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Abstract  Water  is  a  key  element  for  the  human  survival  but  unsustainable  patterns  of  water
consumption  are  still  evident.  Many  factors  influence  water  conservation  but  the  existing  lit-
erature investigating  psychological  determinants  of  water  conservation  have  so  far  focused  on
cognitive or  motivational  factors.  However,  there  is  growing  evidence  for  the  important  role
of emotions  as  predictors  of  environmental  engagement  in  general  and  water  conservation  in
particular.  The  present  article  contributes  to  this  recognition  of  the  role  of  emotions  by  repor-
ting two  studies  on  the  development  and  validation  of  a  measure  to  access  negative  emotions
regarding water  wastage,  the  Rating  Scale  of  Emotions  towards  Water  Wastage  (RSEWW).  Results
confirmed  that  this  12-item  scale  form  a  unidimensional  measure  that  reliably  predict  partici-
pants’ behavioral  intention  to  participate  in  activities  for  the  water  conservation.  Theoretical
and practical  implications  from  the  findings  are  discussed  in  relation  to  the  extant  literature.
© 2015  Fundación  Universitaria  Konrad  Lorenz.  Published  by  Elsevier  España,  S.L.U.  This
is an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Resumen  El  agua  es  un  elemento  clave  para  la  supervivencia  humana,  pero  los  patrones

 de  agua  siguen  siendo  evidentes.  Muchos  factores  influyen  en  la
 la  literatura  existente  que  investiga  los  determinantes  psicológicos

a,  hasta  el  momento,  se  han  centrado  en  los  factores  cognitivos  o
Emocione;
Desperdicio;
Conservación

no sostenibles  de  consumo
conservación  del  agua,  pero
de la  conservación  del  agu

motivacionales.  Sin  embargo,  existe  una  creciente  evidencia  de  la  importancia  del  papel  de
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las  emociones  como  predictores  de  la  participación  en  la  conservación  del  medio  ambiente
en general  y  del  agua  en  particular.  El  presente  artículo  contribuye  a  este  reconocimiento
del papel  de  las  emociones  en  la  exposición  de  2  estudios  sobre  el  desarrollo  y  validación  de
una medida  para  acceder  a  las  emociones  negativas  con  respecto  a  desperdicio  de  agua,  la
Escala de  Evaluación  de  las  Emociones  hacia  el  Desperdicio  de  Agua  (Rating  Scale  of  Emotions
towards Water  Wastage  [RSEWW]).  Los  resultados  confirmaron  que  esta  escala  de  12  ítems
forma una  medida  unidimensional  que  prevé  de  manera  fiable  la  intención  de  conducta  de  los
participantes  para  intervenir  en  las  actividades  para  la  conservación  de  agua.  Implicaciones
teóricas  y  prácticas  de  los  hallazgos  se  discuten  en  relación  con  la  literatura  existente.
© 2015  Fundación  Universitaria  Konrad  Lorenz.  Publicado  por  Elsevier  España,  S.L.U.  Este
es un  artículo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Water  is  a  key  element  for  the  human  survival.  However,
reshwater  is  becoming  a  scarce  resource.  Many  freshwa-
er  sources  are  threatened  by  waste,  dumping  of  industrial
ollutants  and  fertilizer  runoff.  Currently,  around  1.2  bil-
ion  people  in  the  world  have  limited  access  to  drinking
ater,  which  means  that  one  in  six  people  do  not  have  drink-

ng  water  for  your  needs,  because  the  demand  for  water
xceeds  the  supply,  and  this  situation  does  not  show  signs
f  change  (Rogers,  2008).  From  this,  the  society  has  a  key
ole  to  the  sustainable  development  and  promotion  of  pro-
nvironmental  behavior,  demanding  from  the  governments
ome  urgently  and  needed  changes  (de  Oliveira  Tassara,
rdans-Bonifacino,  &  Oliveira,  2013;  Mankad  &  Tapsuwn,
011).

Water  wastage,  like  many  other  environmental  problems,
s  caused  by  maladaptive  human  behaviors  and  thus,  the
sychology  has  an  important  role  in  its  mitigation  (e.g.,
orral-Verdugo,  2001;  Corral-Verdugo,  Tapia-Fonllem,  Ortiz-
aldez,  &  Fraijo-Sing,  2013;  Oskamp,  2000;  Stern,  2000).
herefore,  the  psychology  in  this  context  needs  to  take  an
ctive  role,  first  knowing  the  antecedents  of  the  behav-
ors  that  promote  environmental  quality  for  current  and
uture  generation,  and  then  tracing  intervention  programs
o  ensure  this  goal  (Schultz,  2002).

For  Vining  and  Ebreo  (2002,  p.  545),  ‘‘many  studies  of
he  relations  between  environmental  attitudes  and  pro-
nvironmental  behavior  have  focused  on  the  prediction
f  behavior  from  general  attitudes  about  the  environ-
ent,  that  is,  from  environmental  concern’’.  The  term

‘environmental  concern’’  is  typically  used  in  empirical
iterature  to  refer  to  ‘‘environmental  attitudes’’,  as  a
ynonymous  (Dunlap  &  Jones,  2002;  Fransson  &  Gärling,
999),  whereas  others  tend  to  differentiated  them  (Schultz,
hriver,  Tabanico,  &  Khazian,  2004;  Stern  &  Dietz,  1994).

However,  the  measures  of  environmental  concern  have
enerally  been  found  to  be  only  weakly  related  to  the  per-
ormance  of  pro-environmental  behaviors  (Vining  &  Ebrero,
002).  For  example,  the  New  Environmental  Paradigm
nstrument  (Dunlap  &  Van  Liere,  1978;  Dunlap,  Van  Liere,
ertig,  &  Jones,  2000).  Specifically,  Corral-Verdugo  and

rmendáriz  (2000)  found  a  correlation  of  0.21  between  the
EP  and  a  measure  of  reuse  behavior.  Vining  and  Ebreo
2002)  endorse  the  items  on  this  measure;  their  overall

a
v
t

core  on  the  instrument  has  small  correlations  with  their
ehavior.  Often,  this  measure  is  interesting  in  cognitive
ariables  as  behavioral  determinants,  with  particular  focus
n  two  main  theoretical  frameworks:  values  and  attitudes
Bamberg  &  Möser,  2007;  Grob,  1995;  Groot  &  Steg,  2008;
eyl,  Díaz,  &  Cifuentes,  2013;  Milfont,  Duckitt,  &  Cameron,
006;  Wray-Lake,  Flanagan,  &  Osgood,  2010).

For  this  article,  in  particular,  aiming  to  provide  a  conver-
ent  validity  to  the  second  study  (Study  2),  was  adopted
he  concept  proposed  by  Schultz  et  al.  (2004,  p.  31):
nvironment  Attitudes  (EA)  are  ‘‘the  collection  of  beliefs,
ffect,  and  behavioral  intentions  a person  holds  regarding
nvironmentally  related  activities  or  issues’’,  and  have
een  traditionally  viewed  as  unidimensional  (Poortinga,
teg,  &  Vlek,  2002).  However,  EA  has  also  be  seen  as  a
ultidimensional  construct  related  to  value-based  orien-

ations,  having  either  two  (Kortenkamp  &  Moore,  2000;
hompson  &  Barton,  1994) or  three  dimensions  (Schultz
t  al.,  2004;  Stern  &  Dietz,  1994).  In  the  present  study,
As  will  be  considered  in  line  with  the  two-dimensional
alue-based  tradition.  Specifically,  Wiseman  and  Bogner’s
2003)  Model  of  Ecological  Values  was  considered;  they
rgued  that  ecological  values  are  established  by  ‘‘one’s  posi-
ion  on  two  orthogonal  dimensions,  a  biocentric  dimension
hat  reflects  conservation  and  protection  of  the  environ-
ent  (Preservation);  and  an  anthropocentric  dimension  that

eflects  the  utilization  of  natural  resources  (Utilization)’’
p.  787).

Thus,  for  this  study  make  use  the  measure  called
nvironmental  Attitudes  Inventory  (EAI)  are  considered
hrough  their  two  second-order  factors,  namely  environmen-
al  preservation  and  environmental  utilization.  This  measure
resents  adequate  psychometric  parameters,  and  also  to
e  largely  free  from  social  desirability  (Milfont  &  Duckitt,
010).

On  the  other  hand,  in  the  value  orientation  approach,
tern  and  Dietz  (1994)  proposed  a  theory  of  the  value
asis  of  environmental  concern.  Expanding  the  Schwartz’s
1977)  norm-activation  model  of  altruism,  they  argued  that
nvironmental  moral  norms  could  be  activated  by  social-

ltruistic  values  as  well  as  by  egoistic  or  by  biospheric
alues,  leading  to  a  tripartite  classification  of  value  orien-
ations  toward  environmental  concern.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Altruistic  values  predispose  people  to  judge  environmen-
tal  issues  on  the  basis  of  costs  or  benefits  for  a  human  group
(e.g.  community,  ethnic  group  or  all  humanity).  In  contrast,
people  who  apply  egoistic  values  judge  environmental  issues
on  a  personal  basis.  In  the  biospheric  value  orientation,
people  judge  environmental  issues  on  the  basis  of  costs  or
benefits  to  ecosystems.  These  three  distinct  value  orienta-
tions,  toward  self,  showed  that  can  be  distinguished  and
each  can  independently  influence  the  intentions  to  act  for
the  preservation  of  the  environment  (Stern,  Dietz,  Kalof,  &
Guagnano  1995).

Although  these  variables  have  been  shown  to  influence
environmental  engagement,  is  important  to  note  that  emo-
tions  also  have  a  fundamental  role  as  behavioral  predictors.
Exemplifying,  the  ‘‘compassion  for  animals’’  seems  to  be
linked  to  the  emergent  food  market  of  millions  of  new  veg-
etarians  (Soromenho-Marques,  2005).  Emotion  has  largely
been  ignored  regarding  to  cognitive  structures  that  predict
conservation  behavior.  Meanwhile,  there  is  a  high  potential
for  both  positive  and  negative  emotions  be  predictors  of
conservation  behavior  and  mediators  of  predictor  variables
(Vining  &  Ebrero,  2002).

In  this  context,  the  aim  of  the  current  paper  was  to
develop  a  scale  to  assess  individuals’  emotions  toward  water
wastage.  In  the  Study  1  aimed  to  check  preliminary  evidence
of  construct  validity  (factorial  structure  and  reliability)  of
this  measure,  and  in  the  Study  2  provides  complementary
evidence  of  the  construct  validity  of  the  scale  by  focusing  on
convergent  and  concurrent  validities.  Both  described  later.

Emotions as  determinants of environmental
engagement

Emotion  is  a  broad  concept:  (1)  it  implies  physiological  acti-
vation,  (2)  emotions  are  linked  to  expressive  behaviors  and
(3)  are  linked  to  conscious  experience,  and  (4)  have  a  cen-
tral  role  in  many  human  activities  (Myers,  2009).  Reeve
(2005)  argued  that  emotions  are  subjective  feelings,  make
individual  feel  a  particular  way,  such  as  angry  or  joyful.
Nevertheless,  feelings  are  only  part  of  emotion.  The  feeling
component  has  both  meaning  and  personal  significance;  in
turn,  the  emotion  is  felt  and  experienced  at  the  subjective
level.

‘‘Emotions  are  also  biological  reactions,  energy-
mobilizing  responses  that  prepare  the  body  for  adapting
to  whatever  situation  one  faces’’  (Reeve,  2005,  p.  299).
On  the  other  words,  Emotions  are  agents  of  purpose.
This  component  gives  to  the  Emotion  its  goals-directed
character  to  take  the  action  necessary  to  cope  with  any
circumstances.  Emotions  are  social  phenomena  estab-
lished  through  postures,  gestures,  vocalizations,  and  facial
expressions.  In  sum,  emotion  engages  feelings,  bodily
arousal  (activation),  sense  of  purpose,  and  nonverbal
communications  (expressions),  ‘‘in  order  to  prepare  the
individual  to  adapt  successfully  to  the  life  circumstances’’
(Reeve,  2006,  p.  191).

In this  perspective,  and  taking  into  consideration  the

arguments  of  functionalist  aspects  reported  by  Ekman
(2011),  emotions  are  the  fundamental  motives  that  boost
the  individual  instincts  of  hunger  and  survival.  For  exam-
ple,  people  will  not  eat  if  they  deem  that  the  available

r
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ood  is  disgusting,  because  the  hunger  impulse  is  overcome
y  emotion.  Not  coincidentally,  this  author  argues  that  the
esperation  can  subdue  the  will  to  live,  leading  to  suicide.
herefore,  Emotions  take  a functional  aspect  (sense  of  pur-
ose)  and  become  a  motivational  state  directed  toward  a
oal.  Emotion  emerges  from  significant  life  situations  and
rom  appraisals  of  their  significance  to  individual  well-being,
lso  mostly  influences  behaviors  and  direct  specific  actions.
urthermore,  Ekman  (2011)  argued  that  ‘‘emotion  is  a  pro-
ess,  a  particular  kind  of  automatic  appraisal  influenced
y  our  evolutionary  and  personal  past’’  (p.  31),  also  can
ccur  automatically/involuntary,  and  can  be  induced  by  non-
ognitive  procedures.

In  the  environmental  psychology  literature,  theorists
ave  begun  to  conceive  of  emotion  as  an  integral  and  adap-
ive  part  of  cognition,  and  also  emotion  a  fundamental  part
f  motivation.  For  example,  when  a person  has  attitudes
ro-environmental  but  do  not  perform  conservation  actions,

 dissonant  state  is  created  accompanied  by  negative  emo-
ions.  For  resolve  this  dissonance  and  relieve  the  negative
motion  is  need  find  a  way  to  act  in  accordance  with  atti-
udes  of  conservation  (Vining  &  Ebrero,  2002).

Kals,  Schumacher,  and  Montada  (1999)  suggested  that
ositive  and  negative  emotions  serve  as  predictors  of
ttempts  to  conserve  resources.  Specifically,  this  emotional
ffinity  for  nature  is  positively  related  to  self-reported
onservation  behavior,  and  is  a  significant  motivational  force
or  activities  that  protect  nature.

The  self-evaluated  (self-conscious)  emotions,  such  as
ride,  shame  and  guilt,  are  fundamentals  to  conserva-
ion  motivations  (Bamberg  &  Möser,  2007;  Kaiser,  Schultz,
erenguer,  Corral-Verdugo,  &  Tankha,  2008;  Perrin  &
enassi,  2009).  Nevertheless,  environmental  psychologists
arely  studied  these  emotions,  except  related  indirectly  to
ognitive  constructs  (Vining  &  Ebrero,  2002).  For  exam-
le:  Larson,  Ibes,  and  White  (2011)  examined  attitudinal
udgments  about  water  scarcity.  Those  distinguish  from  the
ffectivity,  because  do  not  inherently  imply  to  personal
orry  or  emotional  attachment.  That  is,  if  an  individual  con-

erves  water  out  of  fear  of  drought,  information  regarding
ater  conservation  and  drought  would  be  stored  along  with

he  associated  negative  emotion.
Past  studies  have  shown  consistent  findings  regarding

he  importance  of  emotions  in  predicting  pro-environmental
ehaviors,  and  have  shown  the  importance  of  theoretical
odels  based  on  emotions  (e.g.,  Durán,  Alzate,  López,  &

abucedo,  2007;  Grob,  1995;  Kals  et  al.,  1999;  Lazarus,
991a;  Müller,  Kals,  &  Pansa,  2009;  Pooley  &  O’Connor,
000;  Vining,  2003;  Vining  &  Ebrero,  2002).  Specifically,  Grob
1995)  points  out  that  the  negative  emotional  reactions  by
nvironmental  degradations  facilitate  the  implementation
f  pro-environmental  behaviors.

In  addition,  Pooley  and  O’Connor  (2000)  and  Vining  (2003)
aintained  that  emotions  are  essential  for  the  prediction

nd  promotion  of  pro-environmental  attitudes,  and  in  the
nderstanding  of  relationships  between  individuals,  animals
nd  the  environment.  Below  are  expanded  three  relevant
oncepts  that  explain  the  links  between  emotions  and  envi-

onmental  engagement.

Moral  emotions.  Emotions  related  to  moral  issues
are  one  way  to  understand  the  associations  between
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emotions  and  environmental  engagement.  Particularly,
three  moral  emotions  can  be  considered  (Kals  &  Maes,
2002):  (1)  outrage  at  the  failure  to  control  pollution
and  lack  of  pro-environment  policy,  (2)  annoyance  due
to  excessive  control  of  pollution  and  its  effects  for  the
competing  goals  and  individual  interests  (negative  pre-
dictive  effect),  and  (3)  sense  of  guilt  with  respect  to
insufficient  personal  sustainable  behaviors.  These  emo-
tions  imply  the  acceptance  or  rejection  of  ecological  norms
and  responsibilities,  and  suggest  the  importance  of  emo-
tional  indicators  of  responsibility  and  justice  to  explain  why
some  people  show  sustainable  behavior  while  others  do
not.  In  fact,  moral  emotions  have  been  shown  to  account
for  close  to  50%  of  variance  in  sustainable  behavior,  such
as  decisions  to  reduce  air  pollution  (Kals  &  Maes,  2002).
Emotional  affinity  toward  nature.  Affinity  toward  nature
is  another  way  to  understand  the  associations  between
emotions  and  environmental  engagement,  and  is  arguably
the  most  powerful  emotion  linked  to  an  environmen-
tal  identity,  associating  emotional  affinity  with  pro-
environmental  behavior  (Kals  et  al.,  1999),  i.e.  when  one
feels  good,  free  and  secure  in  nature  and  has  a  feeling
of  oneness  with  nature.  This  emotional  affiliation  with
nature  is  related  to  the  idea  of  ‘‘inclusion  of  nature  in
self’’  (Schultz,  2002),  ‘‘environmental  identity’’  (Clayton,
2003),  and  ‘‘connectedness  to  nature’’  (Mayer  &  Frantz,
2004).
Ecological  fear. The  fear  of  being  personally  affected  by
environmental  risks  and  ecological  damage,  alongside  the
related  experience  of  emotional  anxiety,  seem  to  repre-
sent  a  compelling  motivation  to  act  sustainably  and  to
reduce  environmental  risks,  predicting  pro-environmental
intentions  (Brody,  Zahran,  Vedlitz,  &  Grover,  2008;  Milfont,
Duckitt,  &  Wagner,  2010;  Spence,  Poortinga,  Butler,  &
Pidgeon,  2011).  Fear  and  anxiety  have  less  overall  predic-
tive  power  compared  to  the  moral  emotions  and  emotional
affinity  toward  nature;  one  explanation  for  this  is  that
experience  of  ecological  fear  is  confounded  with  a  denial
of  environmental  problems,  whereas  fear  evokes  the  psy-
chological  mechanisms  of  rejection  to  avoid  panic  (Kals  &
Maes,  2002).

Thus,  the  process  of  decision-making  or  the  intention  to
ehave  in  a  sustainable  way  is  not  only  based  on  cognitions
elated  to  responsibility  and  justice,  but  also  based  on  moral
motions,  emotional  affiliation/personal  identification  with
ature  and  fear/anxiety  related  to  environmental  risk
erception.

Basically,  positive  and  negative  emotions  enhance  or
ttenuate  pro-environmental  behaviors  under  normative
riteria  that  guide  its  driving.  For  example,  negative
motions  associated  with  fear  (particularly  found  in  risk
ituations,  such  as  floods  or  lack  of  water)  results  in  reac-
ive  actions  (e.g.,  store  water  to  meet  possible  rationing
r  emergencies;  adapt  the  course  of  house  construction  to
ace  floods;  or  change  address).  In  contrast,  negative  emo-
ions  without  fear  association  (specifically  the  emphasis  on
uilt)  imply  proactive  actions  (e.g.,  participate  in  water

euse  programs  ---  for  household  adaptations,  such  as  the
ashing  machine  or  toilet  flushing).  On  the  other  hand,  pos-

tive  emotions  (feelings  of  contentment  and  satisfaction)
re  associated  with  pro-environmental  actions  (e.g.,  feel
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roud  to  be  part  of  pro-environmental  programs).  However,
motion  is  a  regulator  of  pro-environmental  actions  in  both
ontexts  (positive  or  negative).

These  mechanisms  might  explain  the  associations
etween  emotions  and  environmental  engagement.  These
ssues  are  analyzed  in  this  study  by  focusing  on  the  develop-
ent  of  a  psychometrically  sound  instrument  that  centers

n  emotions  related  to  water  wastage.

ater conservation and the present study

orral-Verdugo,  Frías-Armenta,  Pérez-Urias,  Orduña-
abrera,  and  Espinoza-Gallego  (2002)  demonstrated  that
erception  of  externalities  is  an  inhibitor  of  the  motivation
or  acting  in  a  pro-environmental  manner.  An  example  of
xternalities  is  the  environmental  social  dilemma,  which
efers  to  situations  where  the  individual  and  collective
nterest  are  at  odds.  For  example,  resource  depletion
an  occur  when  each  individual  acts  in  his  or  her  own
nterests  by  taking  a  little  more  from  the  common  pool  of
esources  than  his  or  her  ‘‘share’’,  negatively  resulting  for
he  society  through  the  resource  destruction.  The  author
ound  that  highly  perceived  externalities  lead  to  increase
f  water  consumption  as  response  to  the  perception  of
he  social  dilemma  that  other  people  would  consume
ore  water.  In  other  words,  the  perception  of  externali-

ies  regarding  water  consumption  inhibits  motivation  for
onserving  water:  an  individual  perceives  that  others  are
asting  water,  less  he  will  be  willing  to  conserve  this

esource.
In another  study,  Corral-Verdugo  (2003,  p.  248)  showed

ignificant  direct  and  indirect  effects  of  psychological  and
ocial  components  on  the  water  consumption.  Psycho-
ogical  components  are,  for  example:  ‘‘motives  ---  some
ersons  engage  in  water  conservation  practices  for  saving
hat  resource,  for  cooperating  with  a conservation  cam-
aign’’.  Social  components  are,  for  example,  ‘‘such  as
aving  money,  big  houses  and  gardens  and  a  big  family
romote  water  waste,  while  using  water-saving  devices,  fac-
ng  norms  demanding  a  decreased  consumption,  and  living
n  a  place  where  water  is  scarce  lead  to  water  conserva-
ion’’.

Corral-Verdugo,  Bechetel,  and  Fraijo-Sing  (2003)  also
howed  a  significant  link  between  general  environmental
eliefs,  specific  water  beliefs  and  water  consumption.  Over-
ll,  the  findings  indicate  environmental  beliefs  predict  the
illingness  to  reduce  water  consumption,  and  that  specific
easures  of  water  beliefs  are  important  in  predicting  water

onservation.  The  influence  of  environmental  beliefs  on
ater  conservation  was  confirmed  in  a  cross-cultural  study  in
rance,  Italy,  Mexico  and  India  (see,  Corral-Verdugo,  Carrus,
onnes,  Moser,  &  Sinha,  2008).

Considering  the  importance  of  water  for  human  survival
nd  the  emotions  as  predictors  of  environmental  engage-
ent,  and  this  specific  measures  related  to  water  issues

re  important  in  predicting  water  conservation;  the  present
esearch  aimed  to  develop  a  self-report  measure  of  individ-

als’  emotions  toward  water  waste.  The  measure  focuses
n  emotions  that  water  wastage  might  elicit  in  individuals.
wo  studies  were  carried  out  to  develop  and  validate  this
ew  measure.
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Figure  1  Scree  plot  of  eigenvalues  a

Study 1

The  goal  of  Study  1  was  to  develop  items  for  the  Rating
Scale  of  Emotions  towards  Water  Wastage  (RSEWW),  consid-
ering  the  study  of  Kals  and  Maes  (2002)  regarding  respect  to
emotion  underlying  to  the  nature  protection,  and  perform
the  initials  test  of  its  construct  validity  (factorial  structure
and  reliability).  Based  on  an  open-ended  survey  conducted
with  121  students  from  the  State  of  Paraíba,  Brazil  (71.7%
undergraduate  students  and  55.4%  female  with  mean  age
of  19  years,  SD  =  5.31);  20  items  were  defined  to  form  the
initial  version  of  the  RSEWW.

Based  on  these  sources,  20  items  were  derived  to  form
the  initial  version  of  the  RSEWW.  When  developing  the  item
pool  from  the  interviews,  the  aim  was  to  create  items  that
express  emotion  at  a  general  level  but  relating  to  a  spe-
cific  object  (water  wastage),  and  expressing  natural  bipolar
pairs,  such  as  happy-sad  and  annoyed-pleased  (cf.  Russell
&  Lemay,  2000).  This  study  aimed  to  verify  preliminary
evidence  of  construct  validity  (factorial  structure  and  reli-
ability)  of  this  measure.

Method
Participants

Participants  were  213  undergraduate  students  from  the
State  of  Paraíba,  Brazil.  They  were  mostly  female  (73%),

M
g
t
(

ethods  of  factor  extraction  (Study  1).

ith  mean  age  of  25  years  (ranging  from  17  to  60  years,
D  =  9.22).

nstruments  and  Procedure

ll  participants  received  a  booklet  consisting  of  demo-
raphic  questions  (age,  sex,  marital  status)  and  the  RSEWW.
his  20-item  scale  asks  participants  to  indicate  the  extent
o  which  the  statements  describe  them  or  not,  in  a  5-
oint  scale  ranging  from  1  (Does  not  describe  me  at  all)
o  5  (Describes  me  completely). Participants  completed  the
nstruments  individually  but  in-group,  and  took  15  minutes
n  average  to  complete.  All  participants  were  informed
bout  the  anonymity  and  confidentiality  of  the  survey.

esults and discussion

onstruct  validity  was  assessed  by  factor  structure  of  the
SEWW.  A  principal  axis  factoring  (PAF)  was  carried  out,
ithout  specifying  the  rotation  method  and  the  number
f  factors  to  extract  (KMO  =  0.88  and  Bartlett’s  sphericity
est,  �2 (190)  =  1561.93,  p  <  .000).  Multiple  criteria  were
sed  to  define  the  number  of  factors  to  extract  (Fabrigar,

acCallum,  Wegener,  &  Strahan,  1999).  Four  eigenvalues
reater  than  one  emerged  (7.13,  1.63,  1.24  and  1.13),  but
he  scree  plot  from  eigenvalues  suggested  a  single  factor
Fig.  1).
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Table  1  Results  of  principal  axis  factoring  of  the  RSEWW.

Items Study  1  Study  2

Factor  Factor

1  2  1

17.  I  get  upset  when  I  see  someone  using  water  to  wash  the
footpath/sidewalk  or  driveway.

0.76 −0.18  0.64

15. It  bothers  me  when  someone  stays  in  the  shower  for  too  long.  0.75  0.01  0.64
16. Sometimes,  I  stop  what  I  am  doing  to  turn  off  a  dripping  tap.  0.72  0.14  0.72
11. It  troubles  me  to  see  someone  wasting  water  by  washing

his/her  car  with  a  hose.
0.68  −0.16  0.56

13. When  I  see  someone  wasting  water,  I  feel  like  complaining.  0.66  0.23  0.77
04. I  feel  frustrated  when  I  see  a  toilet  running  without  anyone

doing  anything  about  it.
0.63  0.24  0.66

12. I  feel  indignant  at  the  lack  of  awareness  of  some  people
regarding  water  conservation.

0.61  0.17  0.76

14. I  get  annoyed  to  see  a  tap  running  without  anyone  using  the
water.

0.61  0.24  0.76

19. I  feel  upset  when  I  see  water  wasted  from  a  running  tap.  0.60  0.24  0.80
18. I  feel  good  when  I  can  save  water. 0.59  0.20  0.76
09. I  feel  sad  when  I  see  rain  water  wasted,  without  being  stored

and used.
0.54 −0.22  0.46

02. I  feel  bad  when  I  see  water  being  wasted  from  a  water  leak
in the  street.

0.54 0.10 0.66

20.  It  bothers  me  to  see  someone  putting  more  drinking  water
than necessary  in  a  glass,  and  then  throwing  away  the  rest.

0.53 0.04 0.57

03. It  annoys  me  when  I  forget  to  turn  off  a  tap.  0.52  0.18  0.65
08. I  feel  bad  to  see  someone  washing  the  footpath/sidewalk

with a  hose.
0.50  −0.17  0.70

01. When  I  see  a  water  leak  in  the  street,  I  try  to  call  the
responsible  organization  to  fix  the  problem.

0.49  0.02  0.48

10. It  makes  me  happy  to  see  someone  who  is  trying  to  save  water.  0.40  0.22  0.62
06. I  feel  disturbed  by  the  waste  of  water  in  public  places.  0.40  0.10  0.79
07. I  don’t  feel  guilty  when  I  leave  a  tap  running.  (reversed)  −0.01  −0.62  ---
05. It  doesn’t  worry  me  to  know  that  some  people  waste  water

(reversed).
−0.05  −0.39  ---

Note: The items were administered to participants in Portuguese, and were translated into English by bilinguals using a committee
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From  a  parallel  analysis  performed  (20  items,  213  par-
icipants  and  1000  replications),  the  first  two  eigenvalues
xpected  for  random  data  (1.59  and  1.48)  fall  below  the
bserved  eigenvalues,  which  suggests  the  extraction  of  two
actors.  Given  that  parallel  analysis  is  the  most  recom-
ended  method  for  deciding  the  number  of  factors  to

xtract,  a  new  PAF  analysis  was  carried,  extracting  a  two-
actor  solution  with  varimax  rotation.  The  results  are  shown
n  Table  1.

When  combined  the  two  factors  accounted  for  37.75%  of
otal  variance,  and  their  items  had  factorial  loadings  ranging
rom  −0.39  to  0.76.  They  were  named  as  following:

Factor  1  encompassed  18  items,  with  factorial  loadings
ranging  from  0.40  (‘‘I  feel  disturbed  by  the  waste  of  water

in  public  places’’)  to  0.76  (‘‘I  get  upset  when  I  see  someone
using  water  to  wash  the  footpath/sidewalk  or  driveway’’).
Its  eigenvalue  was  7.13,  explained  32.18%  of  total  variance
and  had  a  Cronbach’s  alpha  of  0.90.  The  main  items  of  this

T
n
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o

component  indicate  negative  experiences  associated  with
water  wastage  (e.g.,  anger).  This  component  was  labeled
water  wastage  distress.
Factor  2  encompassed  2  items  (both  reversed-worded
items),  with  factorial  loadings  of  −0.39  (‘‘It  doesn’t  worry
me  to  know  that  some  people  waste  water’’),  and  −0.63
(‘‘I  don’t  feel  guilty  when  I leave  a  tap  running’’).  Its
eigenvalue  was  1.63,  accounted  for  5.58%  of  the  total  vari-
ance,  and  had  alpha  of  0.64.  This  factor  was  labeled  water
wastage  indifference.

In sum,  two  factors  of  emotions  toward  water  wastage
ere  identified.  The  first  component  was  clear,  show-

ng  an  evident  factorial  structure  and  reliability  in  line
ith  recommended  values  (˛  >  0.70)  (Nunnally,  1991).

he  second  component  had  only  two  items,  which  is
ot  recommended  to  represent  a  factor  (Costello  &
sborne,  2005)  because  it  leads  to  negative  influence
n  scale  reliability  and  unavoidable  measurement  error.



tage

W

A
w
u
i
a
d

B

T
q
i
y
e
c
T
a
a
s

R

R
B
t
(
r
w
I
i

f
f
p
a
r
r
c
t
b
2
S
c
m
w

l
T
c
w
a
h

Document downloaded from http://www.elsevier.es, day 21/05/2016. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.
Emotions  toward  water  consumption:  Conservation  and  was

Based  on  the  eigenvalues-greater-than-one  rule,  scree  plot
and  resulting  factors,  only  items  from  the  first  factor  are
considered.

Results  from  this  initial  study  show  that  18  items  express-
ing  moral  emotions  regarding  to  water  wastage  can  be  used
to  form  an  unidimensional  measure,  labeled  as  RSEWW.
The  content  and  external  validity  of  the  scale  items  is  also
enhanced  by  the  fact  that  the  items  were  created  based  on
data  from  an  independent  sample.  The  factorial  structure
of  the  RSEWW  is  replicated  in  Study  2.

Study 2

The  goal  of  Study  2  was  test  the  unifactorial  structure  of
the  RSEWW  in  an  independent  sample.  This  study  provides
complementary  evidence  of  construct  validity  of  the  scale,
focusing  on  convergent  and  concurrent  validities.

Method

Participants

Participants  were  338  undergraduate  students  from  the
State  of  Paraíba,  Brazil,  mostly  male  (68%),  with  mean  age
of  23  years  (ranging  from  16  to  55,  SD  =  5.63).

Instruments  and  procedure

Participants  answered  the  18-item  version  of  the  RSEWW
derived  from  Study  1.  The  instructions  and  format  were
maintained.  Aside  from  this  instrument,  participants  also
completed  the  following  measures:

Environmental  attitudes  inventory  (EAI)

This  self-reported  scale  was  developed  to  measure  the
first-  and  second-order  structure  of  environmental  attitudes
(Milfont  &  Duckitt,  2010).  The  original  version  has  120  bal-
anced  items,  with  ten  items  distributed  across  12  subscales.
In  following  study,  a  brief  version  was  used,  comprising  48
balanced  items  equally  distributed  across  its  12  subscales.
The  subscales  represent  two  second-order  factors.  Preser-
vation  expresses  the  general  belief  that  priority  should
be  given  to  preserving  nature  and  the  diversity  of  natu-
ral  species  in  its  original  state  (e.g.,  ‘‘Whenever  possible,
I  try  to  save  natural  resources’’;  ‘‘I  am  NOT  the  kind  of
person  who  makes  efforts  to  conserve  natural  resources’’
---  reverse).  Utilization,  in  contrast,  expresses  the  general
belief  that  it  is  right,  appropriate  and  necessary  for  nature
and  all  natural  phenomena  and  species  to  be  used  and
altered  for  human  objectives  (e.g.,  ‘‘Nature  is  important
because  of  what  it  can  contribute  to  the  pleasure  and  wel-

fare  of  humans’’;  ‘‘Conservation  is  important  even  if  it
lowers  peoples’  standard  of  living’’  ---  reversed),  which  refers
to  conviction  of  using  the  nature,  which  may  be  changed
for  attending  the  human  needs  and  goals.  All  items  are
answered  in  a  7-point  scale,  ranging  from  1  (Strongly  dis-
agree)  to  7  (Strongly  agree).
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ater  conservation  scale

 12-item  scale  measures  self-reported  behaviors  relating  to
ater  conservation  (e.g.,  ‘‘Take  a  bath  in  less  than  five  min-
tes’’;  ‘‘Brush  your  teeth  with  the  tap  closed’’).  Participants
ndicate  the  frequency  of  perform  each  of  the  behaviors  in

 5-point  scale,  ranging  from  1  (Never) to  5  (Always),  as
etermined  by  Corral-Verdugo  (2003).

ehavioral  question

he  last  section  of  the  questionnaire  (socio-demographic
uestions)  also  included  a  single-item  to  assess  participants’
ntention  to  behave  in  environmentally-oriented  way:  ‘‘As
ou  may  have  noticed,  this  questionnaire  dealt  mainly  of
nvironmental  issues.  We  are  organizing  a  committee  to
arry  activities  that  are  necessary  for  water  conservation.
herein,  we  rely  on  voluntary  participation  of  people.  If  you
re  interested  to  help  us,  please  leave  your  e-mail  address
nd  your  nickname  for  contact  and  we  will  contact  you
hortly.  Your  data  will  be  kept  in  confidentiality’’.

esults and discussion

eplicating  Study  1,  a  PAF  analysis  was  carried  (KMO  =  0.94;
artlett’s  Sphericity  Test, �2 (153)  =  3531.38,  p  <  .001)  and
he  single  component  accounted  for  45.83%  of  total  variance
eigenvalue  =  8.76).  As  shown  in  Table  1, the  factor  loadings
anged  from  0.46  (‘‘I  feel  sad  when  I  see  rain  water  wasted,
ithout  being  stored  and  used’’)  to  0.80  (‘‘I  feel  upset  when

 see  water  wasted  from  a  running  tap’’),  with  an  excellent
nternal  consistency  of  0.93.

To  understand  how  congruent  are  the  two  sets  of
actor  loadings  from  Study  1  and  Study  2,  it  was  per-
ormed  a  factorial  congruence/similarity  analysis  which
rovides  a  congruency  coefficient  of  the  factor  loadings
cross  samples  (Gorsuch,  1983).  The  coefficient  of  facto-
ial  congruence  was  calculated  with  the  following  formula:

congruence =  (
∑

ab)/[(
∑

a2)·(∑b2)]½,  in  which  ‘a’  and  ‘b’
orrespond  to  the  factor  loadings  to  be  compared.  A fac-
orial  congruence  coefficient  of  0.90  or  higher  indicates
etween-sample  factorial  similarities  (Reynolds  &  Ramsey,
003).  When  compared  with  factorial  solution  described  in
tudy  1,  the  results  from  Study  2  yield  a  factorial  congruence
oefficient  of  0.98.  This  provides  evidences  that  the  RSEWW
easures  one  predominant  factor  of  emotion  regarding
ater  wastage  that  is  independent  of  sample.

To  access  convergent  validity,  the  RSEWW  was  corre-
ated  with  the  other  two  measures.  As  can  be  seen  in
able  2,  the  RSEWW  (negative  emotions)  was  positively
orrelated  with  environmental  preservation  attitudes  and
ater  conservation  behaviors.  This  shows  that  greater  neg-
tive  emotions  toward  water  wastage  are  associated  with
igher  environmental  preservation  and  conservation  behav-
ors.  In  contrast,  the  RSEWW  was  negatively  correlated  with
nvironmental  utilization  attitudes,  indicating  that  greater

egative  emotions  toward  water  wastage  are  associated
ith  higher  environmental  utilization.  Overall,  these  find-

ngs  suggest  that  people  scoring  high  on  negative  emotions
oward  water  wastage  are  more  likely  to  conserve  water.
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Table  2  Reliability  and  correlation  of  environmental  attitudes  and  emotions  (Study  2).

1  2  3  4

1.  Emotions  toward  water  wastage  (0.93)
2. Preservation  0.54* (0.69)
3. Utilization  −0.32* −0.56* (0.54)
4. Water  conservation  0.54* 0.40* −0.23* (0.74)
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Note: Two-tailed test; diagonal coefficients correspond to Cronba
* p < .001.

It  is  also  worth  noting  that  although  the  correlation
etween  the  RSEWW  and  the  Water  Conversation  Scale  was
igh  (r  =  .54),  which  is  expected  considering  content  of  the
easures,  the  correlation  between  the  RSEWW  and  preser-

ation  attitudes  (r  =  .54)  was  significantly  higher  (p  <  .05)
han  the  correlation  between  preservation  attitudes  and  the
ater  Conservation  Scale  (r  =  .40).  This  provides  further  evi-
ence  for  the  construct  validity  of  the  RSEWW  and  for  role
mportance  of  emotions.

Finally,  to  assess  concurrent  validity,  it  was  assessed
hat  the  extent  with  higher  scores  on  negative  emotions
egarding  water  wastage  would  explain  participants’  behav-
oral  intention  to  participate  of  water  conservation  activi-
ies.  Participants  who  gave  their  name/e-mail  to  be  contact
o  participate  were  deemed  interested  in  taking  action  to
onserve  water.  The  answers  were  classified  into  uninter-
sted  (0;  name/e-mail  was  not  provided)  or  interested  (1;
ame/e-mail  was  provided).  Supporting  predictions,  parti-
ipants  interested  in  taking  action  to  conserve  water  had
ignificantly  higher  scores  (M  =  4.0,  SD  =  0.67,  n  =  191)  on  the
SEWW  than  those  interested  in  taking  actions  (M  =  3.7,
D  =  0.72,  n  =  147),  t  (336)  =  3.93,  p  <  .001,  Cohen’s  d  =  0.43.
urther,  supporting  the  RSEWW’s  validity,  participants  inter-
sted  or  uninterested  in  taking  action  to  conserve  water  did
ot  significantly  differ  in  their  scores  on  the  Water  Conserva-
ion  Scale  (p  >  .35).  These  results  indicate  that  participants
coring  higher  in  the  RSEWW,  and  thus  expressing  higher  neg-
tive  emotions  regarding  water  wastage,  are  more  likely  to
ngage  in  water  conservation  activities.

inal remarks

espite  the  most  environmentally-related  studies  have
ocused  on  a  cognitive  rational  approach  in  explaining  pro-
nvironmental  behavior,  there  is  a  growing  recognition  of
he  role  of  emotions  as  predictors  of  environmental  engage-
ent.  The  present  article  contributes  to  this  important

rend  by  reporting  two  studies  about  the  development  of
 measure  to  access  negative  emotions  regarding  water
astage,  the  Rating  Scale  of  Emotions  towards  Water
astage  (RSEWW).

In  order  to  foster  water  conservation,  it  is  important  to
nderstand  the  psychological  determinants  of  individuals’
ntentions  to  not  waste  this  essential  resource.  Results  from
he  empirical  studies  showed  that  the  RSEWW  is  a  unidimen-

ional  18-item  scale  that  has  strong  psychometric  properties
nd  demonstrated  construct  validity.  Empirical  evidences
how  that  the  use  of  the  RSEWW  in  researches  is  fruitful
o  measure  emotional  reactions  to  water  wastage.

E
a
b
i

lpha.

Besides  describing  a  new  measure  that  could  be  used
n  future  research,  the  present  findings  have  signifi-
ant  theoretical  and  practical  implications.  Firstly,  the
resent  research  focuses  on  emotional  reactions  linked  to
ater  wastage.  Secondly,  by  both  cognitive  and  emotional
pproaches,  future  studies  can  develop  and  test  models  pre-
icting  water  conservation.

Such  psychological  inclusive  models  prove  to  be  more
seful  in  explaining  individuals’  decision  to  conserve  water.
hese  models  can  be  effectively  used  to  access  the  best  psy-
hological  predictors  of  water  conservation,  and  then  use
his  information  to  guide  the  development  of  intervention
rograms  aimed  at  reducing  water  wastage.

In  addition,  the  present  research  supports  existing  lit-
rature  that  highlights  the  important  role  of  emotions  in
redicting  environmental  engagement  (Bamberg  &  Möser,
007;  Kaiser  et  al.,  2008;  Kals  &  Maes,  2002).  Most  of  the
sychological  research  have  used  cognitive-based  models  to
xplain  pro-environmental  intentions,  such  as  the  theories
f  reasoned  action  and  planned  behavior  (Ajzen  &  Fishbein,
005).  However,  there  is  growing  evidences  that  the  inclu-
ion  of  emotion  in  such  models  improves  the  explanatory
ower  of  pro-environmental  intention  and  behaviors  (e.g.,
amberg  &  Möser,  2007;  Kaiser  et  al.,  2008).  Future  studies
xamining  environmental  engagement  and  water  conserva-
ion  in  particular,  would  benefit  incorporating  emotional
ariables  in  predictive  models.

Another  relevant  implication  refers  to  specific  emotions
xamined  in  this  paper.  The  main  focus  of  the  present
esearch  was  on  moral  emotion  which  is  only  one  of  emo-
ional  domains  that  have  been  linked  to  environmental
ssues  (Kals  et  al.,  1999;  Kals  &  Maes,  2002).  The  RSEWW
nd  the  present  study  not  address  emotional  affiliation  with
ature,  nor  fear/anxiety  related  to  environmental  risk  per-
eption.  The  decision  to  focus  on  moral  emotion  was  based
n  the  fact  that  morality  underlies  environmental  issues
Bamberg  &  Möser,  2007),  and  that  moral  emotions  explained
ore  variance  of  environmentally-related  constructs  than

he  other  two  emotional  domains  (Kals  &  Maes,  2002).  Even
o,  future  studies  could  examine  the  extent  to  which  the
SEWW  is  associated  with  these  other  emotional  domains,
nd  whether  it  is  feasible  incorporate  new  items  in  the  scale
hat  cover  emotional  affiliation  with  water  and  fear/anxiety
ith  the  water  scarcity  perception.

A  contribution  of  this  study  is  the  clear  operational  defini-
ion  of  the  emotional  domain  to  guide  the  scale  developed.

motion  was  used  in  the  RSEWW  at  a  general  level  related  to

 specific  object  (water  wastage)  and  expressing  emotional
ipolar  pairs.  From  the  outset,  the  goal  was  develop  a  new
nstrument  that  measures  emotion  toward  water  wastage,
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and  the  findings  reported  here  indicate  that  the  resulting
scale  achieved  this  goal.

Beyond  these  implications  and  contributions,  it  is  impor-
tant  to  acknowledge  some  limitations  of  this  research.  The
first  limitation  refers  to  the  reliance  on  only  undergrad-
uate  students  from  a  particular  cultural  milieu.  Further
validity  studies  should  administer  the  RSEWW  to  cultur-
ally  diverse  and  distinct  populations.  Another  limitation
was  the  use  of  only  self-reported  measures.  It  is  impor-
tant  to  examine  the  extent  in  which  the  RSEWW  can  predict
the  water  conservation  behavior  (e.g.,  using  un-obstructive
observation  of  water  metering  in  households),  given  the
evidence  that  self-reports  are  not  completely  reliable  meas-
ures  of  pro-environmental  behavior  (e.g.,  Corral-Verdugo,
1997).

Finally,  this  study  focused  only  on  a  specific  psychological
determinant  (emotion)  and  emphasized  the  importance  of
psychological  variables  in  explaining  environmental  engage-
ment,  but  has  neglected  the  role  of  contextual  factors  in
explaining  water  conservation.  There  is  evidence  suggesting
that  situational  variables  influence  the  water  consumption
(Corral-Verdugo,  2003;  Van  Vugt  &  Samuelson,  1999).  For
example,  Van  Vugt  and  Samuelson  (1999)  found  that  the
water  consumption  decreased  when  participants  experi-
enced  a  fictional  or  real  water  shortage.  Contextual  factors
should  thus  be  taken  into  consideration  in  future  studies
using  the  RSEWW.

In  conclusion,  by  contributing  to  the  studies  that  have
incorporated  emotion  in  their  predictive  models  of  envi-
ronmental  engagement,  this  study  advances  on  water
conservation  with  the  development  of  a  measure  that  access
individual  reactions  to  water  wastage.  It  is  hoped  that  the
Rating  Scale  of  Emotions  towards  Water  Wastage  (RSEWW)
can  be  used  in  future  research  to  further  its  development
and  its  nomological  network.  The  RSEWW  is  an  instru-
ment  psychometrically  and  theoretically  relevant  that  can
contribute  with  researches  that  aimed  to  foster  water
conservation.
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