation with the
provision of persuasive information is likely tao@l the greatest change in intentions

to reduce bottled water consumption.

2.0 Method

2.1 Participants

The current study surveyed students of a Dutchipuibiversity in October
and November of 2012. A university-wide e-mail vgast out and a total of N = 454
responses were gathered. After screening out regptsthat do not consume bottled
water at all (h=53), a total of N= 401 valid respes remained. The general sample

characteristics are as follows: undergraduates J4dPaduates (47%) and



postgraduates (12%). In addition, a large majaritihe respondents were female

(70%) compared to male (3096)

2.2 Procedure

Students received an e-mail in which they were likiagked to click on a
web-link that directed them to the study. Four safgasurveys were used. The web-
link was programmed so that respondents were ralydagsigned to either the
control or to one of the three treatment groupivessof the questionnaire. The
survey administered to theformation-onlycondition (n = 93) included a traditional
one-page (persuasive) information-based articleabaottled water consumption. The
article was titledthe truth about bottled watefsee appendix). Since research has
indicated thatiniversity affiliationis a strong in-group norm (e.g., Mackie, Worth and
Asuncion, 1990; Smith et al., 2012) the survey axstered to theocial norm-only
condition (n=107) falsely informed students abowt@ent university-wide survey
reporting that 65% of the universitggident bodyreferent group) is currently
making strong efforts to reduce their bottled watansumptiondescriptive norm
The message also approved of and stressed thalulktsirof the behaviour by
highlighting that reducing bottled water consumpti® congruent with the
university's dedication tgustainability through astudent-driverapproach’
(prescriptive norm Ensuring that descriptive and prescriptive noamesaligned and
made salient is important in order to for normsaffect behaviour in the desired
direction (Cialdini, 2003; Smith et al., 2012).

In thecombinedcondition (n = 118), the survey first primed statdewith the

social norm message before proceeding to the irgtbom article. The survey

*Closer examination of the data did not lead to respebias concerns. For all main variables usederanalysis
(i.e., intention, behavior) post hoc tests revealedignificant gender differences.



administered to the control group (n = 83) was idahexcept for the fact that it did
not feature any kind of treatment. The duratiothefsurvey was about 10 to 15
minutes and the structure was as follows: respdsdeere first asked to report their
prior level of bottled water consumption, followkyg a few questions about their
background and beliefs toward reducing bottled wad@sumption. The respondents
were then subsequently subjected to the treatnosmalitions, followed by a series of
unrelated questions (and manipulation checks) exadlyf asked for their intention to
buy bottled water in the future. The chosen dealpwed for the maximum distance

(time lapsed) between the pre-test (past behavand)post-test (intention) measures.

2.3 Measures

Outcome Beliefs

The belief-based measures were presented as Sagésitem statements
describing a range of potential outcomes relateédacing bottled water
consumption. The content of the statements wasl@s@revious research about
bottled water (see section 1.2). Using a seventgoale, respondents were asked to
rate the likelihood (1 = extremely unlikely= extremely likely) of each outcome
(e.g., “reducing my bottled water consumption wik affect my intake of high
quality water). Because the main point of intere$b analyse differences in belief
scores (and not to predicting complex psychologtoalstructs), single-item measures
were deemed sufficient - which is in line with enqal evaluations of the validity of
single-item measures in this context (e.g., Garehat., 1998; Bergkvist and

Rossiter, 2007).



Intention

The dependent measure used in this study is avidiidi’s (self-reported)
intention to buy bottled water. While the predietivalidity of the intention-behaviour
relationship depends on many factors, there is santence to suggest that
purchasing intentions are best conceptualizedashavioural measure’ (Douglas
and Wind, 1971). Thus, instead of having resporglielicate their level of
consumption on a 1-7 type scale or using other @aglobal indicators such as ‘yes, |
intend to reduce my bottled water consumption’poesients were asked to estimate
the actuahumber of water bottlethat they intend on purchasing. The extra cogaitiv
activity required to recall past and predict futaomsumption is likely to avoid simple
yea/nay saying (Podsakoff et al., 2003) and themgipyove the validity of both the
past consumption and intention measure. A 4-wedkge&vas used - "In the next

four weeks, how many bottles of water do you intengdurchase?"

2.4 Materials

Respondents that were allocated togbeial-norm onlycondition were
primed with the following messag#&:ollowing a recent university-wide survey, your
university is pleased to report that over 65% afrent students are actively reducing
their consumption of bottled water. This excell@ntribution is part of the
university’s continued effort to make the univgrsitore sustainable through a
student- driven approach”.Respondents in thaformation-onlycondition received
a traditional (persuasive) information article. fieical language was avoided to
ensure that the message was well understood bnggpective audience. Given that
beliefs about health concerns, taste, quality, eairence and the environment appear

to be particularly salient, this formed the bagithe (informational) treatment that



was designed for the current experiment (appendihg.treatment targeted specific
beliefs by highlighting that bottled water is notyasafer or healthier than tap water,
that the production and consumption of bottled wistevasteful and harmful to the
environment and that various alternatives exishéoconsumption of bottled water. In
order to get a sense of how people responded tofttrenation provided, several
questions were asked in the survey, including; valspects about the information
presented did you find most and / or least conmge@nd why? To what extent do
you agree with the information provided? And hoformative did you find this

article?

3.0 Results

Among all respondents, total (mean) consumptiobottfied water amounted
to roughly 10 bottlesX =10.45, SD = 14.44) per month. As the standardadievi
indicates, monthly consumption rates varied widahong respondents (min = 1, max
= 100 bottles) with most values clustering on thedr end of the distribution tail
(right skew) - high variation in consumption of thedl water between individuals is

however not uncommon (e.g., see Saylor, Prokopyfanblerg, 20113}

3.1 Exploring outcome beliefs about buying lessl&dtvater

Prior to administering any treatment, participamése asked (voluntarily) to

fill out some questions related to their beliefsattreducing bottled water

* Nonetheless, main results were recalculated @mmle that excluded all past consumption values
that fell beyond 3 standard deviations of the m(@ain total) — exclusion did not significantly adte

results.



consumption. Bivariate correlations were calculdtedhose who responded (80% or
n=318). A glance at table 1 highlights that neatlattitudinal as well as perceived
control beliefs are significantly correlated to thed water consumption. In fact,
outcome beliefs abotnealth concerns, taste, quality, the environmigestyleand
available alternativesre all significantly correlated to bottled watensumption,
ranging from (r = 0.17, p < 0.01) to ( r = 0.405 9.001) where beliefs about the
environment show the lowest correlation. Surprikingeliefs about saving money
arenot significantly correlated with intentions to buyebottled water. In order to
further investigate differences in underlying bislibetween consumers who generally
purchase a relatively small amount of bottled watgsus those that purchase a lot, a
median split on past consumption (Md = 4.0) wagqoared in order to createlaw-

consumptior(N = 166) anchigh-consumption (N =152) group (table 1).



Extremely Unlikely (1) — Bivariate Outcome-
Extremely Likely (7) Correlations Beliefs
Bottled Water Low High
Consumption | Consumption | Consumption
(N=318) (N=166) (N=152)
"Reducing my bottled water consumption
will not affect my intake of high quality 0.32* 5.75* 4.97
water..." (0.11) (0.14)
"Replacing bottled water with tap water 0.26+ 6.16* 5.36
will not have any negative effects on my (0.10) (0.15)
health ..."
"There is no real difference in taste 0.34+* 4,73 3.73
between bottled water and tap (0.15) (0.17)
water...""
"Reducing my bottled water consumption 0.02 5.60 5.70
will save me money..." (0.13) (0.13)
"Reducing my bottled water consumption 0.1% 5.36 5.11
will benefit the environment....." (0.12) (0.13)
"Reducing my consumption of bottled
water would require a significant 0.46 2.20 3.43*
adjustment in my lifestyle..” 0.12) (0.15)
"There are currently no viable alternatives 207 3.08
i " 0.2 - Uo™
to bottled water available.. 0.12) 0.15)

Tablel1: Mean outcome-belief scores as a function obnsumption-group, p < 0.05,” p < 0.01,” p < 0.001.

Standard errors are provided in parenthesis.

Multivariate Analysis of Variance (MANOVA) was us$¢o test for

differences between the two groups. In order tdrobfor the family wise type 1

error rate, univariate results were tested usiogreservative significance level of p <

0.001. Using Wilks criteria, a significant multivate effect was found of

consumption-group on the belief-measures, F (7) 3110.06, p < 0.001, Wilk's =

0.75. Results indicate that respondents that psech relatively small amount of




bottled water per month (<=4.0) are more likelyp#&dieve that reducing their
consumption of bottled water witiot affect their intake of high quality water and that
it will not negatively affect their health. In addition, resgents in the low-
consumption group were also more likely to belithatno real difference in taste
exists between bottled and tap water. Respondetite ihigh-consumption group on
the other hand, were more likely to believe thdureng their bottled water
consumption would requiresignificantadjustment in their lifestyle and thaa real
viable alternatives to bottled water exist. Botbugrs deemed it equally likely that

reducing consumption would save money and helgtve@onment.

3.2 Social Norms, Persuasive Information anemtions to Buy Less Bottled

Water

To start with, several manipulation checks werdquared. With regard to the
‘persuasivenessf the information provided, about 80% of thepesdents that
received the article (h=21%pmewhat-to-completeigreed with the arguments
presented and about 70% reported to find the agaihewhat-to-very informativé
manipulation check for the social norm conditiokessrespondents to rate the extent
(1-7 scale) to which their friends and peers thirdt they should reduce their bottled
water consumption. Results indicate that resposdarthe social norm condition
perceived significantlynoresocial pressure than participants in the inforaratinly
condition & =3.45>x=2.82,1(209) = 2.33, p < 0.02, one-tailed). Aafin
manipulation check provided support for the hypsthighat norm-induced
information provision is more effective than prawigl only information, given that in
the combined condition (i.e., social norm activatioinformation) respondents

expressed significantly strongagreementvith thecontent of the articléhan



respondents in the information-only condition£ 5.0 >X = 4.65, t(209) = 1.79, p <
0.04, one-tailed).

Results (figure 2) indicate that the largest reiduncis indeed observed in the
treatment thatombinedhe activation of social norms with persuasive sagsg
(x =-2.90, SE = 0.35), followed by tlheformation-only messadex =-2.05, SE =
0.40) and theocial norm-onlycondition (x =-1.75, SE = 0.21). The modest
reduction observed in tlentrol group(x =-1.16, SE = 0.23) is likely attributable
to either random error, social desirability biagperhaps a combination of both. Since
the average level of consumption in the sampleneaparticularly high, a somewhat
more informative approach is to express the absd@iaean) differences as a
percentage of past consumption. For example, icdhgbined treatment, the absolute
difference M = -2.90) actually represents an intended reductidottled water
consumption of 27.40% orreet effecof (27.40% - 9.10%) = 18.30%, which is
almost twice as large as the net effect of thermédion-only condition (19.95% -
9.10%) = 10.85%.

To test whether the observed differences are titatly significant, an
analysis of covariance (ANCOVA) was conducted Withst consumption’ as the
covariaté. Results indicate a significant main effect foe theatment levels F(3, 396)
= 4.58, MSE= 14.65, p < 0.0Iyp? = 0.03. Post hoc comparisons (on the adjusted
marginal means) using the Tukey HSD test reveaklgdraficant difference (p < 0.01)
between theombined treatmer{tx =-2.90, SE = 0.48) and the control group £ -
1.16, SE = 0.23). None of the other group compassevealed a significant

difference at conventional levels. Since the hypsitiwas that on average, the

® Note that using difference scores as the dependeiatble is statistically equivalent to using the
posttest measure (Bonate, 2000) - the differenoeeds used here for more intuitive interpretatdn
results.



combined condition should elicit the greatest réidnan intentions to buy bottled
water, a planned comparison between the combieathtent and thaverageof all
other conditionsX =-1.67, SE = 0.21) was carried out, revealingyaicant

difference F(1, 396) = 10.93, p < 0.001.

SN + Information (n=118) -27.40%**

Information-Only (n=93) -19.95%

Social Norm-Only (n= 107) -16.05%

Control Group (n=83)

-3 -2 -1 0
Reduction in Nr. of Bottles (Intention - Past Consumption)

Figure 2: Mean reduction in bottled water consurption by treatment group, ‘p < 0.05,” p<0.01,” p<
0.001.

The ANCOVA also indicated a significant interactieifiect between the
treatment-levels and past consumption F(3, 393).87.MSE= 12.99, p < 0.01.
The presence of an interaction effect (i.e., hegfeneous regression slopes) implies
that the effect of the experimental treatment dention is non-linear (i.e., it is
dependent on level of past consumption). The ANB@gsumption of covariate and
treatment independence is not a statistical reoqugirg — it does however make the
interpretation somewhat less straightforward asritexaction term must be modelled
explicitly (Rutherford, 1992). Whilpick-a-point(low, moderate, and high) is a

popular approach, a mathematically more precisetar@yobe the interaction is the



Johnson-Neyman (J-N) procedure (Huitema, 1980; slape Matthes, 2009). The J-
N procedure is able to identify regions of sigrafice (or non-significance) for all
values of the covariate and thus able to deterfonehich values of past
consumption a significant treatment-group effedastsx Results of the J-N procedure
are presented in figure 3 and clearly indicate thpthere are significant differences
between theombined conditiomnd thecontrol groupover nearly the whole range of
the covariate and (b) that the effect of the tremthsteadily increases with increasing
values of past consumption. Given that the mediaal lof bottled water consumption
in the sample is (Md = 4.0) and the average redoaibtained in the combined
condition (M =-2.90), the non-linear effect of the treatmemplies that about half of
the sample reduced their consumption by much lessthe average and half of the
sample reduced their consumption by much more tt@iaverage (figure 3). It is also
evident that the treatment effect is not signifidamn the lowest level of past
consumption (1) — this is however not surprisingeg that there is a floor effect to

how much reduction can be achieved here.

T T T T T T T T T T T 1 LE\"El D‘F Past
10 15 20 25 30 35 40 45 50 55 60 Consumption

== L duction in Mr. of

Region of Water Bottles

Significance

e
-

Figure 2: Results of the Johnson-Neyman Procedur€onditional Effect of the Combined Treatment on

Intentions to Reduce Bottled Water Consumption.



4.0 Discussion

The primary aim of this paper has been to advarszial-psychological
understanding of how to reduce bottled water comdiam. This was done through a
combined effort of examining student’s outcome-fslabout purchasing less bottled

water and by empirically testing three potentiedtstgies for behavioural change.

4.1. Beliefs about buying less bottled water: Low vgHConsumption

Consistent with previous research, the currentysitudicates that concerns
abouthealth, tasteandwater qualityare particularly salient while impacts on the
environmenshow a lower correlation with bottled water constiolp The current
study adds thagterceived barriersuch as lifestyle changes and lack of available
alternatives are additional important correlatesaddition, when it comes to reducing
consumption, important differences arise in beldsveen high and low users.
Consumers who purchase a relativieiiyh amount of bottled water are more likely to
believe that there areo real alternatives to bottled water and that reayitiheir
consumption would require &gificant change in their lifestyle. Consumers who buy
a relativelylow amount of bottled water areorelikely to believe that the difference
in taste between bottled and tap watesnmelland that reducing their consumption
will notnegatively affect their health or intake of higlatjty water. In addition,
while the present research also finds that althdagih groups indicated that it is
likely that reducing consumption would benefit #revironment, the strength of these
beliefs didnot differ significantly between the groups, reinforgithe idea that
environmental impacts are a peripheral rather tegrtral concern when it comes to
decisions to buy bottled water.

Both Doria (2006) and Saylor, Propoky and Ambe@l@ seem to suggest



that price considerations may mediate the behavd®pending on the premium that
consumers are possibly willing to pay for the peree health benefits associated
with bottled water. Yet, the present study founccooelation between the intention
to reduce bottled water consumption and beliefaiabaving money. In fact, while
both groups deemed it likely that reducing themsaamption would save money,
those that consume less bottled water are not hketg to be characterized by this

belief.

4.2  Less bottled watenormative appeals, persuasive information or both?

A persuasive information message was designed i(@ppevith the aim of
targeting beliefs and intentions to reduce botilader consumption, in line with the
traditionalKnowledge-Attitude-BehavioyKAB) model. This approach was tested
directly against another behavioural change taktthas gained considerable
popularity in recent years; the activation and rpalation ofsocial normsas well as
a combination of the two approaches. In fact, is Wwgpothesized that the dual-effect
of social norm activation and information provismould reduce intentions to buy
bottled water by eliciting more central and systeoarocessing of the message
content and by enhancing the overall persuasivesfdbe message. Findings are
largely consistent with this hypothesis. Neithdormation nor descriptive and
prescriptive social norms by themselves were gefiicto elicit a significant change
in the intention to reduce bottled water consummptithese results are not entirely
surprising, as it is often noted that informatignitself is a necessary but clearly not
sufficient condition for behavioural change (Anahlane and Kelay, 2006).
Similarly, solely activating a social norm might less effective in the context of

bottled water consumption given that public knowge@bout the negative impacts is



relatively low.

Instead, it was theombinationof social norm activation and persuasive
information that elicited a significant reductianintentions to buy bottled water
(compared to the control group as well as the &eeod all competing conditions). In
fact, the net effect of activating social normsngjside persuasive information was
nearly double the effect of providing only infornwat - which is congruent with
recent research on energy conservation (e.g., DadrMetcalfe, 2012). The
manipulation check provided further support forsteesults. Primarily because if
activating a relevant social norm provided no exteadibility, participants in the
combined and information-only conditions would eegs a similar amount of
agreement with the information provided. Yet, thiss not the case: participants in
the combined treatment agreed more with the argtsyeasented than participants in
the information-only condition. A significant ingetion term illustrated that the
average effect size observed for the combinatiowition is non-linear across level
of past consumption. In other words, the obsereedction was much smaller (than
the mean) for lower levels of past consumption @odh bigger (than the mean) for
higher levels of past consumption. Intuitively tbisservation is non-controversial:
the more bottled water someone consumes, the hilgbgrotential for behavioural
change.

Overall, a viable explanation for these findingshiat norm-induced
informational messaging draws on two important atgpef human behaviour. Firstly,
presenting people with 'persuasive’ informatiog.(e¢hat bottled water is not any
safer or healthier than tap water) addresses greetsf behaviour (i.e., beliefs and
cognition), providing so-callegocial proof'that referent others have accepted this

new information and are changing their behaviouvel (i.e., providingsocial



validation) adds an important additional dimension. In faotial proof is a form of
persuasion in itself (Cialdini, 1993). These firghrsupport a more general trend that
instead of contrasting different behavioural chatagéics, appealing to multiple
aspects of human behaviour simultaneously is likelye a more successful approach
(e.g., Steg and Vlek, 2009; Helgeson, van der lnraled Chabay, 2012; De Groot,

Abrahamse and Jones, 2013).

4.3 Recommendations for Public Communication Campaigns

It is important for future public (awareness) caimgpa to address the core
beliefs that drive bottled water consumption. Thes® beliefs include: (erroneous)
concerns aboutealth risksorganolepticqtaste, odor and sight)ptentialbarriers
(e.q., perceived lack of alternatives) as welltesssing the negativenvironmental
impacts associated with the production and consiompf bottled water.
Communication efforts should targggecificbeliefs about water, where
misconceptionabout health, taste and quality concerns shoulat ke forefront of
the communication message, since other (e.g., moneatoncerns seem to be rather
peripheral, at best. The current study has offaredxample of how such information
can be framed in a persuasive manner.

In addition, it is important that more focus is bgg towards alleviating
perceived barriersFor example, merely informing consumers thatledtivater is
not any safer or healthier is of little use if m@sific guidelines are offered on how to
facilitate behavioural change (e.qg., by filterilag tvater). Results also indicate that in
order to elicit a significant change in behaviouwalcomes, it is important to combine
strategies that increase the overall persuasivaeriedbe message content.

Particularly, since neither social norms nor infation alone elicited a significant



change, combining information provision with 'ségeoof' that referent others are

changing their behaviour as well is likely to offee highest probability of success.

4.4 Limitations and Future Research

The current study is not without limitations. Hystbeliefs about bottled water
were measured only ex ante and as a result, n@eban outcome beliefs could be
assessed. In addition, the current study did nosider adding a post-treatment
measure of intention, which could have improveddy of the experimental results
by maximizing measurement correspondence betweepréitest and post-test items.
Secondly, the present study did not measure ab@kaviour. While the gap between
intention and behaviour is acknowledged, meta-mewvief experimental studies
generally report that changes in intention do edgebehavioural change (e.g., Webb
and Sheeran, 2006). Yet, some scholars have panutdtiat bottled water
consumption may have a habitual component (e.grieFe2001) which could
decrease the stability of the intention-behavi@latronship (Neil, Wood and Quinn,
2006). Nonetheless, in order to override existiabits it is still important to make
people cognisant of their behaviour and suggestredtive behavioural choices
(Gregory and Di Leo, 2003). Finally, meta-revievesd indicated that effect sizes
obtained from student experiments might differ friimose observed in the general
population (Peterson, 2006). In particular, stugdratve less crystallized attitudes, a
less formulated sense of self and might be moreegible to social influences
(Sears, 1986).

Future studies could constructively build on therent research by assessing
actual purchasing decisions and behaviour andhesesults of the current study on

non-student populations. To illustrate, a recezltfexperiment by De Groot,



Abrahamse and Jones (2013) showed thatdhgbinationof different normative
appeals significantly reduced the use of plastgsha supermarkets. The potential of
norm-induced information provision can be explared similar fashion. For
example, supermarket customers can be made avedri@ lme with sustainable
consumption guidelines, a significant number ofpgleys have decided to reduce
their consumption of bottled water (followed byanhation that bottled water is no
safer, cleaner or healthier than tap water andithabnsumption is harmful to the
environment). In sum, the current study providesfitst preliminary empirical
evidence of how to potentially change existingmtitens (and behaviours) toward
bottled water consumption. Richard Wilk (2006, p9Basks: If we cannot think our
way towards a solution to the puzzle of bottledewdb the tragedy of waste and
shortage that it demonstrates, then what hope caewer have for dealing with other
kinds of wasteful and unsustainable consumfi#@ion It has been the aim of this paper

to provide a first piece towards solving this pezz|
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Appendix: Experimental Treatments

(A) Information-Only Condition : “The Truth about Bott led Water"

1. Bottled Water is No Healthier Than Tap Water

While many scientific studies have illustrated thattled water is not necessarily any
safer or healthier than tap water, perhaps mostigoimg evidence comes from a
1999 study by th&lational Resources Defense CouribiRDC) where researchers
tested more than 1,000 samples of 103 brands tébtatater. The repodoncluded;
“There isno assurance that just because water comes out of a bottis,anycleaner
or safer than water from the tapln fact, about 40% of the bottled water brands
actually derive their water from the tap! Sometiriegher treated, sometimes not.
Moreover, other scientific studies have reliablgigated thatoxic chemicalssuch as
antimonycan leach from water bottles. In addition, becaastied water companies
are not under the same accountability standardsuascipal water systemshey may
provide a significantly lower quality of water thétmewater we typically receive from
the tap.

2. Bottled Water Doesn’t Always Taste Bedt.

Even though taste might be subjective, an intergsiudy conducted by CBS, found
that; “75% of tested New York City residents actuallygrefl tap water over bottled
water in ablind taste test

3. The Production and Consumption of Bottle®#Vater Has Proven To Be
Wasteful and Unsustainable.

Due to the use of tHeET chemical (Polyethylene terephthalate) most boti#sot

be recycled into new ones. Dr. Allen Hershkowitseaior scientist at the NRDC
comments; Oil for plastic, oil for shipping and in the endpst of the waste goes to
landfills, polluting our living environmehtTo illustrate how unsustainable and
wasteful bottled water production is, US figuredidate that in 2006, it took on
average, 3 liters of regular water to produceet lf bottled water! Not to mention
that over 2.5 million tons afarbon dioxidgCO2) was used in the production process
(PRI, 2007).

What YOU can do?Many people feel powerless in the face of increagiobal
problems. Yet, individual local actions such agpiding bottled water are needed to
help curbmounting pollutionstop thedepletionof natural resourcesand help
counterclimate changeWe can overcome these issues with your Hithg!

alternative is simplestop buying bottled waterand drink perfectly safe and healthy
water from the tap that is readily available! Siitisatisfied about the taste of your tap
water?Purchase a water filter or simply boil water at hem



(B) Social Norm-Only Condition

“Following a recent university-wide survey, youriversity is pleased to report that
over 65% of current students are actively redudhmgr consumption of bottled
water. This excellent contribution is part of thawersity’s continued effort to make
the university more sustainable through a studénten approach”.

(C) Combination Condition (Social Norm + Persuasive Iformation)

“Following a recent university-wide survey, youriversity is pleased to report that
over 65% of current students are actively redudhmgr consumption of bottled
water. This excellent contribution is part of thawersity’s continued effort to make
the university more sustainable through a studént«en approach”.

In addition, please consider the following informaion:

— The Truth abt Bottled Water —

1. Bottled Water is No Healthier Than Tap Water

While many scientific studies have illustrated thattled water is not necessarily any
safer or healthier than tap water, perhaps mostigoimg evidence comes from a
1999 study by th&lational Resources Defense CourfsiRDC) where researchers
tested more than 1,000 samples of 103 brands tédatater. The repodoncluded,;
“There isno assurance that just because water comes out of a bottis,anycleaner
or safer than water from the tapln fact, about 40% of the bottled water brands
actually derive their water from the tap! Sometirhether treated, sometimes not.
Moreover, other scientific studies have reliablgigated thatoxic chemicalssuch as
antimonycan leach from water bottles. In addition, becdagtded water companies
are not under the same accountability standardsuascipal water systemshey may
provide a significantly lower quality of water thémewater we typically receive from
the tap.

2. Bottled Water Doesn’t Always Taste Bett.
Even though taste might be subjective, an intergsiudy conducted by CBS, found

that; “75% of tested New York City residents actuallyeprefl tap water over bottled
water in ablind taste test

3. The Production and Consumption of Bottle®Vater Has Proven To Be
Wasteful and Unsustainable.



Due to the use of tHeET chemical (Polyethylene terephthalate) most botiéesot

be recycled into new ones. Dr. Allen Hershkowitagaior scientist at the NRDC
comments; Oil for plastic, oil for shipping and in the endpst of the waste goes to
landfills, polluting our living environmehtTo illustrate how unsustainable and
wasteful bottled water production is, US figurediaate that in 2006, it took on
average, 3 liters of regular water to produceet if bottled water! Not to mention
that over 2.5 million tons afarbon dioxidg/CO2) was used in the production process
(PRI, 2007).

What YOU can do?Many people feel powerless in the face of incregagiobal
problems. Yet, individual local actions such agiding bottled water are needed to
help curbmounting pollutionstop thedepletionof natural resourcesand help
counterclimate changeWe can overcome these issues with your HEhg!

alternative is simplestop buying bottled waterand drink perfectly safe and healthy
water from the tap that is readily available! Siitisatisfied about the taste of your tap
water?Purchase a water filter or simply boil water at hem



