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Title: It's what you do and theplace you do it: Perceived similarity in household water

saving behaviours

Abstract:

In the face of continued environmental degradagaticy makers need to accelerate
public uptake of pro-environmental behaviours. Rytny behaviours which catalyse the
adoption of other similar behaviours through thél®ger effect has been proposed as a
potential solution. This requires understandingohtbehaviours are seen as similar and what
criteria are used to identify behavioural simikariiVe used a sorting procedure with 32
householders in Melbourne, Australia, to invesegae perceived similarity of household
water conservation behaviours and identify the dgohg constructs used to distinguish
between similar and dissimilar behaviours. Locat@s the primary attribute used to define
behavioural similarity, specifically whether behawis took place indoors or outdoors.
Participants also distinguished between curtailmeffitiency and maintenance-type
behaviours. Our findings provide empirical supgortexisting theoretical behaviour
taxonomies. The results could inform design of feitwater-saving campaigns to promote
catalytic behaviours, which leverage off similatisting behaviours for effective behaviour

change results.

Keywords: Behaviour similarity; householder perceptions; mpldt sort procedure;

categorisation; spillover.

1.0 Introduction

The adverse impact of human behaviour on globaystems has been well-
documented (Vlek & Steg 2007; Gardner & Stern, 20@8&h human resource consumption
causing direct and indirect negative effects (Geudd13). Increasing participation in more

sustainable choices has become an important ar@alioy makers, community leaders,



governments and non-governmental organisationsn(S2811). Due to this, policy makers
have turned to psychology to understand how weacagrlerate uptake of multiple
sustainable, pro-environmental, policies and asti@skamp, 2000; Kazdin, 2009; Gifford,
2014). One idea that encapsulates the focus @atimgechange through participation in
multiple sustainable behaviours is the ‘spillovegpproach to behaviour change (Department
of Environment, Food & Rural Affairs, 2008; Thggamst: Crompton, 2009). The concept of
spillover suggests that practicing one environnidrghaviour may speed-up, or catalyse, the
adoption of additional environmental behavioursg@érsen, 1999; Thggersen & Olander,
2003). The existence of spillover and its undedytineoretical processes are yet to be fully
investigated (Truelove, Carrico, Weber, Raimi & danburgh, 2014). However, preliminary
findings indicate that catalytic behaviour changeyrbe more likely when target and trigger
behaviours are perceived as similar in some waygXample within a specific pro-
environmental theme (Thagersen, 2004; Thggerseta&der, 2003), or requiring similar

resources for adoption (Margetts & Kashima, 2017).

Two related mechanisms have been proposed to axtiai spillover phenomenon;
cognitive dissonance and self-perception theorygniiive dissonance describes the
unpleasant, motivational arousal behind the needdosistency in personal beliefs, attitudes
and/or behaviours (Festinger, 1957). People gdpgradfer consistency within (or between)
their cognitions and their actual behaviour to mgistency in their thoughts and behaviours
(Cooper, 2007). Self-perception theory, propose@raslternative to cognitive dissonance
theory, suggests an individual learns about thetitudes and values from observations of
their own behaviour (Bem, 1967). Both mechanisnesdamonstrated through the ‘foot-in-
the-door’ (FITD) effect; householders asked to sagpetition or display a small notice were
more than twice as likely (48%) to cooperate wiguhsequent request to display a large sign

in their garden compared with the control group %)7(Freedman & Fraser, 1966).



Compliance levels were highest (76%, p<.01) whenttvo requests were similar (to display
small and large signs promoting safe driving). Miew of 28 FITD studies found the effect
was only present when the behaviours requestedrtitipants were prosocial, and therefore

similar in theme (Dillard, Hunter & Burgoon, 1984).

These findings suggest that the promotion of behasi similar to an individual’s
existing practices could motivate behaviour chaegber as an avoidance of cognitive
dissonance (Thggersen, 2004; Thggersen & Cromp@f}®, Swim & Bloodhart, 2013) or by
leveraging an individual’s self-perception as soneewho already does ‘this kind of thing’
(Thggersen & Olander, 2003; Thggersen & Crompt@d92 Both approaches support the
potential utility of perceived behavioural similgrin triggering catalytic behaviour change

(Thagersen, 2004; Thggersen & Noblet, 2012).

However, there has been little investigation ofedvetural compliance and similarity;
one review of FITD found only two studies investigg this connection (Burger, 1999). The
reviewer suggested the limited numbers could be wuehe subjectivity of assessing
similarity and a lack of understanding about whetbe how, behaviours are similar to each
other (Burger, 1999). There seems to be a pautikpawledge on judgement of similarity,
and the criteria used to assess similarity, deggifgotential importance for spillover (Austin,

Cox, Barnett & Thomas, 2011; Burger, 1999; Thgge&«&rompton, 2009).

1.1 Behaviour categorisation

The objective similarity of behaviours can be assdsthrough analysis of the
presence or absence of specific characteristiogluging a taxonomic framework (Thggersen
& Olander, 2003). Proposed methods for categorigirmgenvironmental behaviours (PEB)
for example utilise behaviour location, actionsfpened or resources required, to define

similarity (Thggersen & Crompton 2009). Stern'seash identifies four types of PEBs:



environmental activism, non-activist public sphepeivate sphere environmentalism and
other pro-environmental behaviours, underpinneddmtextual factors, attitudes, capabilities
and habits (Stern, 2000). Tharivate sphere environmentalistbehaviours are further
delineated into purchase-related (‘efficiency’) aelours, frequency of use-related
(‘curtailment’) behaviours, waste disposal, ance&r consumerism’ (Stern, 2000; Stern &
Gardner 1981). This division is supported by a wtodUK householder participation in 40
PEBs, where adoption fell into three categoriescipase decisions, such as buying organic
food; frequent, habitual, behaviours, such as hgrrights off, and behaviours relating to

waste separation and treatment (Barr, Gilg & F2af)5).

Further research on resource consumption PEBs d&phnenergy-saving behaviours)
has supported a distinction between efficiency andailment practices (e.g. Gardner &
Stern, 2008; Oikonomou, Becchis, Steg, & RussgI2@09). One review confirms the use of
‘curtailment’ or 'efficiency’ to define energy carsation behaviours, with a third category
defined for regular management or ‘maintenance’abmurs (Karlin, Davis, Sanguinetti,
Gamble, Kirkby & Stokols, 2014). These three catmgowere identified through a two
factor approach, using frequency of participationd &inancial cost of adoption to classify
behaviours. Each energy behaviour categorised \adrémuency / high-cost (efficiency),
high-frequency / low-cost (curtailment) or low-fregncy, low-cost (maintenance) (Karlin et
al., 2014). This approach incorporates habituabhbigurs, normally defined as automatically
performed, repeated behaviours cued within stabldgexts (Verplanken & Aarts, 1999),

within the ‘curtailment’ (high-frequency / low-cQstategory (Karlin et al., 2014).

Additional dimensions have been proposed for olbjectategorisation of energy-
saving behaviours (Boudet, Flora & Armel, 2016). Analysis of 261 energy-saving
behaviours on nine attributes, including impacstcérequency, skill required and location
(Boudet, Flora & Armel, 2016) produced four behaval categories, including ‘family style'
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(frequent, low-cost, low-skill behaviours) and [cah expert' (infrequent, financially costly,
high-skill behaviours) (Boudet et al., 2016). Inntrast, an international study of self-
reported participation in ten energy-saving behando (n>10,000) produced a one-
dimensional class through Rasch modelling (Urbass&sny, 2016). The authors propose
that behaviour adoption is a function of the mdio/a and effort involved; thus the
efficiency-curtailment dichotomy is an artefact tbk difficulty of behaviour participation

(Urban & Sasny, 2016).

1.2 The role of participation effort

Thggersen has also highlighted the role of effequired to engage in pro-
environmental behaviours as a potentially importhmtension of similarity (Th@gersen,
2004). Effort is related to the perceived (Kollmd@sggyeman, 2002) or actual barriers
(Santos, 2008; Vining & Ebreo, 1992) of behavioyatticipation, including the financial,
(Clarke & Brown, 2006), physical, cognitive or teongl effort involved in participation
(Bandura, 1997; Smith, Curtis & Van Dijk, 2010).IBeiours that require more effort are
less likely to be adopted (Graymore, Wallis & O T&@d010; Dolnicar & Hurlimann, 2010;
Urban & Sasny, 2016). It is not known whether, or how, ppticas of effort influence

perceptions of behavioural similarity.

1.3 Current study: Investigating perceptions ofdehold water-saving behaviours
Investigation of behaviour categorisation througbearcher-derived attributes,
patterns of participation or effort of adoptionppides us with objective measures of
similarity of potential use in selecting ‘catalytiehaviours. However, as Thggersen states
“Obviously, what matters is how the actors themseivat some outside observer, perceive
the two behaviours(2004, p94). It is currently unknown which of ttlearacteristics used to
objectively categorise behaviours are significantdnsumer perceptions of similarity
(Thagersen, 2004). Improving knowledge on perceptaf similarity through understanding
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individuals’ subjective categorisation of behavi®uaould assist in application of the spillover

model for catalytic behaviour adoption (Truelovelket 2014).

We therefore aim to investigate perceived simyaoit pro-environmental behaviours
by target audiences, using the context of wateseosmtion behaviours. The supply and use
of water is one of the key environmental challenfigesg the planet (Levy & Sidell, 2011).
Like many countries, Australia has a complex relahip with water and water supply
(World Watch Institute, 2016), experiencing cyabésirought and flood. Climate change is
predicted to further impact rainfall quantity amdduency (CSIRO & BoM, 2016), making it
difficult for water managers to meet the demands gfowing urban population (Gregory &
Hall, 2011). Increased understanding of water galbighaviours could inform future water
saving campaigns in Australia and internationabgelerate the adoption of water
conservation activities and facilitate effectivgbgation of demand management programs

(Fielding, Russell, Spinks & Mankad, 2012).

Households are the largest urban water consunfustralia (Gregory & Hall, 2011)
and household adoption of water conservation mrasthas produced dramatic reductions of
water consumption (Walton & Hume, 2011). The footithis study is therefore to
investigate which dimensions or attributes of watering behaviours are key to perceived
similarity by urban householders. As we used aitpiade inductive process we do not make
any firm hypotheses. However, past research sugtjest attributes such as behaviour type
(curtailment, efficiency, maintenance) and paratipn effort may influence assessment of
similarity. By investigating householder percepsiatirectly we aim to illuminate behaviour
categorisation by the target audience. This stbdgefore addresses two main research

guestions:



RQ 1: Which of the water saving behaviours undeestigation are perceived as similar by

householders?

RQ 2: Why are they seen as similar; specificalllgatcriteria do householders use to

determine perceptions of similarity?

2.0 Method

To investigate our research questions we used Mell8ort Procedure (MSP). This
allows participants to organise objects and exglagir categorisation. MSP has been used to
explore perceptions of images of wetlands (Dolki20d,3; Dobbie & Green, 2013),
architectural styles (Groat, 1982), landscapest{ScQanter, 1997) and consumer
preferences or perceptions of similarity of fooddurcts (e.g. Chollet, Leliévre, Abdi, &
Valentin, 2011). Subjects formulate their own raéile for creating and allocating objects to
groups (Brewer & Lui, 1996; Barnett, 2004). Mulegbort Procedure outcomes enable
gualitative and quantitative investigation of olbjeategorisation, participant-defined

constructs and perceived differences (or simiks)tbetween objects (Dobbie, 2009).

2.1 Participants

Study participants, recruited through universitywaks, were provided with an
explanatory statement describing the researchvastigating water use behaviours.
Recruitment continued until saturation was reacAdd32 participants were resident in
urban Australia, but varied in terms of age, caltuand educational background, ensuring
response diversity (Austin et al., 2011). Studytipgrants were 59% female, 21% were aged
18-25, 56% aged 26-45 and 22% aged 46 — 65. M0%t)Yhad been living in Australia for
over 3 years, with 41% living in Australia for ov&s years. Only 34% had Australian
parents, 9% had one Australian parent, 54% negaemnt was Australian. Participants were

well-educated; 80% had a bachelor or postgradusdece; 47% were home owners and 53%



were renters. Over 80% had previously experiencaemvestrictions of some kind and 96%

reported this had impacted their water consumption.

2.2 Procedure

Individual participants were presented with 44 wasing behaviours on cards; the
behaviours came from a review of grey literaturdnonsehold water conservation
(Kneebone, Smith & Fielding, 2017). Once the stpdycedure was explained, participants
conducted a ‘free’ sort, using their own critepgptace similar behaviours together, forming
multiple groups (Dobbie, 2013; Barnett, 2004). Otieesort was completed, participants
described and explained their groupings. Each @esgas audio recorded and transcribed to
capture participant category descriptions. The ielias placed into each group were listed
and entered into a 44x44 co-occurrence matrixidaahts completed a sociodemographic

survey after completion of the sorting task.

3.0 Results
First we will discuss the analytical process agpt®the data (section 3.1 and 3.2), then we

will interpret the results of the analyses as ale/lisection 3.3 and 3.4).

3.1 Overview of analytical approach

The 32 participants produced 201 groups througtvi8®, each group consisting of
behaviours perceived as similar in some way. Wd asaulti-step approach to examine how
often each of the behaviours were grouped togethe@ithe constructs participants used to
determine similarity. First, multidimensional scgianalysis (MDS) was used to represent
the perceived similarity of behaviours spatiallgc8nd, hierarchical clustering identified
interpretable clusters of behaviours. Combiningéhtsvo methods illustrates data structure
by clustering frequently co-occurring behaviourgetiher, allowing patterns in the data to be

highlighted (Bartholomew, Steele, Galbraith & Malst 2008; Villagra-Islas & Dobbie,



2014). Third, content analysis of the descriptipadicipants used to label each group
produced 26 constructs. The frequency of constrsetper behaviour was analysed with
categorical principal components analysis (CATPGAMQwing clusters of similar

behaviours to be categorised by their distinguigloonstructs (Dobbie & Green, 2013).

3.2 Analytical process

To investigatevhichwater saving behaviours were perceived as sintiiarco-
occurrence of behaviours in groups produced byvihiiple Sort Procedure was recorded in
a 44 x 44 co-occurrence matrix. Classical multidisienal scaling analysis (MDS) was used
to analyse the co-occurrence matrix and identifyilar behaviours through spatial
representation (Lattin, Green & Carroll, 2003) with Euclidean model (Norusis, 2008).
MDS allows items (behaviours in this case) to b@peal onto a visual representation
according to frequency of co-occurrence, or peegksimilarity, with all other items under
consideration; two items positioned closely arsansesesimilar, two items that are far apart
are dissimilar (Norusis, 2008). As the data aremetric, the locations do not represent
actual distances, that is, if one pair of itemstasiee as close to each other as another pair,

they are not twice as similar, just more similaaf§dn, 2012).

The MDS analysis was carried out using the PROXSOption in SPSS (version 20)
(Garson, 2012). Multiple dimension options (1-5yeverialled to assess the most
interpretable solution, where stress-values aremmsed (Borg & Groenen, 2005). Stress
values vary between 0 and 1 to provide a goodnkBsrmeasure describing how well the
model created fits the data; the larger the nurtiieworse the fit (Kruskal, 1964; Norusis,
2008). Analysis of the Multiple Sort Procedure daiggested a 2-dimensional solution was
optimal, with an ‘excellent’ S-stress value of O(B2uskal, 1964). The solution is illustrated
with a biplot (see Figure 1); each behaviour is psabin terms of perceived similarity to all

the other 43 water saving behaviours under coresicer.
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Figure 1: Multidimensional scaling analysis (MDSplot maps each behaviour in terms of perceivedlaiity

to all other behaviours. It is superimposed with tesults of a hierarchical cluster analysis toidef

behavioural clusters. See Table 1 for full beharvisames and key.

An agglomerative, hierarchical cluster analysigh&f co-occurrence matrix was used
to define which behaviours were most frequentlyugex together by study participants
(Green, 2005; Villagra-Islas & Dobbie, 2014). Wargblution provided the clearest outcome
in terms of interpretability, with the shortest caes (Gordon, 1999) (see supplementary
materials for the cluster analysis results illugitiain a dendrogram). This formed three main
clusters (1, 2, and 3) and eight sub-clusters Ihalc, 2a, 2b, 3a, 3b, and 3c). Table 1 lists
the behaviours included within each cluster. Thestelrs were superimposed on the MDS

result biplot to allow interpretation (Figure 1).
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Cluster Behaviour . Most frequently
Behaviour Code .
Code Number (Figure 1) Full behaviour name used constructs
(Figure 1)  (Figure 2) g (Table 2)
1 CURTAILMENT
la 7 DairyFree Go dairy-free one day a week
28 MeatFree Go meat-free one day a week
42 ScrpePlte Scrape plates clean of food
43 WshVegBwI DWfsht\:ceg(ejtgbltEs |fn_ ;;1 bowl of \_Nf;:‘ier Curtailment
11 DefrstFridg eiros: food in the ge. overnight, Inside
rather than under a running tap Kitchen
26 FillDishwash | Fill the dishwasher for every wash
36 FillwashMach | Only wash full loads of clothes
34 NoGbageDis Dp not use gn in-sink garbage
disposal unit
1b 2 TapOffTeeth Turn off tap when brushing teeth .
_ Curtailment
18 TapOffShv Turn off tap when shaving Inside
37 ShtrShwr Take a shorter shower Bathroom
14 ReduFlIsh Reduce frequency of toilet flushing
1c 9 ReadBil Read the water bill to monitor water
use
24 RaiseThemst R_mse th.e_ thermostat on evaporative
air conditioners to 2€
Use a broom, not a hose, to clean
6 BroomNtHose outside spaces Curtailment
38 WshCarlLes Wash the car(s) less often Inside
23 ColShoWat Collect shower warm-up water in a Outside
bucket
20 Compost Compost kitchen scraps and add to
garden
97 CovPool Kee.p swimming pools covered when
not in use
2 OUTSIDE
2a 13 DrouPlants Plant native or drought-tolerant fgdan
29 GrpPlants Group plants with similar water
needs together
Use a 5 — 10cm layer of mulch on Outside
40 MulchGard garden beds and potted plants Garden
a4 DrouLawn Replace thllrsty speqefs of turf with Efficiency
drought-resistant varieties
35 TimelrrNSprin Use tlmer—contro!Ied drip irrigation,
rather than a sprinkler system
b 10 WatGarEarLat Wate.r the garde_n in the early
morning or evening
12 AdjWatSche Adjust watering _s_chedules according Outside
to weather conditions
: . Garden
15 CanNHose Water the garden with a watering Curtail ¢
can, not a hose urtatimen
3 LawnBrow Allow lawn to go brown
5 ReduLawn Reduce the area of lawn
3 EFFICIENCY
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3a 32 FixTap Fix leaking taps (house-wide)

41 I_:le_’lpes F.IX Ieak_lng pl_pes (_house-W|de) Maintenance
8 FixCistern Fix leaking toilet cistern -
Fix leaking hoses or irrigation Efficiency
4 FixHose g moat
systems
3b 1 InSEfWashMac Buy a water efficient (4-st.ar or .
above) front-loader washing machine
. Buy a water efficient (4-star or
19 InSEffDishwash above) dishwasher Efficiency
16 LowFlowSH Install a low-flow showerhead Financial cost
29 InsDualFlsh Rgplace a single flush toilet cistern Inside
with a dual flush system
30 CistWeight Use a mstem weight if don’'t have a
dual flush toilet
3c 17 InsPoolCover | Install a pool cover
25 InseffPoolFilt | Install a water efficient pooltér
31 WatTankirri _In_staltl_ a raln}[/vater tank to supply
::Is%zlll(;nw\/:eerreﬁicient targeted Efficiency
39 InsEfflrriSys . T g Financial cost
irrigation system .
Install a grey water system to reuse Outside
33 InsGreyWatSys grey . Y
laundry water in the garden
21 WatTankins Install a rainwater tank to supply

water for use in toilet and laundry

Table 1: Summary of cluster analysis results désagi which household water saving behaviours
were grouped together through MSP. Data from tleertaitic content analysis highlight the constructs

most frequently used by participants to describg bdhaviours were seen as similar.

The descriptions given by study participants duthegsort procedure were used to
explorewhy particular behaviours were placed together. Thiencantent analysis was used
to identify the constructs underlying perceivediknty and allowed us to label the
groupings produced through the cluster analysisugéel a combination af priori
constructs from behaviour categorisation litera{@ection 1.1 and 1.2) and inductively
defined constructs (Drisko & Maschi, 2015). Twoaashers coded the data, coding
independently (inter-coder reliability = 66%), joynreviewing codes and completing a third
round of coding (inter-coder reliability = 95%) (Bnan, 2015; Stolarova, Wolf, Rinker &

Brielmann, 2014).

Study participants used 432 terms in total to defireir behaviour groups, with an

average 2.15 constructs per group. The contenysinakfined this list into 31 descriptive
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constructs, arranged into five themes. The frequewth which each construct was used was
recorded in a contingency table (Table Rpcatiori themed constructs made up 28.17% of
participant responses, followed Behaviour type(24.43%), Ease of participation

(24.14%), Behavioural godl(17.79%), andPersonal practices and preferentés.47%).

We selected constructs by their frequency of udaltel the behaviour clusters in Figure 1.
The primary (most frequently used) descriptorsvedld differentiation between the three

main behaviour clusters (1, 2, and 3 in Figurébli},secondary and tertiary descriptors had to
be incorporated to distinguish between the eightdusters (1a, 1b, 1c, 2a, 2b, 3a, 3b, and

3c) (see Figure 1 for the clusters and Table tHerassociated constructs for each cluster).

Variance
Sample terms used b Frequenc explained
Theme Construct P .. y d y P
participants of use (%) though
CATPCA
Location Outside Outside, outdoors, yard 9.02% 204
Garden Garden, lawn, yard 7.33% 0.41
Inside Inside, indoors, in the house 6.22% 0.92
Bathroom Bathroom, shower, toilet, bath 2.05% 30.3
Kitchen Kitchen 2.00% 0.72
Pool Pool, swimming pool 1.19% 0.24
Laundry* Laundry 0.36% 0.10
TOTAL 28.17%
Behaviour Type Curtailment Habit, daily, routimdore 10.05% 1.18
Efficiency !nstall, purchase, buy, technology, 9.83% 0.72
innovation
Maintenance Monitor, maintain, fix 4.55% 0.45
TOTAL 24.43%
Easg .Of . Financial cost Financial cost, expensive, money 1%.4 0.74
participation
Self-efficacy Q(l:le to do by myself, anyone can 5.02% 0.74
Cognitive effort  Thinking, planning, plan, orgaei 4.66% 0.53
Low cost Low cost, no cost, easy, simple 3.39% 590.
Resqurce Requires resources, needs 2 66% 0.37
required resources, takes effort
Extgrnal Outside help needed, expertise, use 1.50% 0.40
assistance a professional
Time cost Time cost, takes time 0.75% 0.02
Physical effort Physical effort, !abour, physically 0.75% 0.30
change something
TOTAL 24.14%
Behavioural goal ~ Save water Saves water, reducts wse 11.63% 0.97



Food

. Food, making food 2.11% 0.90

preparation

Cleaning Clean, rubbish, waste disposal 1.22% 70.3
Don’t waste water, stop wasting

Wasting water = water (unnecessarily), prevent 1.05% 0.27
water waste

Save energy* Saves energy, reduces energy used 78%0. 0.00

Save money Saves money 0.75% 0.29

Protect water  n vt pollute 0.14% 0.04

quality*

Reuse water* Grey water, recycle water 0.11% 0.00
TOTAL 17.79%

Personal practices Doesn't apply Doesn't apply, not relevant 1.44% 40.2

& preferences

Don't know how it relates to water
Don't know . 1.39% 0.64
saving, not sure

Curre_ntly | do this, something | do 1.36% 0.36
practice
Do not practice . Don't do 0.86% 0.19
Don't agree Sholuld not bg done, not effective, 0.42% 0.52
don't agree with
TOTAL 5.47%

Table 2: Contingency table of proportional frequgmé constructs used by participants when desagibin
groups of similar behaviour€onstructs marked with * had a marginal impact @miance within the data so

were removed from the CATPCA analysis

Finally, results from the two datasets; the muttiensional scaling analysis / cluster
analysis describingshichbehaviours group together and the thematic comatestty/sis
exploringwhythey are seen as similar, were combined usingyoatal principal
components analysis (CATPCA), with optimal scalamgl variable principal normalisation
(Dobbie & Green, 2013). As with standard principainponents analysis, CATPCA allows
data dimensions to be reduced into ‘principal congmts’ which account for the maximum
variance in the data (Jolliffe, 2002). The categarmethod allows application to categorical
data that do not have a linear relationship (LoptiMeulman, Groenen, & Van der Kooij,
2007). This facilitates analysis, for example tentify underlying components within the
data (Starkweather & Herrington, 2016); in thisegzdke main constructs used to describe

groups of similar behaviours.
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When running CATPCA (SPSS 22Reuse Watér‘Save Energy‘ Laundry, ‘ Time
cost and ‘Protect Water Qualityhad very little variance (< or = 0.1) or no varie. As they
could not be used to distinguish between groupg wWere removed from the analysis (see
Table 2). After trialling the analysis with 1-5 damsions on the remaining 26 constructs, a
two-dimensional solution was selected as the mestmmgful with high internal consistency
(Cronbach’s alpha = 0.985, accounting for 72.62%eaofance) (Starkweather & Herrington,
2016; Dobbie, 2013). Each construct is illustraaedh vector within a biplot (Figure 2);
vector length indicates the relative frequencyaistruct use (the higher the frequency, the
longer the vector) and vector direction is deteediby the location of the behaviours the
construct was used to describe. SPSS allows incatipo of the behaviour location
coordinates from the multidimensional scaling asialyas a fixed configuration (Dobbie,
2013, Villagra-Islas & Dobbie, 2014). The biplotkigure 2 therefore combines data
illustratingwhich behaviours are seen as similar arid/they are seen as similar, as
determined by the descriptive constructs. Secti@rb8low summarises the dimensions

identified in Figure 2.
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Figure 2: CATPCA biplot of constructs used by maptants to define behavioural similarity, superirspd on
the behaviour co-occurrence clusters produced fkdaltidimensional Scaling Analysis. The most impotta
distinguishing constructs regarding behaviour typel location are highlighted in boxes. See Tabfier the

key to sub-cluster and behaviour code numbers.

3.3 Which behaviours are seen as similar?

To investigate Research Question 1hivh household water saving behaviours are
seen as similaratudy participants were asked to group behavitheyg saw to be similar.
The results are illustrated visually in Figure heTnore frequently behaviours were grouped
together during the sort procedure, the closer #neypositioned in the biplot and thus the

more perceptually similar they are. Co-occurringdaours are listed fully in Table 2.
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Behaviours in Cluster 1 are mostly indoor curtaitrgype (or habitual) behaviours.
The diet-related behaviours, going meat-free oryefage one day per week, were always
grouped together, so had perfect co-occurrencesr@ttchen or food-related behaviours
were also grouped together (Cluster 1a), with efficappliance use. Bathroom-related
behaviours ‘turn off taps’, ‘reduce flushes’ anaking shorter showers’ grouped with nearly
100% co-occurrence in Cluster 1b. Cluster 1c difees it spreads out and conflates some
indoor behaviours, including adjusting air condigo thermostats, or reading the bill, with
outdoor behaviours such as washing the car less@ngosting scraps. This may reflect

different constructs being used to define Clustecdmpared with other groups.

Cluster 2 comprises outdoor garden and plant-rlagdaviours. Efficiency-type
behaviours in Cluster 2a are concerned with pladtlawn choices, installation of mulch and
efficient irrigation systems. Cluster 2b includestailment behaviours regarding outdoor

water use practices and reducing garden waterresgants.

Cluster 3 contains efficiency and maintenance bielias; Cluster 3a includes the
repair of leaks around the home. The asymmetrieagmce of the group is due to one
behaviour (‘fix hoses’) being sorted as an outdwairaviour, away from the indoor fixing of
pipes, taps and cisterns. Cluster 3b contains inefficiency behaviours, with dishwasher,
washing machine and low flow showerhead instalhatioistering closely together, while
cistern weight installation is further away. FiyalCluster 3c contains outdoor efficiency

behaviours relating to water tanks, irrigation eyss and pool filters.

3.4 Why are behaviours seen as similar?
Participant descriptions of the behaviour grougsted through the sort procedure
underwent content analysis to provide insight fes&arch Question 2; ‘it criteria do

householders use to determine perceptions of gitgiPa The most frequently applied
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constructs study participants used to differentis®veen groupings relate to the physical
location of the behaviour, type of behaviour aneléffort required for behaviour
participation.
3.4.1 Behaviour location

Behaviour location accounted for over 28% of cards (see Table 2), suggesting
location is an important dimension for perceivadikrity in water saving behaviours. The
division between indoor- and outdoor-located betiand was most clear, with ‘Outside’ or
‘Garden’ making up 16% and ‘Inside’, ‘Bathroom’,it€hen’, ‘Laundry’, making up over 10%
of descriptors. The indoor-outdoor division carsken in Figure 1. Behaviours in Clusters 1a,
1b and 1c (see Table 1 for the key) were all deedras indoor locations. Behaviours within
Clusters l1a (kitchen) and 1b (bathroom) fall clp$etether, indicating strong perceptions of
similarity. In contrast, behaviours in Cluster e widely spaced, suggesting they are seen as
less similar than behaviours in the kitchen andifo@m clusters. Some Cluster 1c
behaviours are described as indoor and otherstde@u this suggests that location is of
secondary importance to behaviour type when cornegleehaviours in Cluster 1c (see

3.2.2).

‘Outdoor behaviours are grouped closely within Clustead Cluster 2b (Figure 1).
The outdoor installation behaviours in Cluster Bcan exception, they also have behaviour
type as the main descriptoMaintenancéor ‘Efficiency). The division between indoor and
outdoor is confirmed within Figure 2, with the ctmsts Garderi and ‘Outside forming a
distinct group linking to Clusters 2a and 2b. Thastruct Pool, is unexpectedly located
opposite the other outdoor-related constructs. frtag be because of the types of behaviours

(efficiency and maintenance) that relate to swingypnol management.
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3.4.2 Behaviour type

The second most frequently applied construct tomdedimilarity within clusters
relates to behaviour type (24.43%) (Table 2). Thidemonstrated in Figure 1 and Figure 2;
Clusters 1a, 1b and 1c were described as curtdijr@éuster 3 related to a combination of
efficiency and maintenance behaviours and Clustea primarily related to outdoor
location but divided into Clusters 2&(irtailment) and 2b (Efficiency). The significance
of behaviour type suggests it may form a seconentimension for householder

perceptions of similarity of water saving behav&ur

3.4.3 Participation effort

The third most commonly used construct to defimalarity within clusters involved
the ease of participation, including the effortalwed in participation (24.14%) (Table 2).
Although terms relating to ease of participationndd seem to be important enough to
distinguish between clusters in Figure 1, the locabf ease constructs in Figure 2 is
interesting. For example, Cluster Curtailment, is also described akéw cost, requiring
‘Cognitive effort and relating to Self-efficacy This implies behaviours are seen as easy to
do, but require thought or planning. In contrastdviours within theMaintenancéCluster
(3a) were also described withxternal assistancend the Efficiency clusters (3b and 3c)

were described withFinancial cost, thus illustrating potential barriers to partiatpon.

3.4.4 Behavioural goal

Behaviour outcomes, or goals, were used to defimaasity within some clusters
(17.79%) (Table 3). Every behaviour in the studywascribed with the constru&dve
water (11.63%) by study participants in the sort praoed This is unsurprising as all
behaviours under consideration were selected ar \wanhservation behaviours (see
Kneebone et al., 2017 for details). Behavioural goastructs, such a€leaning, ‘ Food
preparationi and ‘Save monéwll related to curtailment behaviours, whereevent water
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wastagéwas used when describing maintenance behavigeesKigure 2). Previous
research has suggested that, depending on hovdiardumal perceives goal pursuit,
promoting behaviours with a common goal could leaspillover (Fishbach, Dhar & Zhang,

2006).

3.4.5 Personal practices and beliefs

The least frequently used constructs related ttqyaant personal beliefs and
practices. Interestingly, the results suggBshaviours | doand ‘Behaviours | don’t doare
perceived differently. This supports findings franprevious sort procedure study
investigating perceived similarity of pro-environm& behaviours (Austin et al., 2011).
Behaviours that were not seen as personally retéggrarticipants were placed together
(notably pool-related behaviours in Cluster 3c (ifggl)). The respons®on’t know was
used in regard to the diet-related behaviou®s, meat/dairy-free one day a wéehkis

suggests an information-based intervention could pemote these behaviours.

4.0 Discussion

The findings of this study suggest that the two nmagortant dimensions of
behavioural similarity for water saving behavioare ‘Location’ (indoor versus outdoor
behaviours), and ‘Behaviour type’ (curtailmentj@éncy or maintenance practices). ‘Ease
of participation’, ‘Behavioural goals’ and ‘Persdbaliefs’ were also used to determine
similarity, but were not as frequently applied, gesting that they are of lesser importance.
These findings complement previous research orggrsaving behaviours (e.g. Karlin et al.,
2014).

Studies on energy saving behaviours have showrdtation is an important theme
impacting how people categorise actions relateshygy saving (Boudet et al, 2016; Gabe-
Thomas, Walker, Verplanken, & Shaddick, 2016). water related behaviours, the
significance of location could relate to the diffiet services provided by household water
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consumption inside and outside the home. Spedificahter inside the home is used to fulfil
the basic functions otleanliness, comfort and conveniehaecluding food preparation,
cleaning clothes and personal hygiene (Shove, 2@4kide, water is used for irrigation,
maintenance or car washing within the yard, gardemeway or balconies (Syme, Shao, Po
& Campbell, 2004). Outdoor water use is affectedégsonality and geography (Syme et al.,
2004; Troy, Holloway, & Randolph, 2005; Gifford, 28) and has previously been targeted in
Australia through water restrictions and social keting campaigns (Syme et al., 2004). Our
findings suggest that outdoor water saving behasiate not seen as similar to indoor
behaviours; campaigns focussing on outdoor watesexvation may therefore preclude
spillover to indoor water saving.

Behaviour type also appears to be important insgssents of similarity. This
supports previous research distinguishing betweeaitment and efficiency behaviours (e.g.
Barr et al., 2005; Karlin et al., 2014; Boudet let2016). Our findings suggest a clear
division in perceptions between curtailment andtefhcy behaviours, as they mapped onto
opposite sides of the biplot (Figures 1 & 2). Arclear division between efficiency and
maintenance behaviours may be due to the overlayeba efficiency/maintenance and
location constructs, with the relative importanteach construct varying between
behaviours. Despite this, participant behavioueslatiptions seem to support the
trichotomous division of efficiency / curtailmeninaintenance, as proposed by Karlin et al.

(2014).

Ease of participation also seems important to spatticipants, particularly regarding
financial, cognitive and physical effort of behawi@doption. This finding corroborates
previous use of all three measures of effort ofipigation to assess the likelihood of

behavioural adoption (Kneebone et al., 2017). Behas also grouped in terms of self-
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efficacy, whether participants felt they were abol@articipate in them (Lauren, Fielding,

Smith & Louis, 2016), and whether behaviours weneently enacted (Austin et al., 2011).

4.1 Implications for behaviour selection for futwvater demand management campaigns
The concept of spillover suggests that to maxirthseeffectiveness of future
household water demand management campaigns,atenisikers should select key actions
perceived as similar to, and thus able to be csgalypy, householders’ existing behaviours.
To do so, we need to understand audience percepifaimilarity. Our direct investigation
of householder perceptions of similarity allowedadypass the use of researcher-led
categorisation or participation-based assessmébishavioural similarity. The data revealed
that, in terms of householder perceptions, behaalqaractice was not particularly salient for
assessing similarity; only 2.3% of the constructedpced related to current activities.
Location and behaviour type were much more impowénbutes for perceptions of
behavioural similarity. This supports the idea @nadience perceptions of similarity cannot

be measured or understood through investigati@uwént practice alone (Thggersen, 2004).

Understanding patterns of perceived similarityldehaviours may help selection of
effective choices for resource consumption redaat@mpaigns, through targeting groups of
perceptually similar behaviours. This study ideasifsome themes or constructs relating to
water conservation behaviours to potentially fooasPolicy makers should consider
promoting behaviours which take place in the sasatlon, are of the same categorical type
or involve the same kinds of effort in participati@s existing behaviours to increase the

chance or rate of adoption through the spillovératf

4.3 Study limitations
Although the study sample size is well within bgstctice guidelines for sort

procedures (Tullis & Wood, 2004), participants dat form a representative sample. They
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were more highly educated and culturally diversata proportionally representative sample
would provide. Additionally, they were all recrudtérom Melbourne, Australia, which has a
particular water context and history that may affesrceptions. However, the alignment
between participant behaviour groupings with prasibehavioural taxonomies goes some
way to providing confidence in the findings. Newetess, future research with samples from
other geographies and testing the approach witardiit behaviours is required to assess the
generalisability of the results. The content analpsocedure presumes that researchers
involved in the coding understood participant austescriptions accurately, preventing
misinterpretation of participant comments. Intetatien accuracy was assisted by the lead
researcher facilitating the sort procedure witldgtparticipants and thus being able to clarify
participant comments. For future application & thethodology, we would recommend
applying Krippendorff's alpha and Cohen's kappersure sufficient intercoder reliability

levels.

This paper’s main aim is to inform future studiegastigating the effectiveness of
leveraging off existing behaviours to encouragei@aation in additional, similar,
behaviours. A trial comparing the adoption of babass perceived as similar versus
behaviours seen as dissimilar to current practioetd test the potential role of similarity in
spillover. The nature of behaviours selected ftutare study could reflect the various
dimensions of similarity identified through thisidy, investigating whether adoption rates
are influenced by promoting behaviours with the sdmeation, type, participation effort, or
goal as existing behaviours.

5.0 Conclusion

Using a sort procedure, study participants arrangseér saving behaviours into

similar groups based primarily on behaviour loaafimdoor or outdoor), and behaviour type

(efficiency, curtailment or maintenance). A combio@a of multidimensional scaling analysis
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(MDS) with categorical principal components anady&SATPCA), permitted investigation
into which behaviours are seen as similar and \why aire seen as similar. The method used
provides a replicable procedure to study perceptadrsimilarity for water-related, or other
pro-environmental behaviours. Understanding whiehadviours are seen as similar and why

can assist researchers investigating catalyticsoetiachange and the existence of spillover.
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Supplementary materials

Appendix A:Cluster analysis labelled with participant-deriwehstructs to describe each

behaviour group
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what you do and theplace you do it: Perceived similarity in household

water saving behaviours’

Highlights
- Weapply anew approach to understand similarity and behaviour categorisation.
- Weidentify which of 44 household water saving behaviours are seen as similar.
- Patterns of similarity areillustrated with Multidimensional Scaling Analysis.
- Important characteristics for similarity include location and type of behaviour.

- Wediscussimplications for investigation of catalytic behaviours and spillover.



