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ABSTRACT	  
If	  the	  twentieth	  century	  is	  distinguished	  by	  progress	  and	  technological	  advancement,	  
the	  twenty-‐first	  century	  is	  becoming	  known	  for	  the	  widespread	  societal	  and	  
environmental	  change	  following	  the	  industrial	  revolution.	  From	  increasing	  access	  to	  
energy	  to	  genetic	  engineering,	  Homo	  sapiens	  have	  discovered	  multiple	  means	  of	  
accelerating	  their	  own	  development.	  In	  the	  process,	  we	  have	  gained	  notoriety	  as	  the	  
first	  species	  to	  affect	  the	  global	  environment.	  From	  resource	  depletion,	  pollution,	  
population	  growth,	  globalised	  commerce	  to	  climate	  change,	  humans	  have	  created	  
global	  change	  in	  many	  forms	  and	  interconnected	  ways.	  Degradation	  of	  ecosystems,	  
biodiversity	  loss,	  a	  warming	  atmosphere	  and	  continued	  reliance	  on	  non-‐renewable	  
energy	  raise	  the	  question:	  Does	  human	  society	  have	  the	  capacity	  to	  adapt	  to	  the	  
environmental	  changes	  it	  has	  set	  in	  motion?	  

The	  future	  may	  be	  uncertain,	  yet	  humans	  have	  coped	  with	  a	  changing	  world	  for	  tens	  of	  
thousands	  of	  years.	  Human	  relationships	  with	  the	  environment	  have	  moved	  from	  
survival,	  to	  exploitation,	  to	  management,	  to	  recognising	  the	  complex	  physical	  and	  
sociological	  connections	  between	  humans	  and	  their	  natural	  and	  built	  environments.	  
These	  interdependencies	  aside,	  the	  complexity	  of	  human	  society	  makes	  it	  difficult	  to	  
coordinate	  will,	  ability	  and	  effort	  to	  adapt	  to	  new	  circumstances.	  Yet	  this	  is	  what	  the	  
institutions	  underlying	  society	  do;	  guide	  social	  behaviour,	  facilitate	  interaction	  and	  
enable	  collective	  action.	  Furthermore,	  as	  social	  constructs,	  institutions	  reflect	  society’s	  
assumptions,	  beliefs,	  needs,	  and	  aspirations,	  and	  so	  alter	  and	  adjust	  as	  the	  world	  
around	  them	  transforms.	  This	  thesis	  posits	  that	  if	  institutions	  allow	  society	  to	  function,	  
the	  features	  by	  which	  they	  change	  contain	  the	  capacity	  to	  proactively	  and	  
collaboratively	  adapt	  to	  global	  changes.	  

The	  research	  seeks	  to	  identify	  these	  institutional	  adaptive	  capacities	  in	  the	  context	  of	  
managing	  water	  in	  cities;	  a	  morally,	  environmentally	  and	  economically	  pressing	  field	  in	  
need	  of	  societal	  change	  due	  to	  the	  role	  water	  plays	  in	  these	  highly	  modified	  
landscapes	  of	  concentrated	  human	  activity.	  The	  experience	  of	  the	  Australian	  cities	  of	  
Perth	  and	  Adelaide,	  responding	  to	  unprecedented	  drought,	  was	  utilised	  to	  explore	  the	  
phenomenon	  of	  system	  adaptation,	  using	  institutional	  adaptive	  capacity	  as	  the	  central	  
focus.	  Significant	  water	  scarcity	  throughout	  the	  drought	  exposed	  areas	  of	  
technological	  lock-‐in	  and	  institutional	  inertia	  in	  the	  water	  sectors	  of	  these	  cities.	  This	  
prompted	  a	  major	  rethink	  of	  the	  socio-‐technical	  configuration	  of	  urban	  water	  systems,	  
and	  how	  they	  delivered	  services	  to	  meet	  societal	  needs	  and	  expectations.	  

Exploration	  of	  these	  empirical	  examples	  of	  societal	  systems	  in	  transition,	  revealed	  
some	  of	  the	  institutional	  roots	  of	  system	  inertia	  and	  mechanisms	  for	  adaptation.	  The	  
research	  found	  three	  forms	  of	  adaptive	  capacity	  were	  important	  ingredients	  of	  system	  
change;	  learning,	  deciding	  and	  acting.	  The	  results	  reveal	  some	  of	  the	  ways	  these	  
capacities	  can	  be	  created,	  using	  a	  mix	  of	  institutional	  mechanism,	  to	  enable	  system	  
resilience	  or	  transformation.	  With	  further	  development,	  such	  knowledge	  of	  
institutional	  configurations	  and	  the	  change	  dynamics	  they	  generate	  could	  yield	  the	  
building	  blocks	  of	  sustainable	  societies.	   	  
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CHAPTER	  1: INTRODUCTION	  
1.1 FOUNDATIONS	  

The	  widespread	  detrimental	  impacts	  of	  human	  resource	  consumption	  on	  the	  

environment	  have	  been	  known	  since	  the	  1960s,	  yet	  progress	  to	  address	  past	  damage	  

and	  prevent	  further	  environmental	  degradation	  has	  been	  slow	  (Harding,	  2006).	  

Unsustainable	  resource	  use	  has	  turned	  the	  spotlight	  on	  modern	  human	  society,	  laying	  

bare	  fundamental	  imbalances	  between	  social,	  economic	  and	  environmental	  well-‐being	  

(Becker	  and	  Ostrom,	  1995).	  The	  systemic	  nature	  of	  these	  problems,	  embedded	  as	  they	  

are	  in	  human	  values,	  behaviours	  and	  social	  structures,	  has	  made	  it	  difficult	  to	  identify	  

causes	  and	  develop	  solutions.	  

Resource	  management	  problems	  have	  been	  characterised	  by	  some	  as	  ‘wicked’	  (Rittel	  

and	  Webber,	  1973)	  or	  ‘persistent’	  (van	  der	  Brugge	  et	  al.,	  2005)	  problems;	  those	  that	  

are	  complex	  in	  their	  causes,	  spatial	  impacts	  and	  temporal	  scope.	  With	  complex	  

interdependencies	  inherent	  in	  these	  problems,	  solutions	  often	  have	  unintentional	  

impacts.	  Additionally,	  the	  accountability	  for	  coordinating	  a	  multitude	  of	  skills,	  actions	  

and	  actors	  to	  manage	  and	  monitor	  the	  problem	  can	  rarely	  be	  clearly	  defined,	  as	  

responsibility	  does	  not	  rest	  within	  a	  single	  organisation,	  administrative	  boundary	  or	  

discipline	  (Mitchell,	  2005).	  While	  resource	  management	  problems	  are	  anthropogenic,	  

the	  nature	  of	  resources	  themselves	  adds	  to	  the	  challenge	  of	  managing	  them	  to	  achieve	  

a	  sustainable	  way	  of	  life.	  Water,	  with	  its	  ability	  to	  move	  through	  the	  natural	  and	  built	  

landscape,	  collecting	  pollutants	  and	  being	  utilised	  in	  many	  ways	  relatively	  freely	  in	  its	  

travels,	  embodies	  this	  dilemma.	  

Humans	  have	  settled	  and	  flourished	  around	  fresh	  water	  bodies	  (Vlachos	  and	  Braga,	  

2001).	  Not	  just	  for	  access	  to	  drinking	  water	  to	  sustain	  life,	  but	  to	  develop	  economies	  

and	  permanently	  locate	  societies.	  Water	  is	  used	  for	  sanitation,	  cooking,	  agricultural	  

and	  industrial	  production,	  power	  generation,	  as	  a	  transport	  route,	  for	  recreation,	  

spiritual	  rejuvenation,	  cultural	  tradition	  and	  religious	  ceremony.	  As	  van	  der	  Brugge	  et	  

al.	  (2005)	  note,	  water	  has	  a	  multiplicity	  of	  character.	  It	  has	  multiple	  manifestations	  

(rainwater,	  groundwater,	  stormwater)	  multiple	  functions	  (drinking,	  cleaning,	  cooling)	  

and	  multiple	  values	  for	  multiple	  users.	  Given	  this	  very	  nature	  of	  water	  and	  its	  vital	  role	  

in	  supporting	  life,	  managing	  water	  in	  the	  modern	  urban	  environment	  is	  an	  intricate	  

affair	  (Niemczynowicz,	  1999;	  Vlachos	  and	  Braga,	  2001;	  Katko	  et	  al.,	  2010).	  

To	  complicate	  matters,	  sustainability	  issues	  are	  creating	  interwoven	  challenges.	  

Population	  growth	  increases	  human	  demand	  for	  water,	  while	  less	  space	  is	  available	  for	  

the	  infrastructure	  needed	  to	  capture,	  treat	  and	  deliver	  it	  (Makropoulos	  and	  Butler,	  

2010).	  Resulting	  land	  surface	  changes	  create	  micro-‐hydrological	  (Niemczynowicz	  1999)	  

and	  micro-‐climatic	  conditions	  (Coutts	  et	  al.,	  2010)	  to	  manage,	  and	  water	  quantity	  and	  

quality	  impacts	  are	  created	  at	  the	  catchment	  scale	  through	  extraction	  and	  pollution	  

(Niemczynowicz,	  1999;	  Marsalek	  et	  al.,	  2001).	  

Climate	  change	  also	  adds	  further	  complexity	  to	  these	  challenges	  (Pahl-‐Wostl	  et	  al.,	  
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2011).	  As	  the	  world	  enters	  ‘The	  Urban	  Millennium’	  with	  50	  per	  cent	  of	  its	  human	  

population	  living	  in	  cities	  (United	  Nations	  Population	  Fund,	  2007),	  the	  juxtaposition	  of	  

development	  and	  poverty	  is	  stark,	  particularly	  regarding	  access	  to	  water	  and	  sanitation	  

(Niemczynowicz,	  1999;	  Katko	  et	  al.,	  2010).	  The	  environmental	  drivers,	  economic	  

imperatives	  and	  moral	  obligations	  to	  address	  the	  persistent	  problems	  of	  urban	  water	  

management	  are	  undeniable.	  

1.2 THE	  URBAN	  WATER	  MANAGEMENT	  PROBLEM	  

Over	  the	  last	  twenty	  years	  urban	  water	  management	  literature	  has	  revealed	  that	  

traditional	  conveyance	  water	  management	  systems	  and	  associated	  management	  

approaches	  are	  becoming	  increasingly	  inadequate	  for	  addressing	  the	  service	  delivery	  

requirements	  of	  modern	  cities	  (Gleick,	  2000;	  Mitchell,	  2005;	  Chocat	  et	  al.,	  2007;	  

Makropoulos	  and	  Butler,	  2010;	  Pearson	  et	  al.,	  2010).	  These	  systems	  evolved	  to	  meet	  

the	  needs	  and	  expectations	  of	  past	  societies,	  like	  supplying	  clean	  drinking	  water,	  

removing	  sewerage	  and	  mitigating	  floods	  (Brown	  et	  al.,	  2009b;	  Chanan	  et	  al.,	  2009).	  

However,	  in	  the	  world	  of	  post-‐environmentalism	  where	  global	  citizens	  are	  conscious	  of	  

non-‐anthropocentric	  needs,	  there	  is	  the	  expectation	  that	  diverse	  water	  services	  will	  be	  

achieved	  alongside	  protection	  of	  ecosystem	  function	  and	  restoration	  of	  past	  

degradation	  (Vlachos	  and	  Braga,	  2001;	  Wong	  and	  Brown,	  2009).	  

Urban	  water	  managers	  are	  faced	  with	  an	  increasingly	  complex	  dilemma:	  find	  new	  

water	  sources,	  minimises	  resulting	  environmental	  damage,	  manage	  any	  unforeseen	  

impacts	  and	  ameliorate	  the	  legacy	  of	  damage	  from	  past	  water	  extraction	  and	  

consumption	  (Gleick,	  2000;	  Vlachos	  and	  Braga,	  2001).	  The	  traditional	  engineering	  

heavy	  paradigm;	  of	  large	  storages,	  a	  centralised	  reticulated	  supply	  system,	  and	  

separated	  drainage	  and	  sewerage	  networks,	  is	  fundamentally	  incapable	  of	  meeting	  

new	  social	  and	  environmental	  needs	  for	  multiple	  water	  use	  and	  environmental	  

amenity	  and	  protection	  (Rauch	  et	  al.,	  2005;	  Brown	  et	  al.,	  2009b).	  These	  large	  ‘hard’	  

infrastructure	  based	  systems	  are	  optimised	  for	  efficient,	  single	  service	  delivery	  

objectives;	  supplying	  reliable	  potable	  water	  at	  a	  high	  level	  of	  quality,	  and	  removing	  

sewerage	  and	  flood	  water	  as	  quickly	  as	  possible	  (Rauch	  et	  al.,	  2005).	  Table	  1.1.	  

illustrates	  the	  divergent	  philosophies,	  objectives	  and	  resulting	  infrastructure	  of	  these	  

different	  paradigms	  of	  urban	  water	  management.	  

Various	  alternate	  management	  paradigms	  have	  emerged	  to	  address	  the	  inflexibility	  of	  

current	  urban	  water	  systems	  (Mitchell,	  2006;	  Bettini	  et	  al.,	  2013).	  This	  thesis	  frames	  

the	  real-‐world	  problem	  of	  urban	  water	  management	  in	  its	  contemporary	  Australian	  

context	  using	  one	  of	  these	  alternate	  paradigms,	  Water	  Sensitive	  Cities.	  
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TABLE	  1.1	   CONTRASTING	  PARADIGMS	  OF	  URBAN	  WATER	  MANAGEMENT	  

Traditional	  stance	   Emerging	  stance	  

Human	  waste	  is	  a	  nuisance	  
It	  should	  be	  disposed	  of	  after	  treatment	  

Human	  waste	  is	  a	  resource	  
It	  should	  be	  captured	  and	  processed	  effectively,	  
used	  to	  nourish	  land	  and	  crops	  

Stormwater	  is	  a	  nuisance	  
Convey	  stormwater	  away	  from	  urban	  area	  as	  
rapidly	  as	  possible	  

Stormwater	  is	  a	  resource	  
Harvest	  stormwater	  as	  a	  water	  supply,	  and	  
infiltrate	  or	  retain	  it	  to	  support	  aquifers,	  
waterways	  and	  vegetation	  

Demand	  is	  a	  matter	  of	  quantity	  
Amount	  of	  water	  required	  or	  produced	  by	  
different	  end-‐users	  is	  the	  only	  parameter	  relevant	  
to	  infrastructure	  choices.	  Treat	  all	  supply	  side	  
water	  to	  potable	  quality,	  and	  collect	  all	  waste	  
water	  for	  treatment	  

Demand	  is	  multifaceted	  
Infrastructure	  choice	  should	  match	  the	  varying	  
characteristics	  of	  water	  required	  or	  produced	  
for	  different	  end-‐users	  in	  terms	  of	  quantity,	  
quality,	  level	  of	  reliability,	  etc.	  

One	  use	  (throughput)	  
Water	  follows	  one-‐way	  path	  from	  supply,	  to	  a	  
single	  use,	  to	  treatment	  and	  disposal	  to	  the	  
environment	  

Reuse	  and	  reclamation	  
Water	  can	  be	  used	  multiple	  times,	  by	  cascading	  
from	  higher	  to	  lower	  quality	  needs,	  and	  
reclamation	  treatment	  for	  return	  to	  the	  supply	  
side	  of	  infrastructure	  

Grey	  infrastructure	  
Infrastructure	  is	  made	  of	  concrete,	  metal,	  or	  
plastic	  

Green	  infrastructure	  
Infrastructure	  includes	  not	  only	  pipes	  and	  
treatment	  plants,	  made	  of	  concrete,	  metal,	  and	  
plastic,	  but	  also	  soils	  and	  vegetation	  

Bigger/centralised	  is	  better	  for	  collection	  system	  
and	  treatment	  plants	  

Small/decentralised	  is	  possible,	  often	  desirable,	  
for	  collection	  system	  and	  treatment	  plants	  

Limit	  complexity	  and	  employ	  standard	  solutions	  
Small	  number	  of	  technologies	  by	  urban	  water	  
professionals	  defines	  water	  infrastructure	  

Allow	  diverse	  solutions	  
Decision	  makers	  are	  multidisciplinary.	  Allow	  
new	  management	  strategies	  and	  technologies	  

Integration	  by	  accident	  
Water	  supply,	  wastewater	  and	  stormwater	  may	  
be	  managed	  by	  the	  same	  agency	  as	  matter	  of	  
historical	  happenstance.	  Physically,	  however,	  
three	  systems	  are	  separated	  

Physical	  and	  institutional	  integration	  by	  design	  
Linkages	  must	  be	  made	  between	  water	  supply,	  
wastewater	  and	  stormwater,	  which	  require	  
highly	  coordinated	  management	  

Collaboration	  =	  public	  relations	  
Approach	  other	  agencies	  and	  public	  when	  
approval	  or	  pre-‐chosen	  solution	  is	  required	  

Collaboration	  =	  engagement	  
Enlist	  other	  agencies	  and	  public	  in	  search	  for	  
effective	  solutions	  

REPRODUCED	  FROM	  MITCHELL	  (2006)	  
USED	  WITH	  PERMISSION,	  COPYRIGHT	  ©	  1999	  ROCKY	  MOUNTAIN	  INSTITUTE.	  

1.3 THE	  VISION	  OF	  WATER	  SENSITIVE	  CITIES	  

Water	  Sensitive	  Cities	  is	  an	  emerging	  tangible	  image	  of	  cities	  of	  the	  future,	  

encompassing	  a	  plethora	  of	  terminology	  in	  the	  literature	  related	  to	  the	  sustainable	  use	  

and	  management	  of	  water	  systems	  in	  the	  urban	  context.	  It	  has	  emerged	  in	  an	  

Australian	  setting	  (Lincoln	  and	  Guba,	  1985;	  Wong	  and	  Brown,	  2008),	  but	  encapsulates	  

internationally	  recognised	  shifts	  in	  focus	  of	  urban	  water	  praxis	  (Marsalek	  et	  al.,	  2001;	  

Bettini	  et	  al.,	  2013).	  Such	  shifts	  include;	  from	  engineered	  paradigms	  of	  supply	  delivery,	  

sewerage	  treatment	  and	  waste	  and	  flood	  water	  conveyance,	  to	  the	  principles	  of	  

managing	  all	  facets	  of	  water’s	  journey	  through	  an	  urban	  setting,	  with	  regard	  for	  its	  

rural	  origins,	  coastal	  destinations	  (Vlachos	  and	  Braga,	  2001);	  addressing	  its	  spiritual	  

significances	  (Musacchio,	  2009);	  management	  frameworks	  that	  recognise	  efficient	  use	  

and	  re-‐use,	  to	  meet	  the	  needs	  of	  all	  water	  users	  (Gleick,	  2003);	  and	  a	  concern	  for	  
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urban	  design	  aesthetics,	  where	  the	  visual	  display	  and	  use	  of	  water	  manifests	  these	  

ideals	  for	  all	  to	  acknowledge,	  learn	  and	  appreciate	  (Wong	  and	  Brown,	  2009).	  This	  

holistic	  management	  paradigm	  is	  incorporated	  into	  many	  concepts	  with	  difference	  

foci;	  Integrated	  Water	  Resources	  Management	  (Mitchell,	  2005),	  Integrated	  Urban	  

Water	  Management	  (Mitchell,	  2006),	  Sustainable	  Urban	  Water	  Management	  (Brown	  

and	  Farrelly,	  2009),	  Integrated	  Catchment	  Management	  (Vlachos	  and	  Braga,	  2001)	  and	  

Adaptive	  Integrated	  Water	  Management	  (Pahl-‐Wostl	  et	  al.,	  2011).	  While	  some	  

commentary	  points	  to	  a	  panacea-‐like	  focus	  on	  integration	  in	  these	  management	  

approaches	  (Dovers,	  2005a;	  Biswas,	  2008),	  the	  discourse	  on	  urban	  water	  is	  linked	  to	  

the	  broader	  issues	  of	  sustainable	  development.	  

There	  is	  a	  widespread	  call	  in	  the	  literature	  for	  urban	  water	  managers	  to	  view	  cities	  as	  

human-‐created	  ecosystems.	  This	  necessitates	  managing	  resource	  extraction	  and	  

outputs	  of	  waste	  in	  ways	  responsive	  to	  the	  needs	  of	  other	  organisms,	  ecosystems	  and	  

communities.	  In	  this	  thesis,	  the	  term	  Sustainable	  Urban	  Water	  Management	  (SUWM)	  

is	  used	  as	  the	  umbrella	  concept	  for	  all	  the	  underlying	  principles	  of	  the	  new	  urban	  

water	  management	  paradigm,	  and	  the	  idea	  of	  a	  Water	  Sensitive	  City	  (WSC)	  is	  the	  

vision	  this	  management	  praxis	  aspires	  to	  achieve.	  

With	  the	  modern	  experience	  of	  cities—with	  separated	  water	  supply,	  sewage	  and	  

drainage	  systems	  designed,	  built	  and	  managed	  by	  water	  utilities;	  under	  the	  direction	  

of	  governments	  and	  their	  agencies;	  and	  the	  use	  of	  water	  by	  individuals	  with	  little	  

consideration	  for	  all	  of	  the	  above—there	  is	  much	  work	  to	  be	  done	  to	  achieve	  a	  Water	  

Sensitive	  City.	  However,	  it	  is	  worth	  reflecting	  on	  the	  journey	  of	  modern	  cities,	  to	  see	  

that	  these	  problems	  are	  not	  insurmountable.	  A	  transitions	  framework	  developed	  by	  

Brown	  et	  al.	  (2009b)	  explored	  cities’	  relationships	  with	  water	  resources	  as	  they	  move	  

through	  different	  phases	  of	  water	  system	  development	  (see	  Figure	  1.1).	  Six	  categories	  

of	  urban	  water	  management	  were	  characterised	  by	  the	  socio-‐political	  drivers	  of	  

resource	  use,	  and	  their	  resulting	  physical	  infrastructure.	  

Many	  cities	  have	  tackled	  the	  issues	  of	  providing	  a	  reliable	  clean	  drinking	  water	  supply	  

to	  its	  citizens	  (Water	  Supply	  Cities),	  and	  similar	  success	  has	  been	  achieved	  with	  

sewering	  and	  draining	  cities	  to	  remove	  harmful	  water-‐borne	  wastes	  and	  damaging	  

flood	  waters	  (Sewered	  and	  Drained	  cities).	  There	  has	  been	  some	  success	  at	  building	  in	  

amenity	  provisions	  and	  environmental	  protection	  outcomes	  in	  modern	  urban	  water	  

management	  systems	  to	  create	  the	  Waterways	  City.	  However,	  if	  we	  look	  beyond	  this	  

category	  to	  the	  Water	  Cycle	  City,	  the	  infrastructure	  needed	  to	  deliver	  services	  such	  as	  

fit-‐for-‐purpose	  water	  supply	  and	  waterway	  protection	  are	  significantly	  different	  to	  

current	  reticulated	  systems.	  Thus,	  we	  begin	  to	  understand	  that	  urban	  water	  

management	  has	  reached	  a	  significant	  hurdle,	  embedded	  in	  the	  physical	  artefacts	  that	  

make	  up	  the	  city	  itself.	  	  
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FIGURE	  1.1	   URBAN	  WATER	  TRANSITIONS	  FRAMEWORK	  

	  

REPRODUCED	  FROM	  BROWN	  ET	  AL	  (2009)	  
USED	  WITH	  PERMISSION,	  COPYRIGHT	  ©	  IWA	  PUBLISHING	  

While	  there	  is	  no	  example	  of	  a	  truly	  Water	  Sensitive	  City	  in	  the	  world,	  many	  cities	  are	  

recognising	  this	  concept	  as	  a	  useful	  guiding	  vision	  for	  addressing	  social	  and	  

environmental	  issues	  jointly	  to	  create	  more	  sustainable	  cities	  (Harding,	  2006).	  

However,	  there	  are	  some	  significant	  issues	  between	  socio-‐political	  drivers	  and	  their	  

service	  delivery	  manifestations,	  which	  need	  to	  be	  overcome.	  This	  thesis	  sets	  out	  to	  

explore	  the	  lack	  of	  success	  at	  solving	  these	  urban	  water	  management	  problems.	  

1.4 BARRIERS	  TO	  BETTER	  URBAN	  WATER	  MANAGEMENT	  

Why	  are	  urban	  water	  systems	  failing	  to	  address	  the	  changing	  water	  service	  needs	  of	  

modern	  society?	  And	  why	  have	  new	  management	  paradigms	  such	  as	  SUWM	  failed	  to	  

gain	  traction	  in	  practice	  (Rauch	  et	  al.,	  2005;	  Mitchell,	  2006;	  Biswas,	  2008),	  despite	  

having	  emerged	  some	  two	  decades	  ago	  (Biswas,	  2008;	  Wong	  and	  Brown,	  2008).	  As	  a	  

starting	  point	  to	  understand	  the	  origins	  of	  these	  urban	  water	  management	  challenges,	  

the	  water	  management,	  technological	  innovation	  and	  diffusion	  and	  resource	  

management	  literatures	  were	  reviewed.	  The	  focus	  of	  this	  review	  was	  to	  identify	  

barriers	  to	  the	  uptake	  of	  new	  technology	  and	  management	  techniques,	  and	  a	  general	  

commentary	  on	  urban	  water	  management	  issues	  and	  their	  causes.	  Three	  broad	  

thematic	  areas	  were	  distilled	  and	  discussed	  in	  the	  following	  sections	  to	  provide	  a	  more	  

systematic	  commentary	  of	  this	  complex	  problem.	  

1.4.1 Technological	  lock-‐in	  

In	  their	  historic	  review	  of	  perspectives	  on	  the	  built	  environment,	  Moffat	  &	  Kohler	  

(2008)	  note	  that	  the	  later	  part	  of	  the	  20
th	  century	  was	  characterised	  by	  the	  belief	  that	  

new	  technology	  would	  provide	  unforeseeable	  solutions	  to	  potential	  future	  resource	  
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scarcity.	  This	  and	  the	  alternative	  view	  −	  curbing	  resource	  use	  is	  less	  risky	  than	  

assuming	  technological	  efficacy	  gains	  will	  meet	  demand	  indefinitely	  −	  were	  made	  

famous	  by	  the	  prominent	  public	  wager	  between	  cornucopian	  scientist	  Julian	  Simon	  

and	  ecologist	  Paul	  Ehrlich	  in	  the	  1980s.	  Both	  sides	  of	  this	  debate	  failed	  to	  account	  for	  

the	  uptake	  process	  of	  new	  technology.	  As	  many	  technological	  innovation	  studies	  have	  

revealed,	  the	  adoption	  of	  a	  new	  technology	  is	  dependent	  on	  many	  factors	  (Walker,	  

2000;	  Geels,	  2002).	  Even	  if	  a	  particular	  piece	  of	  technology	  displays	  improved	  

performance	  with	  cost	  effectiveness,	  it	  still	  must	  pass	  further	  tests	  of	  practitioner	  

acceptance	  (through	  training),	  conform	  to	  industry	  standards,	  or	  may	  need	  changes	  to	  

regulatory	  requirements	  before	  it	  can	  be	  mainstreamed.	  A	  new	  technology	  may	  also	  

run	  the	  risk	  of	  being	  perceived	  as	  a	  failure	  through	  inappropriate	  application,	  design	  or	  

maintenance	  (Collingridge,	  1980).	  

Having	  overcome	  these	  hurdles,	  incumbent	  technologies	  are	  often	  the	  more	  attractive	  

option	  in	  the	  short	  term	  due	  to	  their	  reduced	  transaction	  costs	  (Cowan	  and	  Hultén,	  

1996;	  De	  Vaus,	  2001),	  regardless	  if	  it	  is	  a	  better	  fit	  for	  longer	  term	  needs	  (Walker,	  

2000;	  Elzen	  and	  Wieczorek,	  2005).	  This	  is	  a	  particular	  issue	  for	  large	  technical	  systems	  

such	  as	  urban	  water	  systems,	  where	  the	  capital	  and	  transaction	  costs	  of	  change	  are	  

high	  (Walker,	  2000;	  Monstadt,	  2009).	  Thus	  the	  road	  to	  adoption	  of	  a	  new	  technology	  is	  

not	  paved	  by	  its	  higher	  efficiency	  and	  cost	  effectiveness	  alone,	  but	  through	  

competition	  with	  existing	  technology	  (Arthur,	  1989).	  Scholars	  from	  the	  technological	  

innovation	  field	  have	  labelled	  this	  phenomenon	  as	  technological	  entrapment	  or	  ‘lock-‐

in,’	  and	  identified	  it	  as	  a	  key	  blockage	  to	  the	  uptake	  of	  suitable	  technologies	  (Arthur,	  

1989;	  Cowan	  and	  Hultén,	  1996;	  Walker,	  2000;	  Monstadt,	  2009).	  Unless	  a	  system	  is	  

seriously	  underperforming	  it	  is	  unlikely	  that	  a	  new	  alternative	  will	  be	  sought	  or	  

considered.	  Thus,	  the	  ability	  to	  accept	  and	  embrace	  innovation	  is	  also	  an	  important	  

ingredient	  for	  the	  success	  of	  technological	  solutions	  (Foxon	  and	  Pearson,	  2008).	  This	  

leads	  to	  a	  broader	  perspective	  of	  barriers	  to	  more	  sustainable	  management	  of	  urban	  

water;	  those	  embedded	  in	  the	  structure,	  operation	  and	  management	  of	  the	  water	  

system	  itself.	  

1.4.2 Compartmentalisation	  of	  socio-‐technical	  systems	  

The	  historic	  separation	  of	  physical	  water	  supply,	  waste	  and	  in	  some	  cases	  drainage	  

infrastructure,	  grew	  out	  of	  prevalent	  reductionist	  philosophies	  that	  sought	  efficiency	  

by	  breaking	  the	  complex	  task	  of	  urban	  water	  management	  into	  logical	  service	  

provision	  sectors.	  This	  has	  created	  infrastructure	  and	  administration	  legacies	  in	  the	  

compartmentalised	  management	  systems	  set	  up	  to	  oversee	  the	  physical	  systems	  

(Wong	  and	  Brown,	  2009).	  There	  is	  general	  consensus	  in	  the	  resource	  management	  

literature	  that	  the	  tactic	  for	  sustainable	  consumption	  is	  resource	  use	  efficiency	  (Gleick,	  

2003)	  and	  implicit	  in	  this	  aim	  is	  the	  integrated	  management	  of	  water	  extraction,	  

consumption,	  reuse	  and	  disposal	  processes	  (Chocat	  et	  al.,	  2007;	  Barton	  et	  al.,	  2009).	  

Thus,	  incumbent	  separated	  water	  services	  infrastructure,	  and	  their	  management	  

regimes,	  are	  not	  conducive	  to	  more	  sustainable	  use	  and	  management	  of	  water.	  

This	  systemic	  compartmentalisation	  also	  makes	  the	  job	  of	  ensuring	  a	  successful	  

alteration	  to	  any	  part	  of	  the	  water	  management	  system	  difficult.	  As	  Geels	  (2004)	  

argues,	  large	  technical	  systems	  are	  intrinsically	  embedded	  in	  social	  values	  and	  
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behaviours	  that	  indirectly	  affect	  their	  operation,	  i.e.	  they	  represent	  socio-‐technical	  

systems	  of	  infrastructure.	  As	  much	  as	  the	  physical	  design,	  construction,	  operation	  and	  

maintenance	  of	  the	  system	  itself,	  they	  are	  a	  product	  of	  their	  administrative,	  

governance	  and	  regulatory	  arrangements,	  underlying	  philosophies	  and	  user	  

preferences	  and	  behaviours.	  As	  a	  corollary	  to	  this,	  compartmentalised	  urban	  water	  

systems	  will	  experience	  hurdles	  in	  ensuring	  change	  made	  in	  one	  part	  of	  the	  system	  

aligns	  with	  other	  system	  components.	  Thus,	  not	  only	  is	  infrastructure	  unconducive	  to	  

delivering	  contemporary	  water	  services,	  but	  also	  the	  institutional	  arrangements	  and	  

management	  paradigms	  which	  administer	  and	  operate	  these	  water	  systems.	  This	  leads	  

to	  the	  recognition	  that	  the	  water	  management	  regime	  is	  a	  barrier	  to	  better	  urban	  

water	  management.	  

1.4.3 The	  water	  management	  regime	  as	  a	  barrier	  

The	  discussion	  of	  barriers	  has	  so	  far	  spanned	  issues	  of	  technology	  uptake,	  to	  the	  

underlying	  matter	  of	  compartmentalisation	  of	  water	  management	  responsibility.	  

These	  barriers	  are	  interrelated,	  but	  are	  also	  symptoms	  of	  a	  mismatch	  between	  current	  

service	  delivery	  goals	  and	  the	  decision-‐making	  and	  governance	  arrangements	  in	  place	  

to	  deliver	  those	  goals.	  Thus,	  the	  regime	  underpinning	  the	  management	  of	  these	  

systems—the	  actors	  and	  institutions	  and	  the	  interdependencies	  and	  processes	  which	  

connect	  them—need	  to	  be	  understood,	  as	  they	  ultimately	  determine	  change	  to	  urban	  

water	  management	  practice	  (Holtz	  et	  al.,	  2008).	  This	  urban	  water	  regime	  includes	  the	  

actors	  with	  a	  stake	  in	  the	  outcomes	  produced	  by	  the	  system,	  and	  consequently	  a	  

broad	  set	  of	  organisations	  and	  their	  functional	  arrangements,	  roles	  and	  responsibilities	  

with	  regard	  to	  urban	  water	  management.	  Most	  importantly,	  this	  regime	  is	  

underpinned	  by	  an	  institutional	  setting	  that	  establishes	  and	  legitimises	  the	  authority	  

and	  actions	  of	  these	  players.	  	  

It	  is	  within	  these	  governance	  arrangements	  that	  many	  scholars	  recognise	  the	  problem	  

of	  institutional	  inertia	  when	  contemplating	  system	  change	  (Blomquist	  et	  al.,	  2004;	  

Mitchell,	  2005;	  Brown	  and	  Farrelly,	  2009;	  Tortajada,	  2010).	  Institutions	  evolve	  from	  

the	  need	  for	  stability,	  providing	  structures	  of	  organisation	  to	  inject	  certainty	  into	  social	  

life	  (Dovers,	  2005b;	  Scott,	  2008).	  Given	  this	  purpose,	  institutions	  have	  a	  tendency	  

toward	  exclusivity;	  rejecting	  actions	  or	  ideas	  that	  contradict	  or	  outwardly	  challenge	  

the	  rules	  of	  operation	  (Dovers,	  2005b).	  Hence,	  the	  capacity	  to	  pursue	  ‘better’	  urban	  

water	  management	  depends	  on	  the	  ability	  for	  alternative	  approaches	  to	  be	  accepted	  

by	  an	  incumbent	  regime.	  Given	  that	  change	  produces	  uncertainty,	  these	  regimes	  have	  

a	  tendency	  to	  view	  alternatives	  suspiciously	  and	  as	  having	  undesirable	  costs,	  rather	  

than	  as	  an	  investment	  in	  future	  certainty	  and	  stability	  through	  the	  development	  and	  

preparation	  for	  new	  circumstances	  (Institutions	  will	  be	  further	  explored	  and	  explained	  

in	  Chapter	  2).	  

This	  journey	  through	  the	  various	  barriers	  to	  better	  urban	  water	  management	  has	  led	  

to	  a	  growing	  area	  of	  scholarship	  that	  recognises	  that	  a	  root	  of	  the	  difficulties	  lie	  in	  the	  

governance	  of	  urban	  water.	  
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1.5 THE	  URBAN	  WATER	  GOVERNANCE	  PROBLEM	  

All	  these	  previously	  discussed	  barriers	  to	  implementation;	  the	  lock-‐in	  to	  traditional	  

technology;	  the	  compartmentalisation	  of	  the	  act	  of	  urban	  water	  management;	  and	  the	  

institutional	  inertia	  to	  address	  these	  problems;	  are	  symptoms	  of	  water	  governance	  

where	  service	  delivery	  goals,	  physical	  infrastructure	  and	  administration	  and	  decision-‐

making	  processes	  are	  entrenched	  and	  out-‐of-‐step	  with	  contemporary	  problems	  and	  

solutions.	  The	  urban	  water	  sector1	  could	  be	  seen	  as	  reaching	  a	  threshold	  in	  its	  

evolution.	  Modern	  society	  is	  moving	  from	  a	  ‘contain	  and	  drain’	  philosophy	  to	  one	  that	  

is	  recognising	  a	  need	  for	  greater	  sensitivity	  towards	  the	  multiple	  uses,	  values	  and	  

benefits	  of	  water	  in	  the	  urban	  landscape.	  

The	  philosophical	  shift	  in	  the	  service	  delivery	  functions	  of	  urban	  water	  management	  is	  

proving	  difficult	  to	  realise	  because	  of	  its	  radical	  departure	  from	  traditional	  

management	  paradigms	  entrenched	  in	  existing	  governance	  arrangements.	  Solutions	  

have	  been	  designed	  and	  demonstrated	  (Pawson,	  2000;	  Mitchell,	  2006).	  Policy	  from	  

international	  (e.g.	  European	  Union	  Water	  Framework	  Directive),	  national	  (e.g.	  

Australia’s	  National	  Water	  Initiative)	  to	  local	  levels	  is	  outlining	  significant	  reforms	  to	  

address	  the	  urban	  water	  problem	  (Holden	  et	  al.,	  2008).	  Yet	  researchers	  point	  to	  the	  

problems	  persisting	  (Biswas	  and	  Tortajada,	  2010;	  Pahl-‐Wostl	  et	  al.,	  2011),	  and	  

practitioners	  express	  frustration	  that	  despite	  best	  efforts	  and	  intentions,	  continuation	  

of	  the	  status	  quo	  prevails	  (Brown	  et	  al.,	  2009a).	  

The	  disconnection	  between	  policy,	  science	  and	  implementation	  has	  been	  well	  

established	  in	  natural	  resources	  management	  and	  sustainable	  development	  literatures	  

(Elzen	  and	  Wieczorek,	  2005;	  Petrucci	  and	  Quinlan,	  2007;	  Brown,	  2009;	  Head,	  2010).	  So	  

while	  the	  service	  delivery	  functions	  expected	  of	  urban	  water	  management	  are	  

currently	  beyond	  what	  the	  physical	  infrastructure	  can	  deliver,	  the	  governance	  

arrangements	  and	  institutional	  processes	  of	  urban	  water	  management	  regimes	  entrap	  

water	  managers.	  This	  thesis	  focuses	  on	  urban	  water	  governance	  as	  the	  core	  of	  the	  

SUWM	  implementation	  problem	  (Biswas	  and	  Tortajada,	  2010;	  Hukka	  et	  al.,	  2010).	  

1.6 THE	  RESEARCH	  PROBLEM	  

Urban	  water	  management	  problems	  can	  be	  framed	  as	  not	  only	  a	  problem	  of	  

technology	  and	  its	  implementation,	  but	  as	  a	  decreased	  ability	  in	  the	  governance	  of	  

that	  technology	  to	  adapt	  to	  new	  service	  requirements	  and	  operating	  contexts.	  The	  

idea	  of	  a	  socio-‐technical	  system;	  where	  the	  physical	  infrastructure	  and	  technology	  is	  

utilised	  as	  a	  function	  of	  social	  structures,	  norms	  and	  values	  (Geels,	  2004),	  has	  begun	  to	  

help	  unpack	  some	  of	  the	  systemic	  barriers	  in	  existing	  infrastructure	  systems	  to	  adjust	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  The	  term	  ‘urban	  water	  sector’	  is	  used	  throughout	  the	  thesis	  to	  capture	  the	  range	  of	  

actors	  (from	  individuals,	  to	  groups,	  networks	  and	  organizations)	  who	  have	  a	  role	  to	  play	  in	  

managing	  and/or	  governing	  water	  in	  the	  urban	  landscape;	  the	  physical	  infrastructure	  (used	  

to	  supply,	  treat	  and	  drain	  water	  from	  the	  urban	  landscape)	  and	  underlying	  assumptions,	  

cognitive	  frames	  and	  norms	  of	  professional	  practice	  these	  actors	  use	  in	  utilising	  this	  

infrastructure.	  
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to	  new	  objectives	  and	  expectations.	  Using	  this	  socio-‐technical	  frame,	  the	  urban	  water	  

scholarship	  has	  begun	  to	  view	  the	  problem,	  not	  through	  a	  technological	  lens,	  but	  a	  

social	  one.	  

Adaptive	  governance	  (Huitema	  et	  al.,	  2009),	  social	  learning	  (Keen	  et	  al.,	  2005),	  new	  

institutionalism	  (Bartley	  et	  al.,	  2008),	  adaptive	  capacity	  (Engle,	  2011),	  and	  coupling	  

urban	  environments	  and	  socio-‐ecological	  systems	  (Moffatt	  and	  Kohler,	  2008)	  are	  

bringing	  new	  insight	  to	  the	  challenge	  of	  reconfiguring	  urban	  water	  systems	  through	  

new	  forms	  of	  governance.	  If	  the	  solutions	  to	  urban	  water	  issues	  lie	  in	  significant	  

changes	  to	  paradigms	  and	  management	  cultures,	  it	  is	  the	  fundamental	  ‘rules	  of	  the	  

game’	  (North,	  1994)	  or	  institutional	  ‘rules-‐in-‐use’	  (Ostrom,	  1998)	  that	  need	  to	  be	  

rethought	  (Blomquist	  et	  al.,	  2004).	  As	  previously	  highlighted,	  many	  scholars	  and	  

practitioners	  from	  a	  variety	  of	  disciplinary	  backgrounds	  identify	  ‘institutional	  inertia’	  as	  

a	  major	  barrier	  to	  change	  (Imperial,	  1999;	  van	  der	  Brugge	  and	  van	  Raak,	  2007).	  While	  

the	  work	  of	  some	  scholars	  (Becker	  and	  Ostrom,	  1995;	  Crawford	  and	  Ostrom,	  1995;	  

Dovers,	  2001;	  Huitema	  et	  al.,	  2009;	  Pahl-‐Wostl,	  2009;	  Gupta	  et	  al.,	  2010)	  has	  gone	  

some	  way	  towards	  exploring	  the	  role	  of	  institutions	  in	  the	  context	  of	  natural	  resources	  

governance,	  there	  has	  been	  little	  empirical	  research	  that	  sheds	  light	  on	  how	  these	  

systems	  of	  rules	  contribute	  to	  the	  policy-‐implementation	  disconnect.	  Thus	  the	  

systemic	  inertia	  in	  water	  management	  institutions	  remains	  relatively	  undescribed	  in	  

research,	  and	  unchallenged	  in	  practice.	  

Without	  a	  clearer	  understanding	  of	  institutional	  dynamics,	  or	  how	  they	  function	  to	  

produce	  certain	  practices	  and	  outcomes,	  the	  embedded	  governance	  barriers	  to	  change	  

cannot	  be	  identified	  and	  removed	  and/or	  managed	  to	  ensure	  water	  systems	  are	  

responsive	  to	  changing	  operational	  conditions	  and	  societal	  needs.	  This	  research	  sets	  

out	  to	  address	  this	  gap	  by	  beginning	  to	  look	  explicitly	  at	  urban	  water	  institutional	  

settings,	  how	  they	  function	  to	  influence	  urban	  water	  management	  practice,	  and	  how	  

they	  can	  adapt	  to	  new	  needs	  while	  maintaining	  their	  important	  stabilising	  role,	  

thereby	  providing	  adaptive	  governance,	  and	  enabling	  more	  sustainable	  urban	  water	  

management.	  

1.7 RESEARCH	  QUESTIONS	  

Given	  the	  real-‐world	  problem	  of	  urban	  water	  management,	  this	  research	  seeks	  to	  

explain	  the	  process	  of	  regime	  transformation	  in	  the	  urban	  water	  field.	  Specifically,	  this	  

research	  aims	  to	  look	  at	  the	  internal	  workings	  of	  the	  institutional	  setting	  behind	  

management	  regimes,	  to	  identify	  ways	  that	  capacity	  to	  adapt	  to	  new	  circumstances	  

can	  be	  developed	  in	  governance	  arrangements.	  The	  overall	  question	  guiding	  this	  

research	  is:	  How	  can	  urban	  water	  governance	  more	  effectively	  support	  institutional	  
adaptive	  capacity,	  to	  enable	  and	  advance	  a	  shift	  toward	  sustainable	  urban	  water	  
management?	  

To	  address	  this	  question,	  three	  sequential	  aims	  were	  sought	  through	  the	  research	  

process:	  

1. To	  empirically	  map	  the	  dynamic	  institutional	  context	  of	  urban	  water	  

governance.	  
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2. To	  generate	  recommendations	  on	  how	  institutional	  adaptive	  capacity	  can	  be	  

built	  in	  governance	  processes.	  

3. To	  extend	  theoretical	  insights	  into	  adaptive	  capacity.	  

A	  series	  of	  research	  objectives	  were	  derived	  as	  a	  means	  of	  achieving	  these	  aims,	  and	  

thereby	  address	  the	  research	  question.	  These	  objectives	  were	  to:	  

1. develop	  a	  conceptual	  understanding	  of	  how	  urban	  water	  institutions	  function;	  

2. empirically	  identify	  dynamic	  processes	  of	  change	  within	  cases	  of	  urban	  water	  

institutional	  systems;	  

3. identify	  and	  describe	  the	  mechanisms	  of	  adaptive	  capacity	  within	  urban	  water	  

institutional	  dynamics;	  

4. contrast	  and	  understand	  the	  mechanisms	  of	  adaptive	  capacity	  within	  urban	  water	  

institutional	  dynamics,	  and	  

5. identify	  and	  analyse	  the	  role	  actors	  play	  in	  institutional	  adaptive	  capacity.	  

The	  research	  aims	  are	  further	  framed	  by	  the	  literature	  review	  presented	  in	  Chapter	  2	  

(page	  15),	  and	  the	  specific	  objectives	  distinguished	  and	  explained	  by	  the	  research	  

approach	  outlined	  in	  Chapter	  3	  (page	  35).	  

1.8 THESIS	  STRUCTURE	  

As	  a	  thesis-‐by-‐publication,	  this	  dissertation	  does	  not	  follow	  the	  traditional	  structure	  of	  

a	  monograph.	  This	  introductory	  chapter	  has	  framed	  the	  study	  within	  the	  real-‐world	  

problem	  of	  urban	  water	  management.	  Chapters	  2	  and	  3	  position	  the	  research	  in	  the	  

literature	  and	  provide	  a	  discussion	  of	  the	  methodological	  approach	  to	  the	  study	  

respectively.	  However	  some	  of	  this	  commentary	  is	  also	  provided	  by	  the	  publications,	  

which	  for	  the	  most	  part	  make	  up	  the	  conventional	  results	  and	  discussion	  chapters	  of	  a	  

traditional	  thesis.	  These	  sections	  are	  referred	  to	  where	  relevant	  in	  the	  chapter	  text.	  

Linking	  text	  is	  provided	  prior	  to	  the	  reproduction	  of	  each	  publication	  to	  assist	  the	  

reader	  to	  navigate	  the	  text	  and	  provide	  the	  context	  within	  which	  each	  publication	  

contributes	  to	  the	  overall	  work.	  Declarations	  of	  Authorship	  are	  also	  provided	  for	  each	  

publication	  to	  indicate	  the	  percentages	  of	  the	  authors’	  involvement	  in	  the	  publication,	  

in	  adherence	  to	  Monash	  University’s	  thesis-‐by-‐publication	  requirements.	  

To	  maintain	  pagination	  throughout	  this	  thesis,	  the	  page	  numbers	  of	  publications	  have	  

been	  altered.	  However,	  heading	  numbering	  has	  been	  retained	  within	  each	  publication.	  

For	  language	  consistency,	  English	  spelling	  has	  been	  used	  throughout	  the	  thesis,	  and	  

some	  publications	  may	  have	  been	  altered	  from	  their	  published	  versions	  in	  this	  regard.	  
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CHAPTER	  2: THEORETICAL	  FRAMING	  
2.1 INTRODUCTION	  

Due	  to	  the	  exploratory	  nature	  of	  this	  research,	  this	  chapter	  is	  not	  structured	  as	  a	  
traditional	  literature	  review.	  While	  it	  establishes	  the	  place	  of	  this	  study	  in	  current	  
scholarship	  (and	  why	  it	  is	  exploratory),	  due	  to	  the	  emergent	  nature	  of	  the	  research	  
design,	  the	  literature	  informed	  the	  study	  progressively.	  As	  such,	  some	  work	  reported	  
in	  this	  section	  goes	  towards	  achieving	  some	  of	  the	  research	  objectives,	  and	  thus,	  could	  
be	  considered	  results.	  However,	  in	  the	  interests	  of	  presenting	  a	  comprehensive	  
commentary	  on	  the	  scholarly	  gap	  the	  research	  addresses,	  this	  work	  is	  included	  in	  this	  
chapter.	  In	  a	  similar	  vein,	  some	  of	  the	  arguments	  presented	  here	  are	  contained	  in	  
published	  papers,	  so	  the	  content	  has	  been	  reproduced	  and/or	  summarised	  from	  those	  
sources	  for	  continuity.	  

2.2 GOVERNING,	  GOVERNANCE	  AND	  THE	  ROLE	  OF	  INSTITUTIONS	  

It	  is	  evident	  in	  the	  water	  management	  problem	  described	  in	  the	  previous	  chapter,	  that	  
while	  human	  society’s	  ability	  to	  develop	  through	  technology	  is	  well	  advanced,	  
understanding	  how	  governance	  processes	  fulfil	  societal	  needs	  has	  not	  kept	  pace	  (Folke	  
et	  al.,	  2005;	  Biswas	  and	  Tortajada,	  2010;	  van	  de	  Meene	  et	  al.,	  2011;	  Westley	  et	  al.,	  
2011).	  The	  complexity	  of	  sustainability	  problems	  (Dovers,	  2005)	  raise	  fundamental	  
questions	  surrounding	  the	  relationship	  between	  state,	  society	  and	  the	  natural	  
environment.	  In	  the	  mêlée	  of	  interests	  and	  expectations	  that	  result,	  governments	  are	  
struggling	  to	  govern,	  using	  the	  authority	  structures	  and	  processes	  of	  management	  
available	  to	  them	  (Tiihonen,	  2004;	  Meuleman,	  2008;	  Teisman	  et	  al.,	  2009).	  
Consequently,	  within	  the	  sustainability	  sciences,	  the	  study	  of	  many	  environmental	  
problems	  has	  moved	  to	  questions	  of	  governance	  (Adger	  and	  Jordan,	  2009);	  the	  
structures	  and	  processes	  by	  which	  collective	  decisions	  are	  made	  to	  organise	  societal	  
affairs	  and	  meet	  societal	  needs	  (Folke	  et	  al.,	  2005).	  Urban	  water	  management	  
problems	  represent,	  not	  a	  failure	  of	  governments,	  but	  a	  failure	  of	  governance	  
(Tiihonen,	  2004;	  Pahl-‐Wostl,	  2009).	  

The	  idea	  of	  governance	  has	  regained	  popularity	  in	  recent	  years	  as	  a	  means	  for	  
researchers	  to	  explain	  the	  ‘deeper	  structures	  of	  economy	  and	  society’	  (Tiihonen,	  
2004:43).	  In	  particular,	  to	  describe	  the	  contemporary	  shift	  away	  from	  ‘top-‐down’	  
control	  from	  governments,	  to	  more	  cooperative	  and	  inclusive	  forms	  of	  societal	  
decision-‐making	  (Mayntz,	  2003).The	  term	  has	  been	  discussed	  and	  defined	  in	  a	  wide	  
range	  of	  ways	  (Mayntz,	  2003;	  Tiihonen,	  2004).	  Here,	  it	  is	  employed	  as	  an	  overarching	  
concept	  to	  describe	  the	  political	  and	  administrative	  field	  of	  urban	  water	  management.	  
As	  Pahl-‐Wostl	  (2009)	  observed,	  it	  has	  gained	  popularity	  with	  environmental	  scholars,	  
providing	  a	  bridge	  to	  the	  social	  sciences	  for	  exploring	  the	  human	  dimension	  of	  
sustainability	  science.	  

A	  prevalent	  means	  of	  characterising	  governance	  in	  the	  resources	  management	  
literature	  has	  been	  as	  three	  distinctive	  modes;	  hierarchical,	  market	  and	  network	  or	  
polycentric	  (Meuleman,	  2008).	  These	  modes	  are	  distinguished	  by	  where	  decision-‐
making	  authority	  is	  found;	  centralised	  bodies	  vested	  with	  power	  through	  formal	  laws	  



CHAPTER	  2	  

16	  

and	  accountability	  mechanisms	  (hierarchical);	  delegated	  roles	  and	  responsibilities	  with	  
regulatory	  mechanisms	  to	  ensure	  compliance	  (market);	  and	  disperse	  nodes	  of	  power	  
and	  influence	  connected	  through	  networks	  and	  based	  on	  principles	  of	  participation	  
and	  consensus	  (network)	  (Meuleman,	  2008;	  van	  de	  Meene	  et	  al.,	  2011).	  This	  typology	  
has	  generated	  understanding	  and	  discussion	  of	  decision-‐making	  processes	  and	  
accountability	  issues	  at	  the	  heart	  of	  resource	  allocation	  and	  management	  problems	  
(Lemos	  and	  Agrawal,	  2006;	  Biswas	  and	  Tortajada,	  2010).	  However,	  they	  represent	  
ideal	  forms	  of	  governance	  (Treib	  et	  al.,	  2007;	  Meuleman,	  2008).	  In	  reality	  a	  hybrid	  mix	  
of	  different	  features	  and	  instruments	  from	  all	  three	  modes	  are	  likely	  to	  appear,	  and	  be	  
required	  to	  solve	  different	  types	  of	  issues	  in	  different	  contexts	  (van	  de	  Meene	  et	  al.,	  
2011).	  

Another	  perspective	  on	  governance	  comes	  from	  the	  typology	  developed	  by	  Treib	  and	  
colleagues	  (2007),	  which	  distinguishes	  governance	  through	  the	  mechanism	  by	  which	  
governing	  occurs.	  A	  focus	  on	  actor	  networks	  and	  power	  dynamics	  is	  typified	  as	  politics,	  
steering	  through	  different	  discourses	  and	  instruments	  as	  policy,	  and	  systems	  of	  rules	  
that	  structure	  the	  actions	  of	  actors	  as	  polity.	  This	  later	  perspective	  of	  governance	  is	  
adopted	  by	  this	  research,	  as	  it	  enables	  an	  understanding	  of	  broader	  processes	  of	  
change,	  rather	  than	  focusing	  on	  power	  and	  agency	  in	  the	  political	  dimension,	  or	  on	  the	  
specific	  outcomes	  of	  policy	  processes.	  Using	  this	  polity	  perspective,	  a	  greater	  
understanding	  of	  the	  components	  of	  governance;	  actors,	  processes,	  structures	  and	  
influences	  (van	  der	  Brugge,	  2009);	  can	  be	  developed	  in	  concert,	  to	  make	  sense	  of	  the	  
complexity	  of	  urban	  water	  governance.	  

A	  review	  of	  governance	  in	  the	  sustainability	  literature	  shows	  there	  has	  been	  much	  
advocacy	  for	  the	  network	  mode	  of	  governance.	  This	  idea	  of	  broader	  involvement	  in	  
governance	  processes	  has	  been	  incorporated	  into	  the	  concept	  of	  Adaptive	  Governance	  
(Folke	  et	  al.,	  2005;	  Huitema	  et	  al.,	  2009).	  With	  heritage	  in	  natural	  resources	  
management	  (Chapin	  et	  al.,	  2010),	  this	  concept	  has	  arisen	  from	  the	  idea	  that	  more	  
inclusive	  and	  participatory	  decision-‐making	  is	  required,	  to	  address	  the	  multi-‐scale,	  
cross-‐jurisdictional	  and	  temporal	  dimensions	  of	  sustainability	  issues	  (Lee,	  1999;	  Olsson	  
et	  al.,	  2006).	  It	  emphasises	  the	  need	  to	  build	  a	  societal	  basis	  for	  resilient	  and	  adaptive	  
socio-‐ecological	  systems	  (Pahl-‐Wostl	  et	  al.,	  2007;	  Biggs	  et	  al.,	  2010;	  Chapin	  et	  al.,	  
2010).	  For	  this	  reason,	  the	  focus	  is	  on	  diverse	  knowledge	  and	  perspectives,	  to	  foster	  
social	  learning	  processes.	  In	  this	  way,	  system	  feedbacks	  are	  recognised	  and	  generate	  
new	  knowledge	  and	  experience	  to	  inform	  management	  practices	  (Lee,	  1999;	  Folke	  et	  
al.,	  2005;	  Keen	  et	  al.,	  2005).	  

There	  is	  a	  growing	  number	  of	  new	  governance	  arrangements	  that	  build	  on	  this	  
adaptive	  governance	  lineage,	  such	  as	  co-‐management	  (Huitema	  et	  al.,	  2009),	  private-‐
social	  partnerships	  (Lemos	  and	  Agrawal,	  2006),	  transitions	  management	  (Loorbach,	  
2010)	  and	  social	  innovation	  and	  entrepreneurialism	  (Huitema	  and	  Meijerink,	  2009;	  
Biggs	  et	  al.,	  2010;	  Westley	  et	  al.,	  2011).	  Advocates	  for	  these	  alternative	  forms	  of	  
governance	  argue	  that	  the	  adaptive	  and	  reflexive	  qualities	  inherent	  in	  them	  enable	  
more	  responsive	  institutional	  systems	  and	  management	  practices	  (Folke	  et	  al.,	  2005;	  
Olsson	  et	  al.,	  2006;	  Teisman	  et	  al.,	  2009;	  Rotmans	  and	  Loorbach,	  2010;	  Westley	  et	  al.,	  
2011).	  However,	  other	  scholars	  argue	  that	  successful	  implementation	  of	  these	  forms	  
of	  governance	  has	  not	  yet	  been	  realised	  (Huitema	  et	  al.,	  2009;	  Rijke	  et	  al.,	  2013).	  
Others	  query	  the	  emphasis	  on	  social	  learning	  (Reed	  et	  al.,	  2010),	  arguing	  this	  neglects	  
other	  key	  governance	  processes	  such	  as	  decision-‐making,	  action	  taking,	  and	  
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consideration	  for	  where	  authority	  and	  power	  for	  these	  activities	  lies	  (Huitema	  et	  al.,	  
2009;	  Sandström,	  2009).	  

Regardless	  of	  how	  governance	  is	  understood,	  underlying	  all	  these	  discussions	  is	  the	  
question	  of	  what	  role	  institutions	  have	  to	  play	  in	  the	  act	  of	  governing	  (Young	  et	  al.,	  
2008;	  Tortajada,	  2010).	  How	  do	  formal	  and	  informal	  institutions	  coordinate	  and	  steer	  
collective	  decisions	  and	  actions?	  The	  concept	  of	  institutions	  includes	  formal	  rules	  such	  
as	  laws,	  legislation,	  policies	  and	  documented	  procedures;	  and	  informal	  rules	  such	  as	  
relationships,	  power	  structures,	  procedures	  and	  norms	  that	  are	  followed	  in	  everyday	  
working	  life	  (Pierre	  and	  Peters,	  2000).	  A	  more	  detailed	  discussion	  of	  this	  key	  concept	  is	  
provided	  in	  Section	  2.4,	  but	  it	  needs	  to	  be	  noted	  here	  that	  governance	  scholars	  argue	  
that	  institutions	  have	  not	  kept	  up	  with	  the	  layers	  of	  complexity	  being	  added	  to	  the	  act	  
of	  governing	  (Tiihonen,	  2004;	  Huitema	  et	  al.,	  2009).	  Conversely,	  they	  are	  also	  seen	  as	  
key	  resources	  for	  addressing	  governance	  problems	  (Dovers,	  2001;	  Blomquist	  et	  al.,	  
2004;	  Young	  et	  al.,	  2008).	  The	  use	  of	  institutions	  in	  the	  literature,	  as	  both	  the	  problem	  
and	  solution,	  highlights	  an	  underdeveloped	  understanding	  of	  institutions	  at	  an	  
empirical	  level.	  What	  are	  the	  institutional	  barriers	  and	  opportunities?	  How	  can	  they	  be	  
removed	  and/or	  utilised?	  This	  paucity	  in	  the	  scholarship	  to	  both	  explain	  and	  create	  
appropriate	  governance	  is	  the	  crux	  of	  this	  thesis	  –	  to	  understand	  governance	  issues	  
through	  the	  lens	  of	  institutional	  change.	  

How	  can	  we	  begin	  to	  conceptualise	  this	  idea	  that	  institutions	  provide	  the	  underlying	  
structures	  and	  processes	  of	  governance?	  The	  chapter	  now	  begins	  to	  diverge	  from	  a	  
traditional	  literature	  review	  to	  address	  Research	  Objective	  1;	  to	  develop	  a	  conceptual	  
understanding	  of	  how	  urban	  water	  institutions	  function.	  However,	  elements	  of	  the	  
discussion	  will	  continue	  to	  place	  this	  research	  in	  its	  scholarly	  context.	  

2.3 COMPLEX	  ADAPTIVE	  SYSTEMS	  

To	  begin	  to	  explore	  the	  governance	  issues	  behind	  urban	  water	  management,	  first	  an	  
understanding	  of	  what	  it	  is	  to	  be	  explored	  must	  be	  found.	  The	  use	  of	  systems	  theory	  to	  
aid	  in	  the	  study	  of	  social	  and	  ecological	  phenomenon	  has	  permeated	  many	  different	  
disciplines	  and	  fields	  (Forrester,	  1994;	  Simon,	  2008).	  Many	  of	  the	  scholarly	  
communities	  working	  on	  the	  urban	  water	  management	  problem	  are	  implicitly	  
employing	  complex	  systems	  theory	  (Rijke	  et	  al.,	  2013).	  To	  align	  with	  its	  academic	  
community,	  this	  research	  will	  also	  draw	  on	  this	  theoretical	  background	  to	  understand	  
the	  subject	  of	  this	  study	  –	  the	  institutional	  settings	  underpinning	  urban	  water	  
governance.	  

Complex	  adaptive	  systems	  theory	  recognises	  that	  systems	  comprise	  of	  components,	  
interconnecting	  and	  interacting	  to	  produce	  emergent	  properties	  (Forrester,	  1994).	  
Whilst	  complex	  systems	  theory	  developed	  from	  diverse	  disciplinary	  backgrounds	  (Ison,	  
2010),	  this	  included	  sociological	  origins.	  As	  such,	  this	  idea	  of	  emergence	  can	  be	  aligned	  
to	  the	  theory	  of	  structuration	  in	  social	  systems	  (Giddens,	  1984).	  In	  his	  classic	  theory	  on	  
societal	  functioning,	  Giddens	  (1984)	  argued	  that	  all	  human	  action	  occurs	  within	  the	  
bounds	  of	  social	  structures,	  and	  that	  human	  agency	  contains	  the	  ability	  to	  alter	  these	  
structures.	  With	  their	  capacity	  for	  reflexivity	  and	  abstract	  thought,	  humans	  can	  
anticipate,	  plan,	  and	  forecast	  their	  actions	  in	  response	  to	  stimuli.	  This	  provides	  an	  
ability	  to	  act	  as	  agents	  of	  change,	  to	  reorganise	  the	  system	  in	  which	  they	  operate	  
(Teisman	  et	  al.,	  2009,	  Loorbach,	  2010).	  Hence	  society	  is	  self-‐organised,	  through	  a	  
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continual	  dynamic	  interplay	  between	  the	  system’s	  components	  or	  structures,	  and	  the	  
activities	  of	  actors.	  

Self-‐organisation	  is	  one	  key	  property	  which	  emerges	  in	  complex	  adaptive	  systems	  (de	  
Haan,	  2006),	  and	  is	  an	  important	  theoretical	  underpinning	  to	  this	  thesis.	  For,	  in	  
recognising	  urban	  water	  institutional	  settings	  as	  complex	  adaptive	  systems,	  they	  have	  
the	  ability	  to	  change	  structurally	  and	  functionally,	  as	  a	  result	  of	  actors’	  activities.	  
Identifying	  and	  understanding	  the	  mechanisms	  of	  agency	  behind	  system	  changes	  may	  
provide	  an	  ability	  to	  become	  more	  proactive	  in	  guiding	  adjustments,	  and	  hence	  
expedite	  shifts	  to	  more	  sustainable	  urban	  water	  management.	  There	  is,	  however,	  
some	  controversy	  over	  whether	  harnessing	  the	  self-‐organising	  capacity	  of	  complex	  
adaptive	  systems	  is	  possible	  (Walker	  and	  Shove,	  2008;	  Teisman	  et	  al.,	  2009),	  given	  the	  
unpredictable	  nature	  of	  these	  emergent	  properties	  (Hjorth	  and	  Bagheri,	  2006).	  Some	  
argue	  for	  a	  co-‐evolutionary	  approach,	  where	  system	  change	  is	  a	  reciprocal	  process	  of	  
organic	  experimentation	  between	  system	  actors	  and	  components	  (Gerrits,	  2008).	  

This	  thesis	  views	  these	  two	  approaches,	  co-‐evolution	  and	  active	  intervention,	  as	  non-‐
mutually	  exclusive.	  Both	  aim	  to	  influence	  system	  change,	  though	  co-‐evolution	  takes	  a	  
more	  passive,	  conservative	  standpoint.	  This	  research	  takes	  a	  somewhat	  normative	  but	  
pragmatic	  view.	  Given	  the	  increasing	  concerns	  that	  urban	  water	  systems	  are	  not	  
meeting	  new	  water	  management	  objectives	  and	  climate	  conditions,	  a	  more	  a	  
proactive	  role	  in	  systemic	  change	  needs	  to	  be	  explored.	  Therefore,	  in	  this	  thesis,	  
complex	  adaptive	  systems	  provide	  the	  ontological	  basis	  for	  framing	  urban	  water	  
governance	  problems;	  as	  systems	  of	  components	  connected	  by	  processes	  of	  agency,	  
which	  interact	  in	  complex	  independencies	  to	  shape	  the	  nature	  of	  the	  system	  itself.	  
What	  the	  components	  and	  agency	  comprise	  of	  is	  now	  explored.	  

2.4 INSTITUTIONS	  AS	  SYSTEMS	  AND	  THE	  ROLE	  OF	  AGENCY	  

An	  institutional	  perspective	  has	  been	  recognised	  as	  a	  useful	  lens	  for	  exploring	  a	  range	  
of	  sustainability	  issues	  (Dovers,	  2001;	  Rotmans,	  2005;	  Bartley	  et	  al.,	  2008;	  Huitema	  et	  
al.,	  2009;	  Sandström,	  2009;	  Young,	  2009;	  Fuller,	  2010;	  Engle,	  2012).	  However,	  the	  use	  
of	  the	  term	  institution	  is	  diverse	  (Hodgson,	  2006).	  This	  section	  is	  devoted	  to	  clarifying	  
its	  use	  within	  this	  particular	  study.	  

Institutional	  analysts	  have	  identified	  three	  dominant	  streams	  of	  institutional	  theory,	  
with	  differing	  epistemological	  emphases	  (Hall	  and	  Taylor,	  1996;	  Campbell,	  2004;	  Scott,	  
2008).	  These	  are	  described	  in	  detail	  by	  (Hall	  and	  Taylor,	  1996),	  and	  are	  summarily	  
reduced	  here	  to;	  Rational	  Choice	  Institutionalism,	  which	  focuses	  on	  systems	  of	  rules	  
and	  the	  sanctions	  and	  rewards	  needed	  to	  ensure	  the	  system	  functions	  well;	  Historical	  
Institutionalism,	  which	  is	  concerned	  with	  understanding	  questions	  of	  legitimacy	  in	  the	  
origin	  and	  evolution	  of	  contemporary	  institutions;	  and	  Sociological	  Institutionalism,	  
which	  is	  interested	  with	  the	  nature	  of	  society	  and	  how	  it	  functions	  through	  
examination	  of	  institutions.	  It	  is	  this	  latter	  stream	  that	  suits	  the	  purpose	  of	  this	  thesis,	  
as	  it	  allows	  emphasis	  to	  be	  placed	  on	  the	  actors	  in	  the	  system	  and	  what	  they	  do,	  
rather	  than	  on	  the	  way	  institutions	  constrain	  them.	  A	  most	  eloquent	  and	  suitable	  
definition	  of	  institutions	  using	  this	  sociological	  slant	  is	  given	  by	  Campbell	  (2004):	  

‘Institutions	  are	  the	  foundation	  of	  social	  life.	  They	  consist	  of	  formal	  and	  informal	  rules,	  
monitoring	  and	  enforcement	  mechanisms,	  and	  systems	  of	  meaning	  that	  define	  the	  
context	  within	  which	  individuals...nation-‐states,	  and	  other	  organisations	  operate	  and	  
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interact	  with	  each	  other.	  Institutions	  are	  settlements	  from	  struggle	  and	  bargaining.	  
They	  reflect	  the	  resources	  and	  power	  of	  those	  who	  made	  them	  and,	  in	  turn,	  affect	  the	  
distribution	  of	  resources	  and	  power	  in	  society.	  Once	  created,	  institutions	  are	  powerful	  
external	  forces	  that	  help	  determine	  how	  people	  make	  sense	  of	  their	  world	  and	  act	  in	  it.	  
They	  channel	  and	  regulate	  conflict	  and	  thus	  ensure	  stability	  in	  society.’	  (Campbell,	  
2004).	  

The	  only	  addition	  to	  this	  description	  pertinent	  to	  this	  thesis	  is	  that,	  beyond	  mediating	  
conflict,	  institutions	  also	  shape	  and	  guide	  actors	  behaviours,	  enabling	  collective	  action	  
(Eisenack	  and	  Stecker,	  2012).	  Sometimes,	  this	  may	  be	  aimed	  at	  changing	  the	  
institutions	  themselves.	  This	  thesis	  employs	  the	  idea	  of	  ‘rules-‐in-‐use’	  (Ostrom,	  1998)	  to	  
encompass	  the	  variety	  of	  documented	  laws,	  social	  norms,	  and	  cognitive	  frames	  that	  
make	  up	  the	  institutional	  setting.	  This	  concept	  allows	  an	  emphasis	  on	  the	  more	  
informal	  institutions,	  such	  as	  shared	  meanings,	  norms	  and	  other	  social	  constructs.	  	  

As	  they	  are	  more	  tacitly	  known,	  these	  informal	  institutions	  are	  not	  so	  apparent	  in	  
definitions	  such	  as	  the	  ‘rules	  of	  the	  game’	  (North,	  1994).	  However,	  they	  are	  
particularly	  important,	  as	  they	  are	  often	  the	  means	  by	  which	  formal	  institutions	  are	  
created,	  shared	  and	  legitimised.	  As	  Helmke	  and	  Levitsky	  (2004)	  point	  out,	  neglecting	  
these	  informal	  rules-‐in-‐use	  risks	  missing	  crucial	  mechanisms	  for	  understanding	  
institutional	  change.	  Following	  this	  observation,	  the	  interplay	  between	  formal	  
institutions	  and	  the	  informal	  institutions	  guiding	  actor’s	  interpretations,	  choices	  and	  
enactment	  of	  formalised	  rules,	  are	  the	  processes	  by	  which	  institutions	  are	  changed	  
(Hall	  and	  Taylor,	  1996).	  While	  having	  a	  reputation	  as	  being	  inert,	  institutions	  do	  
change,	  albeit	  slowly	  (Dovers,	  2001;	  Campbell,	  2004;	  Garmestani	  et	  al.,	  2009).	  Rather	  
than	  viewing	  these	  structures	  of	  governance	  as	  barriers,	  this	  thesis	  is	  underscored	  by	  
the	  assumption	  that	  institutions	  could	  enable	  change,	  if	  identified	  and	  harnessed	  in	  
appropriate	  ways.	  

This	  raises	  the	  question	  of	  power	  in	  institutional	  systems	  (Sandström,	  2009).	  This	  
thesis	  deals	  with	  this	  issue	  by	  using	  an	  actor-‐orientated	  analysis	  of	  the	  urban	  water	  
institutional	  setting.	  By	  focusing	  on	  agency,	  an	  understanding	  of	  where	  power	  is	  
vested	  in	  the	  system	  can	  be	  generated.	  While	  this	  research	  did	  not	  explicitly	  explore	  
questions	  of	  power,	  the	  information	  the	  study	  generated	  could	  empower	  actors	  with	  
an	  appreciation	  of	  power	  dynamics	  within	  their	  operating	  context,	  and	  new	  knowledge	  
of	  their	  own	  capacity	  to	  act	  as	  change	  agents.	  Therefore,	  this	  research	  contributes	  to	  
questions	  of	  power,	  by	  inputting	  understandings	  of	  power	  dynamics	  into	  the	  applied	  
governance	  approach	  provided	  by	  Transitions	  Management.	  This	  is	  explored	  in	  
Publication	  Three.	  The	  extent	  of	  action	  research	  in	  this	  study	  design	  is	  discussed	  in	  
Chapter	  3.	  While	  questions	  of	  power	  are	  important,	  this	  work	  has	  sought	  to	  develop	  
an	  overall	  picture	  of	  institutional	  change	  as	  a	  starting	  point	  for	  understanding	  adaptive	  
governance,	  thereby	  offering	  a	  means	  of	  exploring	  the	  power	  dynamics	  therein.	  

The	  above	  discussion	  has	  gone	  some	  way	  to	  clarify	  the	  subject	  of	  this	  research	  and	  the	  
scholarly	  heritage	  it	  draws	  on.	  However,	  to	  pursue	  the	  research	  objective	  to	  
understand	  institutional	  change,	  intellectual	  tools	  for	  understanding	  system	  change	  
are	  needed.	  	  
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2.5 EXPLORING	  SYSTEM	  CHANGE	  

To	  understand	  how	  institutional	  systems	  change,	  an	  understanding	  of	  how	  self-‐
organising	  properties	  emerge,	  and	  how	  they	  help	  actors	  to	  navigate	  dynamic	  change	  
processes	  are	  called	  for.	  Research	  examining	  how	  human	  society	  interacts	  with	  
ecosystems	  and	  technological	  systems	  provide	  intellectual	  and	  analytical	  tools	  for	  
understanding	  these	  change	  processes	  and	  the	  role	  actors	  play	  in	  them.	  

2.5.1 Transitions	  

A	  prominent	  scholarship	  emerging	  from	  science	  and	  technical	  studies	  is	  that	  of	  
transitions.	  A	  transition	  is	  defined	  as	  a	  fundamental	  change	  in	  the	  way	  society	  
operates,	  which	  occurs	  over	  a	  generation	  or	  more	  (Rotmans,	  2001).	  There	  is	  a	  strong	  
body	  of	  theoretical	  developments	  in	  transitions.	  For	  example,	  the	  multi-‐level	  
perspective	  (Rip	  and	  Kemp,	  1998;	  Geels	  and	  Schot,	  2007)	  is	  used	  to	  distinguish	  
between	  macro	  (landscape),	  meso	  (regime)	  and	  micro	  (niche)	  levels	  of	  societal	  change.	  
Also,	  the	  diffusion	  of	  innovation	  S	  curve	  delimitates	  pre-‐development,	  take-‐off,	  
acceleration	  and	  stabilization	  phases	  of	  transitions	  (Rogers,	  1962;	  Rotmans,	  2001).	  	  

Transitions	  theorists	  are	  now	  beginning	  to	  unpack	  change	  dynamics,	  identifying	  
different	  drivers	  that	  create	  interplay	  between	  macro,	  meso	  and	  micro	  levels	  and	  
result	  in	  different	  pathways	  and	  patterns	  of	  change	  (Geels	  and	  Schot,	  2007;	  van	  der	  
Brugge,	  2009;	  de	  Haan	  and	  Rotmans,	  2011).	  This	  work	  is	  beginning	  to	  unravel	  the	  
processes	  behind	  transitions,	  however,	  the	  scholarship	  is	  still	  developing,	  and	  as	  
Berkhout	  et	  al.	  (2003)	  note,	  there	  has	  been	  limited	  empirical	  testing	  of	  these	  
theoretical	  developments.	  Nevertheless,	  transition	  theorists	  have	  taken	  these	  
theoretical	  understandings	  a	  step	  further,	  by	  developing	  a	  framework	  to	  
operationalise	  the	  theory.	  Transitions	  Management	  offers	  a	  theoretically	  grounded	  
process	  to	  guide	  transitions	  (Loorbach	  and	  Rotmans,	  2010),	  drawing	  on	  foresight	  and	  
scenario	  techniques	  for	  problem	  framing,	  visioning	  and	  planning	  (Sondeijker	  et	  al.,	  
2006),	  using	  participatory	  techniques	  and	  social	  learning	  as	  central	  tenets	  for	  
developing	  alternative	  governance	  solutions	  to	  sustainability	  issues	  (Rotmans	  and	  
Loorbach,	  2010).	  	  

Transitions	  theories	  have	  been	  criticized	  largely	  for	  their	  assumption	  that	  managing	  
emergent	  properties	  in	  complex	  systems	  can	  be	  achieved	  (Walker	  and	  Shove,	  2008),	  
and	  for	  not	  yet	  providing	  detail	  on	  the	  dynamic	  change	  processes	  behind	  a	  transition	  
(Farla	  et	  al.,	  2012;	  Markard	  et	  al.,	  2012;	  Park	  et	  al.,	  2012).	  A	  discussion	  of	  these	  
criticisms	  can	  be	  found	  in	  Publication	  Three.	  As	  a	  relatively	  young	  scholarship,	  
Transitions	  theories	  have	  been	  advanced	  to	  contribute	  broad	  conceptualisations	  for	  
understanding	  societal	  change,	  while	  Transitions	  Management	  has	  been	  developed	  
through	  iterative	  theory	  development/empirical	  application	  processes	  to	  provide	  a	  
pragmatic	  method	  for	  influencing	  institutional	  change.	  However,	  neither	  provides	  the	  
analytical	  tools	  applicable	  to	  the	  research	  aims	  and	  questions	  of	  this	  study.	  To	  quote	  
the	  prominent	  transitions	  scholar,	  Jan	  Rotmans:	  

‘We	  know	  too	  little	  about	  the	  social	  and	  institutional	  aspects	  of	  transitions	  and	  the	  
extent	  to	  which	  institutions	  change	  and	  are	  changed	  by	  them.	  The	  process	  side	  of	  
transition	  management	  lacks	  a	  satisfactory	  knowledge	  base.’	  (Rotmans,	  2001:29).	  
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While	  lacking	  the	  institutional	  perspective	  this	  study	  seeks	  to	  apply,	  Transitions	  
Management	  nevertheless	  offers	  a	  potential	  governance	  framework	  for	  
operationalising	  knowledge	  about	  institutional	  settings	  and	  their	  change	  processes.	  
This	  point	  is	  revisited	  and	  discussed	  in	  depth	  in	  Publication	  Three.	  

2.5.2 Resilience,	  transformation	  and	  adaptive	  capacity	  

The	  ability	  to	  continually	  evolve	  new	  ways	  of	  doing	  and	  being	  provide	  systems	  with	  an	  
‘adaptive	  capacity.’	  This	  concept	  has	  entered	  the	  sustainability	  sciences	  nomenclature	  
from	  systems	  ecology	  (Georgiou,	  2003;	  Hjorth	  and	  Bagheri,	  2006).	  It	  is	  used	  as	  an	  
umbrella	  concept	  to	  capture	  the	  variety	  of	  potential	  mechanisms	  behind	  change	  
processes	  in	  social-‐ecological	  systems.	  A	  number	  of	  concepts	  describe	  the	  types	  of	  
system	  change	  that	  result	  from	  adaptive	  capacity.	  Resilience	  is	  created	  when	  the	  
system	  can	  adapt	  to	  absorb	  shocks,	  while	  transformation	  occurs	  when	  the	  system	  
reconfigures	  to	  operate	  in	  a	  new	  way	  (Walker	  et	  al.,	  2004;	  Garmestani	  et	  al.,	  2009).	  
Theoretical	  debates	  exist	  in	  the	  literature	  surrounding	  these	  two	  forms	  of	  change	  
(resilient	  and	  transformative)	  and	  there	  is	  no	  clear	  consensus	  on	  what	  they	  
encompass,	  which	  form	  of	  change	  is	  needed	  and	  when,	  or	  whether	  they	  are	  
complimentary	  or	  competitive	  (Rotmans,	  2001;	  Geels,	  2004;	  Walker	  and	  Shove,	  2008;	  
Teisman	  et	  al.,	  2009).	  Publication	  Four	  provides	  a	  fuller	  discussion	  of	  these	  issues.	  

Despite	  the	  debate,	  scholars	  have	  adopted	  the	  concept	  of	  adaptive	  capacity	  to	  
encompass	  the	  potential	  mechanisms	  for	  both	  resilience	  and	  transformation	  (Walker	  
et	  al,	  2004).	  It	  has	  been	  employed	  in	  a	  variety	  of	  scholarships	  including	  natural	  
resources	  management	  (Lee,	  1999),	  environmental	  governance	  (Huitema	  et	  al.,	  2009;	  
Pahl-‐Wostl,	  2009),	  and	  transitions	  management	  (Berkhout	  et	  al.,	  2003;	  Pahl-‐Wostl,	  
2007;	  Loorbach,	  2010).	  This	  intellectual	  convergence,	  between	  socio-‐technical	  and	  
socio-‐ecological	  scholarships,	  has	  generated	  some	  promising	  cross-‐pollination	  of	  ideas	  
to	  deal	  with	  the	  human	  dimension	  of	  sustainability	  issues	  (van	  der	  Brugge	  and	  van	  
Raak,	  2007;	  Westley	  et	  al.,	  2011).	  However,	  further	  theoretical	  development	  of	  
adaptive	  capacity	  is	  needed	  to	  clarify	  its	  usage	  and	  usefulness	  in	  explaining	  system	  
change	  (Newell	  et	  al.,	  2005;	  Engle,	  2011).	  

While	  more	  work	  is	  required	  to	  develop	  shared	  understandings	  and	  empirical	  rigour	  
behind	  adaptive	  capacity,	  it	  does	  provide	  a	  useful	  focal	  point	  for	  organising	  knowledge	  
of	  system	  change.	  How	  is	  adaptive	  capacity	  formed	  in	  the	  dynamic	  interplay	  of	  the	  
institutional	  setting?	  What	  role	  do	  actors	  play	  in	  generating	  and/or	  utilising	  adaptive	  
capacity?	  Publication	  Four	  provides	  a	  detailed	  discussion	  of	  how	  adaptive	  capacity	  is	  
used	  to	  examine	  the	  urban	  water	  governance	  problem	  in	  this	  study.	  

At	  this	  juncture	  it	  is	  worth	  emphasising	  that	  adaptive	  capacity	  provides	  the	  underlying	  
concept	  this	  research	  seeks	  to	  shed	  light	  on.	  Here,	  it	  is	  understood	  as	  a	  combination	  of	  
the	  abilities	  of	  the	  actors	  and	  attributes	  of	  the	  institutional	  setting	  to	  change	  the	  
structure	  or	  function	  of	  the	  system.	  Adaptive	  capacity	  provides	  the	  concept	  to	  capture	  
the	  inherent	  ability	  of	  institutions	  to	  enable	  system	  change.	  It	  is,	  therefore,	  proposed	  
that	  exploring	  institutions	  as	  complex	  systems,	  and	  identifying	  adaptive	  capacities	  in	  
their	  emergent	  properties,	  presents	  a	  significant	  opportunity	  to	  learn	  how	  to	  utilise	  
institutional	  dynamics	  for	  governance	  change.	  Further,	  to	  understand	  how	  institutions	  
change	  over	  time,	  identifying	  the	  adaptive	  capacity	  created	  as	  actors	  navigate	  their	  
institutional	  settings	  while	  expressing	  their	  agency	  is	  required.	  Without	  this	  
understanding	  of	  how	  institutional	  settings	  function	  to	  shape	  and	  order	  society,	  new	  
more	  flexible	  modes	  of	  urban	  water	  governance	  will	  remain	  elusive.	  
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2.6 DYNAMIC	  INSTITUTIONAL	  SETTINGS	  

Socio-‐ecological	  theory	  provides	  a	  useful	  general	  theory	  of	  change	  in	  the	  connection	  
between	  adaptive	  capacity	  and	  system	  resilience	  or	  transformation.	  On	  the	  other	  
hand,	  Transitions	  Management	  contributes	  a	  pragmatic	  framework	  to	  go	  about	  
organising	  adaptive	  capacity	  to	  achieve	  system	  change.	  However,	  there	  remains	  a	  
large	  gap	  in	  identifying	  adaptive	  capacity	  in	  system	  dynamics	  and	  the	  role	  it	  can	  play	  in	  
enabling	  change.	  Drawing	  on	  the	  socio-‐ecological	  and	  institutional	  literatures	  
discussed	  above,	  a	  dynamic	  conceptualisation	  of	  institutional	  settings	  has	  been	  
developed	  to	  explore	  this	  gap	  in	  knowledge	  throughout	  this	  research.	  This	  conceptual	  
framework	  is	  presented	  in	  detail	  in	  Publications	  One	  and	  Three.	  However,	  the	  
theoretical	  background	  is	  provided	  here,	  before	  a	  brief	  reproduction	  of	  the	  Framework	  
is	  provided.	  

2.6.1 Institutional	  Analysis	  and	  Development	  Framework	  

The	  Institutional	  Analysis	  and	  Development	  (IAD)	  Framework	  produced	  by	  Ostrom	  and	  
others	  (1998;	  2005)	  has	  been	  developed	  to	  understand	  the	  governance	  of	  common	  
pool	  resources.	  The	  Framework	  has	  since	  been	  tested	  and	  applied	  in	  a	  wide	  range	  of	  
empirical	  contexts	  and	  fields	  of	  study	  (Ostrom,	  2005;	  Ostrom	  and	  Cox,	  2010),	  and	  is	  a	  
widely	  recognised	  tool	  to	  identify	  and	  explore	  the	  intricacies	  of	  institutional	  settings	  
behind	  resource	  governance	  problems	  (Imperial,	  1999;	  Madison	  et	  al.,	  2010;	  Pahl-‐
Wostl	  et	  al.,	  2010).	  A	  component	  of	  the	  IAD	  Framework,	  the	  Action	  Situation,	  is	  a	  
generic	  description	  of	  the	  problem-‐solving	  process	  inherent	  to	  the	  act	  of	  governing	  
(see	  Figure	  2.1).	  

FIGURE	  2.1	   ACTION	  SITUATION	  OF	  THE	  IAD	  FRAMEWORK	  

	  

ADAPTED	  FROM	  OSTROM	  (2005)	  
USED	  WITH	  PERMISSION,	  COPYRIGHT	  ©	  2005	  PRINCETON	  UNIVERSITY	  PRESS.	  

This	  process	  is	  broken	  down	  into	  a	  number	  of	  components	  (capitalised	  in	  Figure	  2.1),	  
and	  the	  relationships	  between	  them	  are	  described,	  showing	  how	  a	  problem	  is	  solved	  
by	  producing	  potential	  outcomes.	  To	  understand	  how	  these	  components	  interact	  in	  
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different	  contexts,	  the	  rules-‐in-‐use	  that	  determine	  the	  nature	  of	  the	  components	  are	  
identified	  (italicised	  in	  Figure	  2.1).	  These	  rules-‐in-‐use	  describe	  the	  constraints	  and	  
enablers	  influencing	  the	  components.	  So	  by	  understanding	  their	  influence,	  an	  
appreciation	  of	  the	  subsequent	  dynamic	  interactions	  of	  the	  components	  in	  the	  Action	  
Situation	  can	  be	  gained.	  The	  rules-‐in-‐use	  that	  describe	  these	  dynamics	  are	  listed	  in	  
Table	  2.1.	  

TABLE	  2.1	   IAD	  FRAMEWORK	  RULES-‐IN-‐USE	  

Action	  Situation	  
Component	  

Corresponding	  
Rule	  

Influence	  of	  Rule	  on	  Action	  Situation	  Component	  

ACTORS	   Boundary	  	   Define	  actor’s	  eligibility	  and	  selection/departure	  process	  
to/from	  positions	  

POSITIONS	   Position	  	   Set	  the	  ‘slots’	  that	  can	  be	  inhabited	  by	  actors	  and	  ‘hold’	  
roles	  and	  responsibilities	  and	  actions	  that	  can	  be	  taken	  
to	  fulfil	  these	  

ACTIONS	   Choice	   Determine	  the	  range	  of	  actions	  (must,	  may,	  must	  not)	  
and	  what	  should	  inform	  their	  selection	  

INFORMATION	   Information	  	   Set	  level	  of	  information	  available	  to	  inform	  participants	  
choice	  of	  actions	  

CONTROL	   Aggregation	  	   Determine	  level	  of	  control	  of	  the	  action	  situation	  by	  
setting	  which	  positions	  can	  be	  involved	  in	  certain	  actions	  
by	  other	  positions	  

COST/BENEFITS	   Pay-‐off	   Assign	  rewards	  and	  sanctions	  for	  particular	  actions	  
OUTCOME	   Scope	  	   Set	  what	  the	  desirable	  and	  non-‐desirable	  outcomes	  are	  

SUMMARISED	  FROM	  OSTROM	  (2005)	  

To	  illustrate,	  a	  water	  manager	  (Actor)	  has	  the	  task	  of	  managing	  the	  water	  in	  a	  dam	  
(Position).	  The	  actions	  he/she	  takes	  to	  achieve	  this	  task	  are	  prescribed	  in	  the	  dam’s	  
operational	  manual	  (Actions).	  However,	  to	  decide	  on	  the	  appropriate	  actions	  needed,	  
for	  example	  whether	  to	  release	  water	  after	  a	  rainfall	  event,	  he/she	  must	  interpret	  the	  
amount	  of	  run-‐off,	  likelihood	  of	  another	  rainfall	  event	  etc.	  (Information),	  and	  weigh	  up	  
the	  possible	  positive	  and	  negative	  consequences	  (Costs/Benefits).	  He/she	  may	  also	  
have	  to	  contend	  with	  outside	  influences,	  such	  as	  politicians	  or	  communities	  wanting	  to	  
hold	  floodwaters	  back	  (Control).	  Thus,	  the	  outcome	  of	  this	  Action	  Situation	  can	  be	  
understood	  by	  the	  relative	  influence	  of	  these	  rules-‐in-‐use,	  constraining	  and	  enabling	  
the	  actor,	  and	  generating	  influence	  over	  him/her	  through	  other	  components.	  

The	  IAD	  Framework	  also	  offers	  another	  dimension	  with	  which	  to	  understand	  system	  
dynamics,	  by	  recognising	  multiple	  levels	  of	  activity.	  Rules-‐in-‐use	  are	  nested	  in	  a	  
hierarchical	  series	  of	  Action	  Situations,	  described	  by	  their	  own	  sets	  of	  rules-‐in-‐use.	  
Action	  Situations	  higher	  up	  the	  hierarchy	  determine	  how	  lower	  level	  rule	  sets	  can	  be	  
changed,	  and	  who	  can	  be	  involved	  in	  this	  process	  (see	  Figure	  2.2).	  
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FIGURE	  2.2	   LEVELS	  OF	  ANALYSIS	  OF	  IAD	  FRAMEWORK	  
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To	  illustrate	  this	  hierarchy,	  the	  decision-‐making	  process	  to	  release	  water	  from	  a	  dam	  
may	  be	  described	  by	  a	  set	  of	  operational	  rules-‐in-‐use,	  such	  as	  the	  dam	  operational	  
manual.	  The	  process	  for	  changing	  this	  manual	  (hence	  operational	  rules-‐in-‐use)	  would	  
be	  described	  by	  a	  collective	  choice	  Action	  Situation,	  with	  its	  own	  set	  of	  rules-‐in-‐use,	  
stipulating	  the	  review	  process	  and	  the	  stakeholders	  who	  should	  be	  involved.	  The	  
constitutional	  level	  Action	  Situation	  would	  decide	  who	  is	  involved	  in	  the	  dam’s	  
management	  in	  the	  first	  place,	  i.e.	  who	  owns	  the	  water?	  Who	  owns	  the	  infrastructure?	  
As	  the	  real-‐world	  subject	  of	  this	  research	  is	  the	  dynamic	  between	  infrastructure	  
systems	  and	  their	  management,	  the	  research	  focuses	  on	  the	  operational	  and	  collective	  
choice	  levels,	  and	  not	  the	  more	  fundamental	  constitutional	  level	  of	  the	  institutional	  
setting.	  

The	  IAD	  Framework	  provides	  a	  robust	  way	  to	  describe	  and	  analyse	  institutional	  
settings,	  by	  providing	  a	  generic	  model	  of	  decision-‐making	  (Action	  Situation),	  with	  
analytical	  power	  to	  explain	  the	  dynamics	  within	  this	  setting	  (rules-‐in-‐use	  and	  nested	  
Action	  Situations).	  

2.6.2 Institutional	  Work	  

As	  has	  been	  discussed,	  traditionally	  institutions	  have	  been	  perceived	  as	  barriers	  to	  the	  
systemic	  change	  needed	  to	  solve	  complex	  sustainability	  problems.	  This	  is	  perhaps	  as	  
institutional	  theory	  has	  neglected	  the	  role	  of	  actors	  in	  institutional	  change	  (Lawrence	  
et	  al.,	  2011).	  Institutional	  studies	  have	  tended	  to	  look	  to	  explain	  macro-‐change	  
processes	  such	  as	  social	  movements	  and	  technological	  innovation,	  overlooking	  the	  
everyday	  activities	  and	  experiences	  of	  actors; 

‘the	  efforts	  of	  individuals	  and	  collective	  actors	  to	  cope	  with,	  keep	  up	  with,	  shore	  up,	  
tear	  down,	  tinker	  with,	  transform,	  or	  create	  anew	  the	  institutional	  structures	  within	  
which	  they	  live,	  work	  and	  play,	  and	  which	  give	  them	  their	  roles,	  relationships,	  
resources	  and	  routines.’	  (Lawrence	  et	  al.,	  2011:53).	  

Institutional	  Work	  is	  a	  developing	  branch	  of	  institutional	  theory,	  seeking	  to	  address	  
this	  gap.	  It	  focuses	  on	  the	  ways	  actors	  express	  their	  agency,	  and	  the	  effects	  of	  this	  
activity	  on	  the	  institutional	  setting	  (Lawrence	  et	  al.,	  2009).	  It	  is	  based	  on	  the	  premise	  
that	  there	  are	  three	  forms	  of	  institutional	  activity	  or	  ‘work’	  that	  actors	  conduct,	  
defined	  by	  the	  impact	  they	  have	  on	  the	  institutional	  setting.	  Maintaining	  Institutional	  

OPERATIONAL	  SITUATIONS	  
(Actions	  that	  affect	  the	  provision,	  production,	  distribution,	  and	  consumption	  of	  water)	  

COLLECTIVE	  CHOICE	  SITUATIONS	  
(The	  processes	  by	  which	  operational	  rules	  can	  be	  changed	  and	  by	  whom)	  

CONSTITUTIONAL	  SITUATIONS	  
(The	  processes	  by	  which	  collective	  choice	  rules	  can	  be	  changed	  and	  by	  whom)	  

	  

Collective	  Choice	  Rules-‐in-‐Use	  

Operational	  Rules-‐in-‐Use	  
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Work	  are	  activities	  that	  uphold	  current	  institutions	  (rules-‐in-‐use).	  This	  can	  create	  
barriers	  to	  changing	  inappropriate	  institutions	  by	  protecting	  their	  legitimacy.	  Although,	  
these	  activities	  can	  also	  serve	  to	  incorporate	  changes	  into	  pre-‐existing	  routines	  and	  
patterns,	  and	  to	  socialise	  new	  actors	  into	  the	  institutional	  setting.	  Creative	  
Institutional	  Work	  is	  about	  establishing	  new	  rules	  and	  incentives	  to	  follow	  them.	  
Disruptive	  Institutional	  Work	  involves	  undermining	  the	  social	  controls	  that	  lead	  
members	  to	  associate	  and	  comply	  with	  institutions.	  It	  may	  involve	  directly	  attacking	  
compliance	  mechanisms	  or	  covertly	  redefining,	  manipulating	  or	  problematizing	  
institutions.	  These	  creative	  and	  disruptive	  activities	  challenge	  the	  relevance	  of	  current	  
institutions,	  and	  open	  them	  up	  to	  review	  and	  reconfiguration.	  Together,	  these	  three	  
forms	  of	  institutional	  work	  represent	  the	  agency	  of	  actors	  to	  uphold,	  adjust	  or	  dismiss	  
the	  institutions	  that	  bound	  them,	  through	  their	  day-‐to-‐day	  interactions	  and	  activities.	  
These	  concepts,	  therefore,	  provide	  a	  way	  of	  describing	  the	  dynamic	  processes	  that	  
change,	  or	  sustain,	  rules-‐in-‐use,	  and	  hence	  how	  institutions	  might	  be	  altered	  over	  
time.	  

In	  addition	  to	  using	  Institutional	  Work	  theory	  to	  dynamically	  describe	  processes	  of	  
change	  through	  the	  agency	  of	  actors,	  Scott’s	  conceptualisation	  of	  New	  Institutionalism	  
(2008)	  provides	  further	  analytical	  depth.	  In	  his	  extensive	  review	  of	  institutional	  
studies,	  Scott	  identified	  three	  main	  pillars	  on	  which	  institutions	  stand.	  Regulative	  
institutions	  are	  perhaps	  the	  most	  commonly	  known,	  relying	  on	  some	  form	  of	  
sanctioning	  or	  enforcement	  to	  induce	  certain	  behaviours	  and	  actions.	  Normative	  
institutions	  on	  the	  other	  hand,	  compel	  actors	  to	  follow	  social	  norms	  or	  ideas	  of	  what	  is	  
the	  right	  course	  of	  action.	  And	  finally,	  compliance	  with	  Cognitive	  institutions	  occurs	  
because	  actors	  conceive	  them	  as	  the	  right	  course	  of	  action;	  they	  are	  simply	  taken-‐for-‐
granted	  as	  the	  way	  to	  act.	  

Recognising	  Scott’s	  three	  pillars,	  Lawrence	  and	  Suddaby	  (2006)	  identified	  that	  certain	  
types	  of	  Institutional	  Work	  are	  aligned	  to	  certain	  pillars.	  This	  connection	  offers	  greater	  
analytical	  depth	  to	  explore	  what	  impact	  institutional	  activities	  are	  having	  on	  the	  
institutional	  setting,	  by	  explaining	  how	  institutional	  dynamics	  are	  created	  (through	  
Institutional	  Work)	  and	  why	  and	  how	  they	  lead	  to	  change	  (pillars).	  The	  regulative,	  
normative	  or	  cognitive	  pillars	  connected	  to	  specific	  types	  of	  institutional	  work	  are	  
listed	  in	  Table	  1	  of	  Publication	  Four.	  

Using	  these	  concepts	  from	  the	  IAD	  Framework	  and	  Institutional	  Work	  theory,	  an	  
understanding	  of	  the	  dynamic	  processes	  of	  change	  within	  urban	  water	  institutional	  
settings	  can	  be	  identified	  and	  described.	  The	  resulting	  conceptual	  framework	  has	  been	  
described	  in	  Publications	  Two	  and	  Three,	  but	  is	  reproduced	  briefly	  below.	  

2.6.3 Conceptual	  framing	  of	  dynamic	  institutional	  settings	  

To	  visualise	  the	  institutional	  setting,	  key	  concepts	  of	  the	  scholarships	  described	  in	  the	  
previous	  section	  have	  been	  drawn	  together	  to	  represent	  a	  dynamic	  understanding	  of	  
the	  processes	  of	  agency	  and	  change.	  These	  key	  concepts	  are	  illustrated	  as	  a	  
conceptual	  model	  of	  the	  urban	  water	  institutional	  setting	  in	  Figure	  2.3.	  
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FIGURE	  2.3	   CONCEPTUAL	  MODEL	  OF	  INSTITUTIONAL	  DYNAMICS	  

	  

	  

The	  different	  scales	  of	  institutional	  activities	  (operational	  and	  collective	  choice)	  are	  
presented	  on	  the	  vertical	  axis,	  bounded	  by	  the	  rules-‐in-‐use	  on	  a	  continuum	  from	  
formal	  to	  informal	  institutions	  (horizontal	  axis).	  The	  three	  different	  forms	  of	  
institutional	  work	  (maintaining,	  creating,	  disrupting)	  mediate	  between	  these	  levels,	  
generating	  interplay	  between	  operational	  and	  collective	  choice	  levels,	  and	  altering	  
rules-‐in-‐use	  through	  regulative,	  normative	  and	  cognitive	  means	  (not	  illustrated).	  
Maintaining	  activities	  enforce	  and	  conform	  to	  formal	  rules-‐in-‐use,	  and	  so	  tend	  to	  rely	  
on	  these	  formal	  mechanisms.	  In	  contrast,	  disrupting	  activities	  seek	  to	  challenge	  and	  
undermine	  formal	  institutions,	  and	  so	  rely	  on	  informal	  rules-‐in-‐use,	  beyond	  the	  
sanctions	  imposed	  by	  formal	  rules.	  Creating	  activities	  mediate	  between	  the	  two,	  
questioning	  formal	  rules	  with	  insights	  from	  disruptive	  activities,	  but,	  rather	  than	  
challenging	  these	  directly,	  using	  passive	  strategies	  to	  ‘bend’	  the	  formal	  rules	  to	  
accommodate	  and	  eventually	  legitimise	  these	  new	  ideas.	  

This	  model	  conceptualises	  the	  dynamic	  processes	  within	  institutional	  settings,	  
resulting	  from	  actor’s	  agency.	  But	  where	  might	  adaptive	  capacity	  lay	  within	  these	  
dynamics?	  The	  next	  task	  for	  this	  research	  is	  to	  identify	  tools	  in	  the	  adaptive	  capacity	  
literature	  to	  identify	  and	  describe	  adaptive	  capacity	  within	  this	  framework	  of	  
institutional	  dynamics.	  
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2.7 ASSESSING	  ADAPTIVE	  CAPACITY	  

To	  find	  suitable	  assessment	  tools	  and	  frameworks	  for	  understanding	  adaptive	  
capacity,	  a	  meta-‐analysis	  of	  global	  change	  literature	  was	  conducted.	  Studies	  that	  
presented	  a	  tool	  or	  framework	  with	  adaptive	  capacity	  as	  an	  explicit	  element,	  and	  a	  
method	  or	  empirical	  example	  of	  application,	  were	  reviewed	  in	  depth.	  The	  results	  of	  
this	  meta-‐analysis	  are	  presented	  briefly	  below.	  

2.7.1 Available	  tools	  

The	  sustainability	  sciences	  scholarship	  using	  an	  institutional	  lens	  has	  provided	  
frameworks	  for	  benchmarking	  system	  conditions	  (Ostrom,	  1998;	  Brown	  et	  al.,	  2009;	  
Pahl-‐Wostl,	  2009)	  and	  identifying	  fundamental	  design	  principles	  for	  better	  functioning	  
institutions	  (Dovers,	  2001;	  Olsson	  et	  al.,	  2006;	  Biggs	  et	  al.,	  2010;	  Pahl-‐Wostl	  et	  al.,	  
2010).	  However,	  these	  frameworks	  do	  not	  provide	  analytical	  capacity	  to	  examine	  the	  
dynamics,	  or	  activities	  and	  strategies,	  which	  create	  adaptive	  capacity.	  A	  number	  of	  
recent	  studies	  used	  an	  institutional	  lens	  to	  examine	  adaptive	  capacity	  in	  decision-‐
making	  processes	  (Park	  et	  al.,	  2012),	  institutional	  design	  (Gupta	  et	  al.,	  2010;	  Pahl-‐
Wostl	  et	  al.,	  2010),	  actor-‐orientated	  studies	  (Eisenack	  and	  Stecker,	  2012),	  and	  
frameworks	  to	  manage	  barriers	  to	  change	  processes	  (Moser	  and	  Ekstrom,	  2010).	  
These	  published	  studies	  offered	  potential	  to	  explore	  dynamics	  processes	  and/or	  
actor’s	  roles	  in	  them.	  Their	  tools	  and	  frameworks	  were	  reviewed	  with	  regard	  to	  their	  
treatment	  of	  adaptive	  capacity	  and	  institutional	  dynamics.	  The	  results	  of	  this	  review	  
are	  presented	  in	  Table	  2.2	  

Most	  of	  these	  tools	  provide	  insight	  on	  adaptive	  capacity	  determinants,	  and	  have	  clear	  
individual	  merits	  in	  their	  specific	  foci.	  However,	  only	  the	  Adaptive	  Action	  Cycles	  tool	  
specifically	  looks	  at	  how	  a	  proactive	  decision	  to	  adapt	  might	  occur	  and	  how	  that	  
decision	  is	  acted	  upon	  i.e.	  how	  adaptive	  capacity	  might	  be	  identified	  and	  used.	  
However,	  this	  tool	  is	  geared	  towards	  operational	  application,	  and	  its	  analytical	  power	  
is	  limited.	  It	  proposes	  a	  series	  of	  key	  questions	  to	  understand	  the	  contextual	  
conditions	  and	  dynamics	  in	  cases	  of	  adaptation.	  The	  framework	  provides	  no	  means	  to	  
aggregate	  and	  generalise	  the	  answers	  to	  these	  questions,	  in	  order	  to	  generate	  insight	  
on	  adaptive	  capacity	  beyond	  a	  particular	  case.	  From	  this	  review,	  none	  of	  the	  tools	  
identified	  offer	  the	  analytical	  power	  to	  explore	  dynamic	  processes	  of	  change	  and	  
agency,	  at	  a	  systems	  scale.	  
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As	  ‘adaptive	  capacity	  is	  generated	  by	  the	  interaction	  of	  determinants	  which	  vary	  in	  
space	  and	  time’	  (Smit	  and	  Wandel,	  2006:288),	  there	  is	  clearly	  a	  need	  for	  an	  analytical	  
tool	  capable	  of	  capturing	  how	  institutional	  determinants	  of	  adaptive	  capacity	  interact	  
and/or	  are	  harnessed	  by	  actors,	  to	  realise	  change.	  Indeed	  Gallopin	  (2006)	  suggested	  
adaptation	  studies	  move	  toward	  development	  of	  general	  theories	  of	  change,	  in	  order	  
to	  understand	  adaptive	  capacity	  in	  the	  context	  of	  internal	  system	  dynamics	  (including	  
self-‐organisation),and	  in	  the	  interaction	  of	  the	  system	  with	  its	  environment	  (i.e.	  
responding	  to	  external	  feedback).	  Recent	  reviews	  have	  observed	  that	  the	  scholarship	  
has	  not	  yet	  moved	  to	  this	  level,	  focusing	  instead	  on	  questions	  of	  measurement	  and	  
indicators	  to	  statically	  assess	  adaptive	  capacity	  (Engle,	  2011;	  Hinkel,	  2011).	  

These	  gaps	  in	  scholarship	  support	  broader	  calls	  for	  a	  more	  diagnostic	  approach	  to	  
analysing	  sustainability	  problems	  (Young,	  2008;	  Moser	  and	  Ekstrom,	  2010;	  Ostrom	  and	  
Cox,	  2010;	  Pahl-‐Wostl	  et	  al.,	  2010).	  The	  argument	  for	  diagnostic	  methods	  is	  that	  they	  
will:	  i)	  disaggregate	  issues	  and	  help	  understand	  interdependencies	  in	  complex	  
adaptive	  systems;	  ii)	  provide	  a	  way	  to	  focus	  on	  underlying	  nature	  and	  cause;	  and	  iii)	  
develop	  knowledge	  to	  target	  solutions	  at	  leverage	  points	  in	  the	  system	  to	  maximise	  
success	  rates.	  This	  points	  to	  a	  growing	  need	  to	  study	  relationships	  between	  the	  
determinants	  of	  adaptive	  capacity,	  within	  the	  context	  of	  system	  change,	  to	  explain	  
how	  ‘capacities’	  combine	  to	  generate	  different	  forms	  of	  adaptation.	  

Given	  the	  state	  of	  scholarly	  understanding	  and	  available	  tools,	  an	  exploratory	  
approach	  was	  taken	  in	  this	  research.	  The	  goal	  of	  the	  study	  was	  to	  bridge	  the	  gaps	  in	  
knowledge	  on	  institutional	  dynamics	  and	  adaptive	  capacity	  outlined	  in	  this	  chapter	  
through	  three	  sequential	  aims:	  

1. To	  empirically	  map	  the	  dynamic	  institutional	  context	  of	  urban	  water	  
governance.	  

2. To	  generate	  recommendations	  on	  how	  institutional	  adaptive	  capacity	  could	  
be	  built	  in	  governance	  processes.	  

3. To	  extend	  theoretical	  insights	  into	  adaptive	  capacity.	  

This	  approach	  would	  provide	  pragmatic	  knowledge	  on	  how	  to	  enable	  the	  governance	  
of	  urban	  water	  to	  change,	  implementable	  through	  new	  governance	  approaches	  such	  
as	  Transitions	  Management,	  while	  also	  informing	  further	  scholarly	  work.	  The	  next	  
Chapter	  outlines	  the	  emergent	  research	  design	  employed	  to	  achieve	  these	  aims,	  
outlining	  the	  specific	  research	  objectives	  and	  how	  they	  were	  met.	  
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CHAPTER	  3: RESEARCH	  DESIGN	  
3.1 INTRODUCTION	  

The	  landscape	  of	  institutions	  in	  the	  sustainability	  field	  has	  been	  largely	  unexplored.	  

Much	  like	  tourists	  admiring	  the	  Grand	  Canyon,	  scholars	  have	  appreciated	  their	  scale,	  

complexity	  and	  significance,	  but	  not	  many	  have	  ventured	  out	  to	  identify	  the	  nooks	  and	  

crannies,	  or	  map	  how	  these	  pieces	  fit	  in	  and	  contribute	  to	  the	  overall	  spectacle	  of	  the	  

whole.	  This	  research	  sets	  out	  to	  make	  some	  tentative	  steps	  towards	  this	  exploration.	  

However,	  with	  few	  maps	  or	  tracks	  through	  the	  institutional	  terrain,	  the	  research	  

design	  (or	  overall	  plan	  for	  the	  expedition)	  must	  be	  somewhat	  emergent,	  leaving	  

flexibility	  to	  explore	  certain	  pathways,	  and	  much	  stopping	  to	  map	  the	  path	  for	  others	  

along	  the	  way.	  As	  Creswell	  (2009)	  argues,	  such	  an	  emergent	  approach	  allows	  for	  new	  

insights	  to	  be	  accounted	  for,	  tested	  and	  refined	  through	  the	  course	  of	  the	  research.	  

Lincoln	  and	  Guba	  (1985b)	  argue	  an	  emergent	  nature	  is	  characteristic	  of	  all	  social	  

research,	  as	  research	  outcomes	  are	  generated	  through	  a	  process	  of	  negotiation	  and	  

interpretation	  of	  meanings	  with	  human	  data	  sources.	  While	  Blaikie	  (2009)	  agrees	  with	  

this	  distinguishing	  feature	  of	  social	  research,	  he	  also	  advocates	  the	  need	  for	  a	  plan	  by	  

which	  to	  conduct	  the	  research,	  to	  keep	  the	  process	  on	  track	  with	  the	  original	  intent.	  

To	  provide	  both	  guidance	  and	  flexibility,	  this	  research	  turned	  to	  Yin’s	  distinction	  

between	  the	  logic	  behind	  research	  (design)	  and	  the	  logistics	  of	  research	  (method)	  (Yin,	  

2009).The	  first	  part	  of	  this	  chapter	  sets	  out	  a	  clear	  logic	  to	  the	  research	  design,	  

positioning	  the	  research	  in	  ontological	  and	  epistemological	  standpoints,	  and	  

establishing	  a	  line	  of	  inquiry	  to	  guide	  the	  application	  of	  a	  research	  strategy.	  This	  

provides	  an	  overall	  interpretation	  of	  the	  research	  task	  (Bechhofer	  and	  Paterson,	  2000),	  

which	  then	  guides	  a	  flexible	  application	  of	  methods	  toward	  this	  end.	  Because	  of	  this	  

emergent	  design	  and	  the	  layout	  of	  the	  thesis-‐by-‐publication,	  the	  second	  section	  of	  this	  

Chapter	  provides	  a	  summary	  of	  the	  research	  methods	  and	  how	  they	  were	  employed	  to	  

answer	  the	  research	  questions.	  The	  actual	  methods	  developed	  through	  the	  course	  of	  

the	  research	  can	  be	  followed	  through	  the	  published	  papers.	  Publication	  One	  illustrates	  

the	  initial	  data	  analysis	  method	  employing	  the	  IAD	  Framework,	  while	  Publication	  Two	  

introduces	  a	  combination	  of	  this	  and	  Institutional	  Work	  theory.	  The	  final	  method	  is	  

described	  in	  part	  in	  Publications	  Three	  and	  Four.	  

3.2 RESEARCH	  LOGIC	  

This	  section	  describes	  the	  ‘interpretive	  framework’	  used	  for	  the	  study	  (Denzin	  and	  

Lincoln,	  2008:	  31).	  It	  makes	  explicit	  the	  understanding	  of	  reality	  (ontology)	  and	  the	  

creation	  of	  knowledge	  (epistemology)	  underlying	  the	  research.	  This	  clarifies	  the	  

foundational	  assumptions	  of	  the	  approach	  to	  guide	  the	  reader’s	  interpretation	  of	  the	  

research.	  Blaikie	  (2007)	  also	  notes	  two	  other	  important	  choices	  a	  researcher	  faces	  in	  

addition	  to	  these	  paradigmatic	  ones;	  the	  strategy	  or	  logic	  used	  to	  answer	  the	  research	  

questions,	  and	  the	  position	  the	  researcher	  adopts	  toward	  the	  researched.	  This	  

foundational	  matter	  is	  covered	  in	  this	  section	  to	  provide	  the	  reader	  with	  an	  
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understanding	  of	  the	  ‘logical	  sequence	  that	  connects	  the	  empirical	  data	  to	  a	  study’s	  

initial	  research	  questions	  and,	  ultimately,	  to	  its	  conclusions’	  (Yin,	  2009:26).	  To	  briefly	  

revisit	  the	  pragmatic	  problem	  behind	  the	  research	  and	  the	  aims	  to	  help	  situate	  it	  in	  the	  

methodological	  discussions	  which	  follow:	  

• the	  research	  problem	  is	  that	  urban	  water	  systems	  are	  locked	  into	  old	  and	  

potentially	  unsustainable,	  unsuitable	  practices,	  by	  the	  institutions	  that	  govern	  

them;	  

• the	  research	  topic	  is	  institutional	  systems	  whose	  dynamics	  produce	  forms	  of	  

adaptive	  capacity	  that	  lead	  to	  societal	  resilience	  and/or	  transformability;	  

• the	  overall	  research	  question	  is;	  How	  can	  urban	  water	  governance	  more	  

effectively	  support	  institutional	  adaptive	  capacity	  to	  enable	  and	  advance	  a	  shift	  
toward	  sustainable	  urban	  water	  management?	  and	  

• the	  overall	  aims	  of	  the	  research	  are	  to:	  
1. Empirically	  map	  the	  dynamic	  institutional	  context	  of	  urban	  water	  governance.	  
2. Generate	  recommendations	  on	  how	  institutional	  adaptive	  capacity	  can	  be	  

built	  in	  governance	  processes.	  
3. Extend	  theoretical	  insights	  into	  adaptive	  capacity.	  

To	  the	  above	  ends,	  the	  objectives	  of	  the	  research	  are	  to:	  	  

1. develop	  a	  conceptual	  understanding	  of	  how	  urban	  water	  institutions	  function;	  

2. empirically	  identify	  dynamic	  processes	  of	  change	  within	  cases	  of	  urban	  water	  

institutional	  systems;	  

3. identify	  and	  describe	  the	  mechanisms	  of	  adaptive	  capacity	  within	  urban	  water	  

institutional	  dynamics;	  

4. contrast	  and	  understand	  the	  mechanisms	  of	  adaptive	  capacity	  within	  urban	  

water	  institutional	  dynamics;	  and	  

5. identify	  and	  analyse	  the	  role	  actors	  play	  in	  institutional	  adaptive	  capacity.	  

Given	  the	  research	  problem,	  question,	  aims	  and	  objectives,	  the	  remainder	  of	  this	  

Chapter	  explores	  the	  question,	  ‘What	  type	  of	  evidence	  is	  needed	  to	  answer	  the	  

[research]	  question	  in	  a	  convincing	  way?’	  (De	  Vaus,	  2001:9).	  

3.2.1 Research	  paradigm	  

In	  making	  the	  researcher’s	  understandings	  of	  reality	  and	  creation	  of	  knowledge	  

explicit,	  the	  research	  paradigm	  defines	  an	  ‘intellectual	  context’	  for	  the	  research	  

(Blaikie,	  2009:	  97).	  Described	  by	  Guba	  (1990)	  as	  the	  research	  paradigm	  and	  comprising	  

a	  set	  of	  ontological	  and	  epistemological	  beliefs,	  this	  position	  guides	  the	  researcher	  in	  

their	  methodological	  choices.	  This	  section	  provides	  the	  foundational	  assumptions	  

behind	  this	  study.	  

This	  research	  applies	  a	  social	  realist	  perspective,	  seeing	  reality	  as	  the	  result	  of	  

underlying	  social	  structures	  and	  mechanisms	  that	  produce	  both	  observed	  experience	  

and	  unobserved	  phenomena	  (Blaikie,	  2007).	  The	  observed	  experiences	  can	  reveal	  the	  

nature	  of	  some	  of	  these	  underlying	  structures	  and	  mechanisms,	  and	  are	  accessible	  

through	  the	  experiences	  of	  the	  social	  actors	  themselves.	  Thus,	  the	  epistemological	  

standpoint	  of	  this	  research	  is	  that	  understanding	  reality	  relies	  on	  capturing	  and	  

understanding	  the	  perspectives	  and	  meanings	  of	  the	  social	  actors	  who	  experience	  it	  
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(Lincoln	  and	  Guba,	  1985b).	  In	  this,	  it	  aligns	  with	  the	  constructivist	  branch	  of	  social	  

realism	  (Blaikie,	  2007),	  or	  the	  constructivist	  paradigm	  described	  by	  Guba	  and	  

others(Guba,	  1990;	  Denzin	  and	  Lincoln,	  2008).	  

A	  further	  ontological	  assumption	  of	  this	  research	  is	  one	  which	  Blaikie	  (2007)	  describes	  

as	  the	  depth	  realist,	  and	  follows	  Bhaskar’s	  argument	  that	  reality	  exists	  in	  a	  number	  of	  

domains;	  what	  can	  be	  observed	  (empirical	  domain),	  what	  exists	  independent	  of	  the	  

observer	  (actual	  domain),	  both	  of	  which	  are	  based	  on	  an	  underlying	  meta-‐

infrastructure	  of	  structures	  and	  mechanisms	  (real	  domain)	  (Bhaskar,	  2008).	  This	  

ontological	  construction	  aligns	  with	  Guba’s	  ideas	  of	  relativitisim	  as	  a	  constructivist	  

alternative	  to	  positivist	  and	  post-‐positivist	  realism	  (Guba,	  1990).	  The	  main	  criticisms	  of	  

depth	  realism	  are	  that	  it	  assumes	  there	  is	  no	  truth	  to	  be	  discovered	  through	  research,	  

and	  that	  social	  actors	  may	  not	  recognise	  the	  make-‐up	  of	  the	  real	  domain	  (Crotty,	  2003;	  

Smith	  and	  Hodkinson,	  2008).	  Despites	  this	  criticism,	  this	  research	  is	  based	  on	  the	  

premise	  that	  compiling	  social	  actors	  perspectives	  will	  provide	  a	  more	  comprehendible	  

(though	  not	  comprehensive)	  idea	  of	  how	  urban	  water	  institutions	  function.	  As	  such,	  

the	  research	  approach	  will	  provide	  insight	  into	  the	  empirical	  domain,	  and	  build	  an	  

understanding	  of	  the	  make-‐up	  of	  the	  real	  domain.	  

To	  link	  these	  perspectives	  back	  to	  the	  use	  of	  theory	  discussed	  in	  Chapter	  2,	  the	  

research	  uses	  structuration	  theory	  as	  a	  way	  to	  understand	  the	  mechanisms	  and	  

processes	  that	  underlie	  the	  real	  domain.	  Institutions	  are	  used	  as	  an	  epistemological	  

device	  to	  understand	  the	  constructed	  reality	  of	  urban	  water	  practitioners,	  and	  how	  

their	  meanings	  combine	  to	  produce	  the	  empirical	  domain	  of	  the	  urban	  water	  

institutional	  setting.	  	  

3.2.2 Logic	  of	  inquiry	  

Given	  the	  ontological	  and	  epistemological	  assumptions	  behind	  this	  research,	  

traditional	  inductive	  and	  deductive	  logics	  that	  require	  the	  researcher	  to	  operate	  as	  a	  

detached	  observer,	  are	  ill	  suited	  to	  the	  needs	  of	  this	  research.	  As	  the	  subject	  matter	  of	  

this	  research	  exists	  in	  the	  tacit	  knowledge	  of	  actors,	  and	  the	  formation	  of	  knowledge	  

relies	  on	  accessing	  these	  understandings,	  an	  inductive	  logic	  based	  on	  observations	  and	  

interpretations	  of	  an	  ‘objective’	  researcher	  is	  unlikely	  to	  reveal	  meaningful	  results.	  

Likewise	  deductive	  logic	  does	  not	  prove	  useful,	  as	  it	  relies	  heavily	  on	  the	  presence	  of	  a	  

theory	  or	  hypothesis	  to	  explain	  observed	  phenomena	  and	  then	  follows	  a	  procedure	  to	  

test	  this.	  The	  phenomenon	  of	  institutional	  functioning	  is	  largely	  unexamined.	  Hence	  

few	  theories	  explaining	  dynamic	  process	  within	  the	  institutional	  setting	  exist	  to	  test.	  	  

This	  research	  takes	  a	  first	  step	  towards	  exploring	  this	  institutional	  subject	  matter	  

empirically,	  and	  does	  not	  seek	  to	  make	  the	  substantive	  jump	  to	  causal	  relationships;	  

rendering	  deductive	  logic	  an	  unsuitable	  approach.	  As	  Blaikie	  (2007)	  notes,	  the	  

traditional	  inductive/deductive	  logics	  represent	  linear	  processes	  of	  research,	  and	  the	  

nature	  of	  some	  social	  research	  are	  not	  conducive	  to	  such	  treatment,	  due	  to	  their	  

emergent	  subject	  matter.	  Two	  alternative	  research	  logics,	  abduction	  and	  retroduction,	  

both	  provide	  useful	  alternative	  reasoning	  for	  this	  research	  design.	  

Knowledge	  built	  on	  an	  abductive	  logic	  seeks	  ‘educated	  reasoning’	  by	  delving	  deep	  into	  

the	  tacit	  knowledge	  of	  social	  actors:	  shared	  meanings	  and	  rules,	  interpretations,	  
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intentions,	  and	  motives,	  which	  provide	  the	  orientations	  for	  [social	  actor’s]	  actions	  

(Blaikie,	  2009).	  Using	  abductive	  logic,	  the	  researcher	  seeks	  to	  create	  a	  best	  fit	  between	  

actor’s	  understandings	  and	  the	  researcher’s	  interpretations	  of	  these	  in	  collecting,	  

organising,	  analysing,	  explaining	  and	  representing	  the	  data	  through	  the	  research	  

process.	  This	  research	  employs	  an	  abductive	  logic	  to	  interpret	  data	  from	  practitioners	  

about	  urban	  water	  institutions	  in	  practice	  and	  their	  contextual	  setting.	  

To	  manage	  the	  need	  to	  understand	  multiple	  perspectives,	  and	  provide	  generalisable	  

and	  transferable	  findings,	  the	  research	  used	  retroductive	  logic	  as	  the	  overall	  reasoning	  

behind	  the	  study.	  This	  approach	  seeks	  to	  devise	  a	  model	  of	  the	  structures	  and	  

mechanisms	  of	  the	  ‘real’	  domain	  of	  reality.	  This	  strategy	  has	  been	  advanced	  largely	  

through	  the	  work	  of	  Roy	  Bhaskar	  in	  his	  development	  of	  critical	  realist	  perspectives	  on	  

science	  (Denzin	  and	  Lincoln,	  2008;	  as	  cited	  in	  Blaikie,	  2009),	  as	  an	  alternative	  to	  

overcome	  some	  of	  these	  problems	  of	  inductive	  and	  deductive	  strategies.	  	  

The	  retroductive	  strategy	  is	  close	  to	  deductive	  research	  in	  its	  aim	  to	  uncover	  causal	  

explanations	  by	  connecting	  hypothesised	  relationships	  to	  what	  is	  observed	  in	  reality.	  

However,	  retroductive	  logic	  differs	  in	  its	  epistemological	  approach	  to	  achieving	  this	  

aim	  (Blaikie,	  2009).	  Rather	  than	  relying	  on	  deductive	  argument,	  retroductive	  research	  

turns	  to	  the	  real	  domain	  of	  structures	  and	  mechanisms.	  A	  hypothetical	  model	  of	  these	  

structures	  and	  mechanisms	  is	  constructed,	  drawing	  on	  theoretical	  sources,	  to	  

hypothesise	  how	  events,	  regularities	  or	  patterns	  observed	  in	  the	  empirical	  domain,	  are	  

produced	  by	  this	  real	  domain.	  As	  Blaikie	  summarises	  ‘the	  retroductive	  approach	  seeks	  

to	  try	  to	  establish	  the	  existence	  of	  a	  particular	  generative	  mechanism’	  (Blaikie,	  2009:	  

113).	  The	  model	  generated	  by	  retroductive	  approaches	  is	  not	  designed	  to	  provide	  

definitive	  causal	  descriptions,	  but	  rather	  reveal	  these	  structures	  and	  mechanisms	  and	  

contribute	  a	  greater	  understanding	  of	  actors	  in	  their	  context,	  thus	  providing	  some	  

explanatory	  power.	  The	  general	  approach	  to	  research	  following	  the	  retroductive	  and	  

abductive	  logics	  are	  contrasted	  with	  the	  traditional	  inductive	  and	  deductive	  logics	  in	  

Table	  3.1.	  
TABLE	  3.1	   FEATURES	  OF	  FOUR	  RESEARCH	  LOGICS	  

	   Retroductive	   Abductive	   Inductive	   Deductive	  
Aim	   To	  discover	  

underlying	  
mechanisms	  to	  
explain	  observed	  
regularities	  

To	  describe	  and	  
understand	  social	  
life	  in	  terms	  of	  
social	  actors’	  
motives	  and	  
understandings	  

To	  establish	  
descriptions	  of	  
characteristics	  and	  
patterns	  

To	  test	  theories,	  to	  
eliminate	  false	  ones	  
and	  corroborate	  
the	  survivor	  

Starting	  
point	  

Document	  and	  
model	  a	  regularity	  
Describe	  the	  
context	  and	  
possible	  
mechanism	  

Discover	  everyday	  
lay	  concepts,	  
meanings	  and	  
motives	  
Produce	  a	  technical	  
account	  from	  lay	  
accounts	  

Collect	  data	  on	  
characteristics	  
and/or	  patterns	  
Produce	  
Descriptions	  

To	  identify	  a	  
regularity	  to	  be	  
explained	  
Construct	  a	  theory	  
and	  deduce	  
hypotheses	  

Finishing	  
point	  

Establish	  which	  
mechanism(s)	  
provide	  (s)	  the	  best	  
explanation	  in	  that	  
context	  

Develop	  a	  theory	  
and	  elaborate	  it	  
iteratively	  

Relate	  these	  to	  the	  
research	  questions	  

Test	  the	  hypothesis	  
by	  matching	  them	  
with	  data	  

REPRODUCED	  FROM	  BLAIKIE(2007)	  
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This	  combination	  of	  retroductive	  and	  abductive	  research	  strategies	  is	  appropriate	  for	  

this	  particular	  research	  project,	  because	  it	  allows	  both	  institutions	  (structures)	  and	  

actors’	  interpretations	  and	  actions	  (agency)	  to	  be	  examined.	  While	  there	  is	  an	  element	  

of	  structuralism	  −	  by	  seeing	  institutional	  change	  as	  generated	  by	  structures	  and	  

mechanisms	  −	  the	  study	  recognises	  constructivist	  traditions	  in	  actors’	  abilities	  to	  

construct	  their	  reality	  by	  recognising	  institutions	  and	  utilising	  them.	  In	  using	  this	  

approach,	  the	  research	  acknowledges	  the	  complexity	  human	  behaviour	  brings	  to	  

systems	  they	  interact	  with	  (Hjorth	  and	  Bagheri,	  2006).	  Indeed,	  it	  is	  the	  premise	  of	  this	  

study	  that	  the	  structural	  nature	  of	  institutions	  is	  well	  known,	  but	  the	  real	  operation	  or	  

construction	  of	  the	  institutional	  setting	  resulting	  from	  the	  behaviour	  and	  interaction	  of	  

the	  actors	  is	  not.	  

3.2.3 The	  use	  of	  theory	  

Using	  the	  research	  logic	  discussed	  in	  the	  previous	  section,	  this	  study	  seeks	  to	  build	  on	  

theoretical	  understandings	  of	  institutional	  adaptive	  capacity,	  for	  practical	  application	  

by	  urban	  water	  managers,	  thus	  taking	  the	  form	  of	  theory-‐driven	  empirical	  research	  

(Pawson,	  2000).	  However,	  the	  research	  also	  sought	  to	  contribute	  to	  future	  theory	  

developed	  by	  producing	  generalised	  propositions	  on	  institutional	  adaptive	  capacity	  for	  

further	  expansion	  and	  testing	  in	  other	  sectors	  and	  contexts.	  The	  study,	  therefore,	  

aligns	  to	  Merton’s	  concept	  of	  middle	  range	  theory	  (1967).	  This	  approach	  to	  theory	  

development	  seeks	  to	  connect	  generalised	  conceptual	  schemes	  (theory)	  closer	  to	  real-‐

world	  application,	  by	  starting	  with	  the	  empirical	  phenomena	  under	  study,	  and	  

abstracting	  from	  this	  more	  tangible	  position	  to	  create	  propositions	  for	  testing.	  

This	  use	  of	  theory	  in	  the	  study	  contrasts	  with	  more	  definitive	  traditions	  of	  theory	  

building	  (for	  example	  the	  early	  method	  of	  grounded	  theory	  proposed	  by	  Glaser	  and	  

Strauss,	  1967)	  and	  theory	  testing	  (for	  example	  see	  Wallace,	  1971).	  The	  logic	  behind	  

these	  traditional	  approaches	  rests	  on	  inductive	  reasoning	  (theory	  building)	  or	  

deductive	  arguments	  (theory	  testing)	  (De	  Vaus,	  2001).	  As	  an	  alternative,	  this	  study	  

follows	  Layder’s	  (1998)	  idea	  of	  adaptive	  theory,	  in	  that	  prior	  theoretical	  inroads	  are	  

used	  to	  organise	  empirical	  data,	  while	  simultaneously	  adjusting	  these	  theories	  to	  

reflect	  the	  patterns	  emerging	  from	  the	  data	  (Layder,	  1998:	  27).	  Thus,	  in	  this	  study,	  

retroductive	  logic	  provides	  a	  way	  to	  match	  prior	  theory	  with	  empirical	  data,	  while	  

abductive	  logic	  provides	  the	  data	  to	  populate	  the	  model	  subsequently	  developed.	  In	  

doing	  so,	  this	  research	  design	  allows	  the	  empirical	  testing	  and	  refinement	  of	  existing	  

theories/concepts/models.	  

As	  has	  been	  discussed	  in	  Chapter	  2,	  there	  is	  a	  wealth	  of	  available	  frameworks	  and	  

concepts	  attempting	  to	  examine	  and	  explain	  the	  problems	  experienced	  in	  urban	  water	  

systems.	  What	  is	  needed	  is	  the	  operationalisation	  of	  these	  into	  theories	  that	  can	  help	  

diagnose	  problems	  and	  develop	  solutions	  in	  real-‐world	  contexts.	  By	  taking	  a	  middle	  

range	  theory	  approach,	  this	  study	  aims	  to	  produce	  operationalisable	  results,	  while	  also	  

providing	  understanding	  and	  explanation	  in	  generalised	  and	  transferable	  forms.	  

3.2.4 Research	  strategy	  

Given	  the	  questions	  this	  research	  aims	  to	  answer,	  a	  strategy	  was	  required	  to	  examine	  

the	  mechanisms	  and	  dynamics	  of	  institutional	  change	  in	  an	  empirical	  urban	  water	  
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institutional	  context.	  The	  case	  study	  research	  strategy	  addresses	  this	  need	  by	  

providing	  an	  approach	  to	  examine	  a	  particular	  phenomenon	  in	  detail	  and	  in	  situ.	  As	  

defined	  by	  Yin	  (2009:	  18)	  case	  studies	  are	  an	  appropriate	  choice	  of	  empirical	  inquiry	  

when;	  a	  contemporary	  phenomenon	  is	  to	  be	  studied,	  and	  its	  contextual	  conditions	  are	  

pertinent	  to	  its	  understanding,	  and;	  the	  boundaries	  are	  not	  clearly	  evident.	  Situating	  

the	  case	  in	  its	  context	  is	  important	  for	  this	  research,	  as	  the	  complexity	  of	  urban	  water	  

institutions	  and	  how	  they	  function	  results	  from	  non-‐linear	  dynamics,	  emergence	  and	  

co-‐evolution	  with	  other	  systems	  at	  various	  scales	  (Teisman	  et	  al.,	  2009).	  

While	  a	  case	  study	  strategy	  requires	  boundaries	  to	  be	  drawn	  around	  the	  case,	  it	  also	  

allows	  some	  flexibility	  in	  these	  boundaries	  in	  order	  to	  identify	  and	  include	  significant	  

external	  factors	  in	  the	  analysis.	  Further,	  the	  underlying	  queries	  of	  the	  research	  

questions	  are	  ‘what’	  and	  ‘why’	  questions.	  As	  Blaikie	  (2009)	  explains,	  the	  purposes	  

behind	  these	  types	  of	  research	  questions	  are	  to	  explore,	  describe,	  understand	  and	  

explain
1
.	  Given	  these	  purposes	  of	  the	  research,	  and	  the	  strength	  of	  case	  studies	  as	  an	  

exploratory	  research	  method,	  this	  research	  strategy	  is	  an	  appropriate	  fit	  to	  the	  aims	  

and	  subject	  matter	  of	  this	  research.	  

To	  add	  breadth	  and	  robustness	  to	  the	  results,	  and	  the	  ability	  to	  transfer	  the	  findings	  

beyond	  the	  specific	  case,	  a	  number	  of	  comparable	  cases	  can	  be	  examined	  (Herriott	  

and	  Firestone,	  1983).	  For	  these	  reasons,	  a	  multiple	  case	  study	  design	  has	  been	  chosen	  

in	  order	  to	  understand	  some	  of	  the	  complexities	  of	  institutional	  change,	  by	  looking	  at	  

these	  processes	  in	  comparable	  settings	  and	  seeking	  similarities	  and	  differences	  in	  the	  

mechanisms	  and	  dynamics	  observed.	  According	  to	  Yin	  (2009),	  the	  selection	  of	  cases	  in	  

a	  multiple	  design	  must	  follow	  some	  replication	  logic	  (as	  opposed	  to	  a	  sampling	  logic,	  

see	  Creswell,	  2009)	  so	  that	  cases	  represent	  conditions	  where	  the	  phenomenon	  of	  the	  

study	  can	  be	  expected	  to	  be	  found,	  and	  cases	  are	  also	  comparable.	  

The	  recent	  Australian	  experience	  of	  extended	  drought	  provided	  this	  comparative	  

context	  to	  examine	  institutional	  change	  in	  the	  urban	  water	  setting.	  Most	  Australian	  

state	  capital	  cities	  had	  been	  subject	  to	  drought	  conditions	  since	  the	  early	  2000’s	  and	  

experienced	  water	  supply	  shortages.	  Cities	  responded	  to	  water	  scarcity	  using	  

technological	  solutions	  to	  augment	  and	  optimise	  current	  centralised	  systems.	  A	  

number	  of	  novel	  solutions	  such	  as	  managed	  aquifer	  recharge,	  stormwater	  harvesting	  

and	  waste	  water	  recycling	  were	  also	  explored	  and	  implemented	  to	  varying	  extents.	  

Implementing	  these	  alternative	  solutions	  to	  water	  supply	  required	  significantly	  

different	  management	  requirements	  compared	  to	  traditional	  central	  reticulated	  

supply.	  The	  subsequent	  management	  practices	  were	  thus,	  not	  expected	  to	  align	  

comfortably	  with	  current	  urban	  water	  institutions.	  Therefore,	  a	  process	  of	  adjustment	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1
	  Following	  Blaikie	  and	  others	  (see	  Blaikie,	  2009:59),	  this	  research	  distinguishes	  between	  understanding	  and	  

explanation;	  the	  former	  is	  achieved	  through	  reasons	  given	  or	  derived	  from	  social	  actors’	  accounts,	  while	  the	  

later	  looks	  for	  causal	  explanation.	  As	  institutions	  are	  understood	  and	  interpreted	  by	  actors,	  the	  ‘insider’	  view	  

achieved	  by	  abduction	  provides	  an	  understanding	  of	  institutional	  change.	  To	  address	  the	  criticism	  that	  such	  

context	  specific	  understandings	  cannot	  be	  relied	  upon	  in	  other	  contexts,	  the	  research	  attempts	  to	  aggregate	  

the	  findings	  to	  an	  ‘outsider’	  perspective	  by	  using	  the	  retroductive	  strategy,	  and	  thus	  produce	  explanations.	  

Due	  to	  the	  exploratory	  scope	  of	  the	  study,	  the	  extent	  to	  which	  this	  later	  aim	  is	  achieved	  is	  limited,	  but	  

nevertheless	  contributes	  to	  the	  development	  of	  middle	  theory	  on	  the	  subject.	  



RESEARCH	  DESIGN	  

41	  

was	  likely	  to	  be	  underway	  within	  the	  institutional	  setting,	  to	  create	  congruence	  

between	  cognitive	  and	  normative	  institutional	  underpinnings	  of	  these	  alternatives,	  

and	  new	  regulative	  institutions.	  The	  following	  criteria	  were	  developed	  to	  select	  

potential	  cases	  for	  study:	  

• They	  were	  undergoing	  or	  had	  undergone	  significant	  formal	  institutional	  reform	  

processes	  (for	  example	  the	  creation	  of	  new	  departments,	  water	  utilities	  or	  other	  

government	  agencies).	  

• They	  were	  trialling	  or	  had	  implemented	  some	  form	  of	  alternative	  to	  centralised	  

supply	  augmentation.	  

• A	  number	  of	  actors	  or	  a	  key	  network	  of	  actors	  could	  be	  identified	  who	  were	  

advocating	  a	  rethink	  of	  the	  traditional	  approach	  to	  water	  supply,	  either	  internally	  

within	  their	  own	  organisation,	  through	  the	  broader	  water	  sector,	  or	  publicly.	  

The	  first	  two	  characteristics	  were	  considered	  indicators	  that	  some	  form	  of	  institutional	  

adjustment	  was	  underway,	  while	  the	  last	  ensured	  there	  would	  be	  access	  to	  actors	  who	  

would	  have	  some	  experiential	  knowledge	  of	  these	  change	  processes.	  Following	  these	  

criteria,	  the	  cities	  of	  Perth,	  Adelaide,	  Sydney	  and	  Brisbane	  were	  initially	  selected	  as	  

potential	  cases.	  Operating	  under	  a	  common	  system	  of	  government,	  but	  with	  specific	  

institutional	  arrangements	  and	  varying	  responses	  to	  water	  scarcity,	  these	  cities	  offered	  

potential	  to	  provide	  rich	  comparative	  data.	  Following	  initial	  scoping	  interviews	  with	  

practitioners,	  the	  cities	  of	  Perth	  and	  Adelaide	  were	  selected	  for	  in-‐depth	  exploration.	  

These	  two	  cities	  had	  similar	  contextual	  conditions,	  yet	  showed	  different	  responses	  to	  

water	  scarcity.	  This	  provided	  theoretical	  replication	  (Yin,	  2009)	  in	  the	  cases,	  where	  

differences	  in	  their	  institutional	  dynamics	  were	  expected	  to	  produce	  different	  forms	  of	  

adaptive	  capacity,	  as	  expressed	  in	  their	  differing	  responses	  to	  water	  scarcity.	  For	  a	  

detailed	  account	  of	  the	  selection	  of	  cases,	  see	  section	  2.1	  of	  Publication	  Three	  (p.	  92)	  

and	  section	  4.2	  of	  Publication	  Four	  (p.113).	  

3.2.5 Research	  quality	  

There	  is	  a	  long	  standing	  debate	  between	  scholars	  from	  various	  social	  research	  

paradigms	  on	  how	  the	  quality	  of	  quantitative	  research	  should	  be	  judged	  (see	  Smith	  

and	  Hodkinson,	  2008	  for	  a	  discussion	  on	  this	  topic).	  As	  outlined	  in	  Section	  3.2.1,	  this	  

research	  sits	  within	  the	  constructivist	  paradigm,	  described	  by	  Denzin	  and	  Lincoln	  as:	  

‘	  …assuming	  a	  relativist	  ontology	  (there	  are	  multiple	  realities),	  a	  subjectivist	  
epistemology	  (knower	  and	  respondent	  co-‐create	  understandings),	  and	  a	  naturalistic	  (in	  
the	  natural	  world)	  set	  of	  methodological	  procedures.’	  (Denzin	  and	  Lincoln,	  2008:33)	  

Lincoln	  and	  Guba	  (1985a)	  have	  argued	  that	  the	  quality	  criteria	  of	  validity,	  reliability	  

and	  objectivity	  are	  not	  appropriate	  for	  research	  under	  this	  paradigm,	  as	  they	  assume	  

naive	  realism;	  that	  one	  reality	  exists	  to	  benchmark	  and	  test	  the	  results	  of	  research	  

against	  (Lincoln	  and	  Guba,	  1985a).	  As	  alternatives,	  these	  authors	  have	  developed	  the	  

criteria	  of	  credibility,	  transferability,	  dependability	  and	  confirmability	  as	  surrogates	  for	  

internal	  and	  external	  validity,	  reliability	  and	  objectivity,	  in	  order	  to	  show	  the	  

‘trustworthiness’	  of	  research	  outcomes	  (Lincoln	  and	  Guba,	  1985a).	  It	  is	  not	  within	  the	  

scope	  of	  this	  thesis	  to	  argue	  for	  different	  sets	  of	  quality	  criteria,	  and	  other	  authors	  

have	  already	  covered	  this	  ground	  extensively	  (Lincoln	  and	  Guba,	  1985a;	  Smith	  and	  
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Hodkinson,	  2008).	  As	  the	  techniques	  for	  maintaining	  trustworthiness	  of	  the	  research	  

results	  can	  be	  applied	  to	  both	  sets	  of	  quality	  criteria,	  this	  thesis	  subscribes	  to	  the	  use	  

of	  validity	  and	  reliability.	  These	  are	  defined	  by	  Creswell	  (2009)	  as;	  accuracy	  of	  the	  

findings	  and	  consistency	  of	  the	  approach,	  and	  the	  ability	  to	  be	  reproduced,	  

respectively.	  Yin	  (2009)	  goes	  further	  to	  identify	  the	  different	  forms	  of	  validity	  

(construct,	  internal	  and	  external),	  which	  are	  common	  to	  empirical	  social	  research.	  The	  

techniques	  used	  to	  address	  these	  criteria	  are	  presented	  in	  Table	  3.2.	  The	  various	  

strategies	  employed	  to	  ensure	  these	  quality	  criteria	  have	  been	  met	  have	  been	  drawn	  

from	  the	  texts	  of	  Yin	  (2009)	  and	  Stake	  (1995)	  on	  how	  to	  conduct	  case	  study	  research.	  

TABLE	  3.2	   STRATEGIES	  TO	  MAINTAIN	  RESEARCH	  QUALITY	  

Quality	  Criterion	   Techniques	  Employed	  
Construct	  Validity	   Multiple	  sources	  of	  evidence	  (interview	  data,	  documents,	  focus	  group	  

outputs,	  observations)	  
Chain	  of	  evidence	  recorded	  in	  NVivo	  software	  package	  
Member	  checking	  
Peer	  review	  

Internal	  Validity	   Pattern	  matching	  
Procedural	  challenges	  to	  explanations	  
Addressing	  rival	  explanations	  

External	  Validity	   Theoretical	  replication	  logic	  
Reliability	   Data	  collection	  and	  analysis	  protocols	  documented	  (see	  Appendix	  B)	  

Case	  study	  database	  contained	  in	  NVivo	  software	  package	  

3.2.6 Researcher’s	  stance	  

The	  ability	  to	  maintain	  objectivity	  in	  any	  academic	  inquiry	  is	  a	  classic	  methodological	  

debate.	  When	  positioned	  in	  a	  social	  realise	  paradigm,	  recognising	  multiple	  

constructions	  of	  reality,	  the	  debate	  is	  more	  concerned	  with	  how	  to	  manage	  

subjectivity	  than	  trying	  to	  persist	  with	  the	  notion	  that	  objectivity	  can	  be	  maintained.	  

Researchers	  can	  only	  present	  their	  own	  explanation	  of	  social	  phenomena,	  tempered	  

by	  their	  own	  perceptions	  and	  constructions	  of	  reality.	  This	  can,	  however,	  provide	  

useful	  and	  transferable	  knowledge,	  if	  certain	  techniques	  are	  used	  throughout	  the	  

research	  process	  to	  query	  new	  understandings,	  how	  they	  are	  represented	  and	  

reported	  (Creswell,	  2009).	  The	  conventions	  followed	  to	  these	  ends	  have	  been	  

described	  in	  Table	  3.2.	  Overall	  these	  ‘trustworthiness’	  techniques	  ensured	  the	  

representations	  of	  the	  data	  were	  subject	  to	  review	  and	  comments	  from	  research	  

participants	  and	  peers.	  The	  researcher	  thus	  played	  a	  role	  described	  by	  Blaikie	  as	  

reflexive	  partner	  (Blaikie,	  2009),	  facilitating	  deeper	  reflection	  and	  thought,	  and	  

incorporating	  a	  range	  of	  perspectives	  and	  expert	  knowledge,	  to	  develop	  shared	  

understandings,	  interpretations	  and	  new	  meanings	  for	  urban	  water	  practitioners	  

involved	  in	  the	  research.	  	  

Another	  key	  issue	  when	  recognising	  the	  influence	  of	  human	  agency	  on	  social	  

structures	  and	  vice	  versa,	  is	  that	  the	  very	  process	  of	  being	  subject	  to	  research	  enquiry	  

may	  alter	  the	  subjects	  under	  study.	  As	  the	  ultimate	  aim	  of	  this	  research	  is	  to	  offer	  

insight	  into	  urban	  water	  institutional	  adaptation	  mechanisms,	  if	  the	  research	  process	  

itself	  leads	  to	  some	  change	  in	  the	  system	  through	  interaction	  with	  actors,	  then	  this	  is	  a	  
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result	  to	  be	  recorded.	  It	  is	  worth	  anticipating	  the	  extent	  to	  which	  this	  may	  have	  

occurred	  during	  the	  phases	  of	  the	  research
2
	  (Coghlan	  and	  Shani,	  2005).	  

As	  Phase	  1	  of	  the	  research	  consisted	  of	  a	  literature	  review,	  there	  was	  unlikely	  to	  be	  

any	  influence	  on	  the	  research	  subject	  (institutional	  setting	  and	  the	  actors	  within	  it).	  

Similarly,	  Phase	  4	  consisted	  of	  data	  analysis	  from	  the	  previous	  phases,	  with	  no	  

interaction	  with	  the	  case	  study.	  Phases	  2	  and	  3	  sought	  to	  identify	  and	  describe	  

adaptive	  processes,	  making	  these	  explicit	  to	  actors	  during	  the	  interviews	  and	  

workshops.	  While	  the	  process	  of	  trying	  to	  reconstruct	  past	  reality	  in	  the	  present	  may	  

have	  altered	  these	  participant’s	  views	  of	  reality,	  two	  techniques	  were	  employed	  to	  

overcome	  this	  issue.	  

Firstly,	  the	  workshops	  and	  analysis	  method	  were	  designed	  to	  elicit	  and	  represent	  

multiple	  perspectives,	  not	  to	  create	  consensus	  on	  past	  realities.	  As	  such,	  participants	  

were	  encouraged	  to	  present	  their	  own	  views,	  and	  these	  were	  considered	  in	  the	  

analysis.	  Secondly,	  the	  results	  of	  these	  research	  activities	  were	  validated	  through	  

member	  checking	  with	  participants	  who	  had	  not	  been	  involved	  in	  the	  initial	  workshops	  

and	  interviews.	  This	  enabled	  them	  to	  comment	  on	  whether	  the	  results	  presented	  an	  

accurate	  account	  of	  past	  reality	  based	  on	  their	  own	  recollections,	  not	  those	  tempered	  

by	  the	  research	  process.	  

Phase	  3	  of	  the	  research	  contained	  an	  exercise	  in	  action	  research	  –	  where	  the	  results	  of	  

the	  study	  were	  communicated	  to	  study	  participants	  and	  applied	  to	  the	  real	  life	  

research	  problem	  (Coghlan	  and	  Shani,	  2005).	  Urban	  water	  practitioners	  participated	  in	  

a	  focus	  group	  aimed	  at	  testing	  the	  utility	  of	  the	  research	  findings	  to	  strategise	  

institutional	  change	  and	  produce	  policy	  recommendations.	  This	  activity	  did	  not	  impact	  

on	  the	  research	  findings,	  as	  the	  study	  was	  no	  longer	  attempting	  to	  identify,	  describe	  or	  

analyse	  the	  institutional	  setting.	  This	  may	  have	  empowered	  actors	  with	  new	  

knowledge	  to	  think	  and	  act	  differently,	  thereby	  changing	  the	  research	  subject	  

(institutional	  settings	  and	  actors	  actions),	  post-‐research.	  As	  Jäger	  (2009)	  notes,	  

research	  needs	  to	  move	  beyond	  simply	  identifying	  and	  explaining	  problems	  in	  the	  

sustainability	  sciences,	  to	  actively	  exploring	  solutions	  to	  them.	  Thus,	  the	  final	  activities	  

of	  this	  research	  design	  sought	  an	  action	  research	  element	  to	  achieve	  these	  ends.	  

3.3 RESEARCH	  LOGISTICS	  

This	  section	  outlines	  the	  methodological	  format	  the	  research	  followed.	  As	  noted	  

earlier,	  the	  exploration	  of	  various	  data	  collection,	  organisation	  and	  analysis	  

approaches	  were	  used,	  and	  this	  variety	  is	  reflected	  in	  the	  publications.	  This	  section	  

describes	  the	  final	  methods	  settled	  on	  to	  address	  the	  Research	  Objectives,	  which	  were	  

to:	  

1. develop	  a	  conceptual	  understanding	  of	  how	  urban	  water	  institutions	  function;	  

2. empirically	  identify	  dynamic	  processes	  of	  change	  within	  cases	  of	  urban	  water	  

institutional	  systems;	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  
The	  phases	  of	  the	  research	  are	  described	  in	  Section	  3.3.2	  on	  page	  46.	  
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3. identify	  and	  describe	  the	  mechanisms	  of	  adaptive	  capacity	  within	  urban	  water	  

institutional	  dynamics;	  

4. contrast	  and	  understand	  the	  mechanisms	  of	  adaptive	  capacity	  within	  urban	  water	  

institutional	  dynamics;	  and	  

5. identify	  and	  analyse	  the	  role	  actors	  play	  in	  institutional	  adaptive	  capacity.	  

3.3.1 Research	  plan	  

The	  study	  was	  designed	  over	  four	  phases.	  As	  an	  initial	  starting	  point,	  in	  Phase	  1	  an	  

understanding	  of	  adaptive	  capacity	  was	  generated	  from	  the	  literature	  review	  in	  the	  

form	  of	  a	  conceptual	  framework	  (the	  model	  for	  the	  retroductive	  strategy),	  referred	  to	  

as	  the	  Conceptualise	  phase.	  This	  was	  empirically	  refined	  in	  Phase	  2	  through	  application	  

to	  the	  case	  studies	  to	  inject	  contextual	  conditions	  into	  the	  framework,	  making	  it	  

tangible	  to	  the	  urban	  water	  setting	  (Contextualise	  phase).	  Phase	  3	  populated	  this	  

framework	  by	  adding	  the	  complex	  dynamic	  dimension	  in	  describing	  and	  characterising	  

the	  interplay	  between	  different	  adaptive	  processes	  in	  the	  cases	  (Characterise	  phase).	  

Phase	  4	  compared	  the	  case	  studies	  and	  examined	  the	  roles	  the	  urban	  water	  actors	  

played	  in	  the	  dynamics	  of	  adaptive	  capacity	  (Compare	  phase).	  This	  new	  understanding	  

of	  the	  role	  urban	  water	  manager’s	  play	  in	  shaping	  change	  in	  the	  system	  was	  tested	  

using	  a	  focus	  group	  from	  a	  single	  case	  study	  as	  a	  final	  validation	  of	  the	  research	  

results.	  

Each	  phase	  of	  the	  research	  drew	  on	  the	  understandings	  generated	  from	  the	  previous	  

phase,	  and	  an	  iterative	  approach	  was	  used	  in	  the	  analysis	  and	  interpretation	  as	  the	  

research	  progressed.	  However,	  care	  was	  taken	  to	  ensure	  the	  methods	  for	  data	  

collection	  and	  organisation	  were	  applied	  consistently	  to	  both	  cases	  to	  ensure	  

comparability	  of	  data	  (See	  Appendix	  B,	  page	  157,	  for	  data	  collection	  and	  analysis	  

protocols).	  The	  research	  phases	  were	  treated	  in	  varying	  ways	  within	  the	  Publications	  

of	  this	  thesis,	  due	  to	  the	  framing	  of	  individual	  papers	  and	  the	  emergent	  nature	  of	  the	  

research	  method.	  The	  first	  phase	  of	  model	  development	  (Conceptualise	  phase)	  was	  

often	  aggregated	  into	  the	  introduction/literature	  review	  section	  of	  these	  publications	  

(as	  has	  been	  done	  in	  this	  thesis,	  see	  Sections	  2.4-‐2.7,	  pages	  18-‐28).	  Some	  publications	  

also	  combine	  the	  research	  tasks	  into	  phases	  in	  different	  ways,	  to	  suit	  the	  structure	  and	  

argument	  of	  individual	  papers.	  The	  four-‐phase	  structure	  is	  presented	  here	  to	  connect	  

the	  research	  activities	  to	  the	  objectives	  in	  a	  clear	  and	  logical	  manner.	  A	  schematic	  of	  

the	  research	  process	  is	  provided	  in	  Figure	  3.1,	  while	  more	  detail	  of	  the	  methods	  for	  

each	  phase	  are	  provided	  in	  the	  following	  sections.	  
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3.3.2 Phase	  1:	  Conceptualise	  

This	  phase	  sought	  to	  develop	  a	  conceptual	  understanding	  of	  how	  urban	  water	  

institutions	  function	  (Objective	  1).	  A	  review	  of	  global	  change	  literature	  was	  conducted	  

to	  develop	  this	  understanding,	  guided	  by	  the	  following	  questions:	  

• What	  constitutes	  the	  urban	  water	  institutional	  setting?	  

• How	  can	  the	  functional	  features/dynamic	  processes	  of	  urban	  water	  institutional	  

settings	  be	  described?	  

Using	  Web	  of	  Knowledge	  and	  Scopus	  databases,	  governance	  and	  institutional	  

literature	  searches	  were	  conducted	  using	  combinations	  of	  key	  terms	  such	  as	  

institutional	  analysis,	  adaptive	  capacity,	  resilience,	  transformation,	  transition,	  systemic	  

change,	  and	  complex	  adaptive	  systems.	  Studies	  that	  presented	  a	  tool	  or	  framework	  

with	  adaptive	  capacity	  as	  an	  element,	  and	  a	  method	  or	  empirical	  example	  of	  

application,	  were	  reviewed	  in	  depth	  for	  their	  ability	  to	  be	  applied	  to	  an	  institutional	  

analysis.	  Drawing	  on	  this	  review	  of	  the	  literature,	  a	  conceptual	  model	  of	  institutional	  

systems	  was	  devised,	  with	  capability	  to	  describe	  dynamic	  processes	  and	  the	  conditions	  

and	  actions	  that	  create	  them.	  This	  model	  is	  described	  in	  Chapter	  2	  (Section	  2.6.3,	  page	  

25).	  

3.3.3 Phase	  2:	  Contextualise	  

The	  objective	  of	  this	  phase	  was	  to	  empirically	  identify	  dynamic	  processes	  of	  change	  

within	  cases	  of	  urban	  water	  institutional	  systems	  (Objective	  2).	  It	  sought	  to	  generate	  a	  

detailed	  account	  of	  the	  broad	  context	  and	  institutional	  conditions	  within	  each	  case,	  to	  

provide	  a	  basis	  for	  explaining	  the	  analysis	  results	  from	  subsequent	  phases	  (Stake,	  

1995).	  

Data	  collection	  

A	  desktop	  analysis	  of	  current	  water	  policy	  documents	  was	  conducted	  to	  understand	  

the	  formal	  institutional	  setting	  of	  water	  management	  in	  each	  city.	  Semi-‐structured	  

phone	  interviews	  with	  people	  in	  key	  management	  positions	  in	  a	  broad	  range	  of	  

organisations	  were	  conducted	  and	  audio	  recorded	  (Perth:	  n	  =	  10;	  Adelaide:	  n	  =	  6)	  to	  

understand	  something	  of	  the	  informal	  institutional	  setting.	  A	  number	  of	  interviews	  

with	  practitioners	  from	  key	  national	  water	  sector	  roles	  (n	  =	  4)	  were	  also	  conducted.	  

This	  provided	  a	  perspective	  on	  the	  Australian	  water	  sector	  as	  a	  whole,	  and	  an	  

understanding	  of	  the	  position	  of	  each	  case	  city	  in	  a	  national	  context.	  

These	  interviews	  sought	  to	  collect	  participant	  narratives	  as	  a	  way	  of	  representing	  their	  

experiences	  working	  in	  the	  urban	  water	  sector	  (Chase,	  2008).	  Interviews	  focused	  on	  

exploring:	  i)	  the	  response	  of	  the	  water	  sector	  in	  their	  city	  to	  the	  drying	  conditions,	  ii)	  

their	  thoughts	  on	  what	  some	  of	  the	  major	  changes	  had	  been,	  iii)	  what	  had	  influenced	  

that	  change	  and	  how	  it	  had	  come	  about,	  iv)	  how	  the	  sector	  was	  performing	  to	  deal	  

with	  the	  lack	  of	  water,	  and	  v)	  what	  the	  future	  challenges	  might	  be.	  Following	  the	  

abductive	  research	  logic	  described	  earlier,	  a	  semi-‐structured	  interview	  technique	  was	  

considered	  most	  appropriate	  for	  collecting	  these	  narratives,	  as	  it	  enables	  a	  

conversational	  flow	  to	  develop	  and	  allows	  the	  interviewee	  to	  surface	  thoughts	  and	  

memories	  and	  express	  them	  without	  the	  limitations	  of	  structured	  questions	  (Neuman,	  

2005).	  The	  semi-‐structured	  technique	  also	  provides	  the	  interviewer	  with	  some	  scope	  
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for	  prompting	  questions,	  to	  ensure	  the	  desired	  information	  is	  obtained.	  An	  interview	  

protocol	  provided	  a	  set	  of	  key	  questions	  with	  which	  to	  prompt	  interviewees	  onto	  the	  

topic	  of	  interest.	  Two	  levels	  of	  questions	  were	  used,	  the	  first	  level	  being	  the	  questions	  

asked	  of	  participants,	  and	  second	  level	  questions	  aiding	  the	  researcher	  with	  the	  line	  of	  

enquiry	  by	  indicating	  the	  information	  the	  first	  level	  question	  sought	  to	  draw	  out	  (Yin,	  

2009).	  This	  ensured	  the	  researcher	  could	  steer	  the	  interview	  to	  obtain	  the	  desired	  

data,	  while	  allowing	  the	  participants	  own	  narrative	  to	  be	  captured.	  This	  protocol	  is	  

included	  in	  Appendix	  B	  (page	  157).	  

Data	  analysis,	  validation	  and	  reporting	  

The	  ad	  verbatim	  transcripts	  from	  these	  interviews	  were	  selectively	  coded	  to	  identify	  

contextual	  drivers	  or	  influences	  and	  the	  water	  supply	  solutions	  and	  management	  

practices	  employed	  in	  each	  city.	  The	  contextual	  drivers	  were	  refined	  through	  a	  

modified	  version	  of	  axial	  coding	  (see	  Strauss	  and	  Corbin,	  1998),	  which	  sought	  to	  make	  

connections	  between	  contextual	  drivers	  to	  gather	  these	  diverse	  influences	  under	  a	  

number	  of	  major	  themes.	  These	  themes	  represented	  areas	  or	  domains	  within	  the	  

institutional	  system	  where	  key	  change	  dynamics	  were	  present.	  

Narratives	  of	  the	  conditions	  and	  drivers	  under	  these	  themes	  were	  then	  constructed	  

from	  the	  interview	  data.	  These	  narratives	  were	  procedurally	  challenged	  during	  their	  

construction,	  by	  seeking	  corroborating	  and/or	  contradicting	  evidence	  or	  accounts	  from	  

the	  interview	  data,	  and	  through	  a	  document	  analysis.	  Draft	  case	  context	  reports	  were	  

sent	  to	  interviewees	  who	  had	  indicated	  an	  interest	  in	  providing	  feedback,	  in	  order	  to	  

validate	  this	  account	  of	  the	  contextual	  setting	  through	  a	  member	  checking	  process	  

(Lincoln	  and	  Guba,	  1985b).	  These	  case	  context	  reports	  are	  included	  in	  Appendix	  C	  

(page	  169).	  

3.3.4 Phase	  3:	  Characterise	  

This	  research	  phase	  sought	  to	  apply	  the	  conceptual	  framework	  to	  begin	  to	  identify,	  

map	  and	  describe	  the	  institutional	  mechanisms	  behind	  adaptive	  processes	  occurring	  

within	  the	  empirical	  cases	  (Objective	  3).	  

Data	  collection	  

To	  populate	  the	  conceptual	  framework	  with	  empirical	  data,	  the	  research	  needed	  to	  

access	  the	  tacit	  knowledge	  of	  practitioners.	  While	  this	  is	  recognised	  as	  problematic,	  

due	  to	  the	  implicit	  nature	  of	  this	  type	  of	  knowledge,	  it	  can	  be	  identified	  using	  various	  

techniques	  (Zappavigna	  and	  Patrick,	  2010).	  As	  tacit	  knowledge	  is	  fundamentally	  

procedural	  knowledge,	  Ambrosini	  and	  Bowman	  (2001)	  suggest	  the	  best	  method	  of	  

accessing	  this	  knowledge	  is	  through	  reflective	  exercises	  in	  group	  settings,	  where	  

practitioners	  can	  use	  a	  tangible	  tasks	  and	  each	  other’s	  shared	  experiences	  to	  help	  

identify	  and	  draw	  out	  their	  implicit	  understandings	  about	  ‘how	  they	  do	  what	  they	  do’.	  

A	  workshop	  was	  designed	  to	  draw	  out	  this	  tacit	  knowledge	  through	  three	  exercises;	  

individual	  reflection,	  focus	  group	  activity,	  and	  group	  concept	  mapping.	  Practitioners	  

from	  water	  utilities,	  local	  government,	  State	  government	  water,	  environment	  and	  

health	  departments,	  regulatory	  agencies,	  environmental	  management	  agencies,	  and	  

consultants	  attended	  the	  workshops	  through	  an	  open	  invitation	  process	  (Perth,	  n	  =	  21;	  
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Adelaide,	  n	  =	  12).	  At	  each	  workshop	  practitioners	  first	  reflected	  individually	  on	  the	  

factors	  or	  conditions	  hindering	  or	  enabling	  their	  work	  practice,	  documenting	  these	  

influences	  individually.	  A	  focus	  group	  approach	  was	  then	  used	  to	  target	  discussion	  

(Kamberelis	  and	  Dimitriadis,	  2008)	  and	  draw	  out	  the	  norms,	  behavioural	  scripts,	  

underlying	  beliefs,	  assumptions	  and	  cognitive	  frames,	  and	  some	  of	  the	  formal	  

institutional	  constraints	  guiding	  practitioners	  in	  their	  day-‐to-‐day	  tasks.	  These	  

discussions	  did	  not	  seek	  to	  generate	  a	  consensus	  on	  what	  the	  informal	  rules-‐in-‐use	  

behind	  their	  practice	  were,	  but	  to	  elaborate,	  or	  present	  contrasting	  accounts	  of	  these	  

influences.	  Finally,	  these	  influences	  were	  mapped	  on	  a	  whiteboard,	  drawing	  

connections	  between	  influences	  and	  beginning	  to	  identify	  the	  impact	  of	  these	  on	  the	  

urban	  water	  system	  and	  the	  management	  responses	  that	  had	  been	  observed	  during	  

the	  drought.	  Workshop	  discussions	  were	  audio	  recorded	  to	  aid	  interpretation	  and	  

analysis	  of	  the	  written	  data.	  Initial	  data	  analysis	  was	  discussed	  in	  semi-‐structured	  

interviews	  with	  a	  different	  set	  of	  practitioners	  to	  validate,	  refine	  and	  add	  to	  the	  results	  

(Perth,	  n	  =	  9;	  Adelaide,	  n	  =	  4),	  as	  per	  the	  member	  checking	  technique	  described	  by	  

Lincoln	  and	  Guba	  (1985b).	  

Data	  analysis,	  validation	  and	  reporting	  

Data	  analysis	  in	  this	  phase	  was	  twofold.	  Firstly,	  qualitative	  concept	  mapping	  

techniques	  (Ambrosini	  and	  Bowman,	  2001)	  were	  applied	  to	  the	  workshop	  data	  to	  

identify	  and	  organise	  the	  key	  concepts	  illustrated	  in	  the	  maps,	  show	  the	  relationships	  

between	  them.	  Not	  only	  did	  this	  technique	  provide	  a	  way	  to	  organise	  and	  represent	  

the	  complex	  interactions	  occurring	  within	  the	  institutional	  system,	  it	  also	  provided	  a	  

visual	  account	  of	  the	  institutional	  context	  which	  could	  be	  used	  to	  communicate	  the	  

results	  of	  the	  research	  in	  subsequent	  validation	  and	  reporting	  (Sutherland	  and	  Katz,	  

2005).	  A	  consolidated	  concept	  map	  of	  the	  dynamic	  connections	  and	  interactions	  

occurring	  between	  domains	  within	  the	  institutional	  system	  of	  each	  city	  was	  produced	  

(illustrated	  in	  Publication	  Four	  on	  pages	  119	  and	  120).	  Secondly,	  workshop	  data	  were	  

coded	  using	  Institutional	  Work	  (maintain,	  disrupting,	  creating)	  and	  institutional	  pillars	  

(cognitive,	  normative,	  regulative)	  as	  coding	  categories.	  This	  enabled	  the	  institutional	  

domains	  identified	  in	  Phase	  2	  to	  be	  explored	  in	  greater	  depth,	  generating	  an	  

understanding	  of	  the	  institutional	  activities	  and	  instruments	  behind	  the	  dynamics	  that	  

had	  been	  documented	  in	  Phase	  2.	  

These	  domains	  and	  institutional	  activities/instruments	  were	  then	  tabulated,	  and	  

drawing	  on	  all	  the	  available	  data,	  a	  qualitative	  assessment	  on	  the	  extent	  of	  influence	  

the	  three	  forms	  of	  institutional	  work	  were	  having	  on	  the	  institutional	  system	  was	  

conducted.	  This	  produced	  a	  traffic	  light	  style	  snapshot	  of	  whether,	  for	  example,	  

maintaining	  dynamics	  were	  having	  a	  significant,	  limited,	  or	  insignificant	  influence	  on	  

the	  overall	  system.	  These	  assessments	  are	  documented	  in	  Publication	  Three	  (page	  97).	  

Drawing	  on	  the	  available	  data,	  narratives	  were	  constructed	  to	  describe	  some	  of	  the	  

detailed	  processes	  behind	  these	  assessments.	  These	  detailed	  results	  are	  documented	  

in	  the	  Case	  Study	  Reports	  in	  Appendix	  D	  (page	  213).	  These	  reports	  were	  sent	  for	  

member	  checking	  with	  key	  informants	  in	  each	  city	  (Perth:	  n	  =	  9;	  Adelaide:	  n	  =	  4),	  and	  a	  

validation	  workshop	  was	  also	  conducted	  on	  the	  results	  for	  the	  Perth	  case,	  with	  16	  

participants	  from	  state	  and	  local	  government	  and	  government	  agencies	  attending.	  
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3.3.5 Phase	  4:	  Compare	  

This	  phase	  aimed	  to	  compare	  configurations	  of	  dynamics	  between	  the	  cases,	  and	  draw	  

on	  the	  assessments	  of	  institutional	  dynamics,	  concept	  maps	  and	  narratives	  to	  propose	  

an	  explanation	  of	  these	  results	  (Objective	  4).	  It	  also	  sought	  to	  examine	  specific	  forms	  

of	  institutional	  work	  underlying	  these	  configurations,	  to	  generate	  an	  understanding	  of	  

what	  role	  actors	  played	  in	  these	  processes	  (Objective	  5).	  

Data	  analysis	  and	  reporting	  

The	  data	  analysis	  in	  this	  phase	  followed	  a	  three-‐step	  process	  to	  find	  patterns	  in	  the	  

data,	  explore	  these	  patterns,	  then	  build	  an	  understanding	  of	  their	  origins	  by	  comparing	  

and	  contrasting	  possible	  explanations	  and	  addressing	  rival	  explanations	  (Yin,	  2009).	  

Firstly,	  the	  institutional	  assessments	  of	  the	  cases	  were	  compared	  to	  identify	  

similarities	  and	  differences	  in	  the	  dynamics	  within	  domains	  of	  the	  institutional	  

systems.	  Secondly,	  the	  concept	  maps	  and	  narratives	  from	  Phase	  3	  were	  used	  to	  

qualitatively	  explain	  these	  points	  of	  similarity	  and	  difference,	  by	  investigating	  patterns	  

of	  connections	  (configurations)	  between	  domains,	  dynamics	  (maintaining,	  creating,	  

disrupting),	  and	  institutional	  instruments	  (cognitive,	  normative	  and	  regulative).	  

Thirdly,	  further	  narratives	  describing	  how	  these	  configurations	  connected	  to	  the	  

management	  practices,	  governance	  changes	  and	  other	  manifestations	  of	  system	  

change	  observed	  in	  each	  case	  were	  documented,	  drawing	  on	  all	  the	  available	  research	  

data.	  These	  results	  are	  documented	  in	  Publication	  Four	  (page	  107).	  

Finally,	  to	  use	  the	  results	  of	  the	  research	  to	  put	  forward	  some	  propositions	  on	  

adaptive	  capacity,	  the	  cases	  were	  positioned	  on	  the	  Adaptive	  Cycle	  as	  cases	  of	  Lock-‐in	  

and	  Reorganisation,	  and	  the	  institutional	  work	  activities	  and	  instruments	  underlying	  

these	  cases	  identified	  in	  the	  previous	  analyses	  were	  tabulated.	  Propositions	  were	  

extrapolated	  from	  these	  results	  to	  describe	  the	  possible	  institutional	  conditions	  and	  

dynamics	  within	  the	  Crisis	  and	  Stabilisation	  phases.	  These	  propositions	  can	  be	  found	  in	  

Publication	  Four	  (page	  131).	  
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Preface 
This report forms part of a PhD project entitled ‘Processes and Pathways to Water Sensitive Cities.’ The 
research seeks to provide an answer to the question “How can urban water governance regimes more 
effectively support institutional adaptive capacity to enable and expedite a shift toward sustainable 
urban water practices?” Adelaide, along with Brisbane and Perth, provide unique case to study this 
research question, providing an opportunity to explore how urban water institutions adapt following 
their exposure to over a decade of drought in the 2000’s. 

This report presents the urban water context of the city of Adelaide. The first section of this report 
provides a commentary recounting the succession of management responses Adelaide implemented to 
deal with increasing water scarcity. The second section presents a description of the urban water 
institutional setting in Adelaide. The final section of the report presents storylines that describe 
landscape and underlying influences on the practice of water management. 

The report was compiled based data from semi-structured interviews conducted with Adelaide urban 
water managers from State and Local Government, SA Water, industry bodies, consultancies, other 
government authorities and departments involved in urban water issues, and research organisations. 
Interviews were conducted in October – November 2010, and June 2011, and were transcribed and 
coded to identify key broad ‘landscape’ influences on urban water management responses to drought 
over the last decade. Commentary representing the narratives of interviewee’ accounts were then 
constructed by the researcher. Secondary sources of evidence were used to enrich, corroborate, and 
clarify these narratives, and to identify the structure of the city’s urban water institutional setting. These 
sources are listed in the References section and include government policies, legislation and reports, 
academic articles, media releases and articles, research reports, and websites. The insights and ideas 
presented in this report were tested, discussed and further elaborated during two focus groups conducted 
in Adelaide. Key informants also provided feedback on the draft of this report. 

This report will provide the basis for analysing and understanding the mechanisms and dynamics of 
institutional change occurring in Adelaide, by providing the contextual information to inform phase two 
and three of the research: i) the exploration of the interplay between landscape influences, institutional 
setting and subsequent water management practices within the Adelaide case study, and ii) between this 
case and the Brisbane and Perth case studies. These phases of the research will be documented in 
subsequent reports. 

All views and thoughts expressed remain those of the author, except those in text boxes, which are direct 
quotes from interviewees. 
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Background 
Adelaide is a city of 1.2 million people2, stretching 90km 
north-south along the eastern coastline of the Gulf of St 
Vincent, and spreading 20km east to the Mt Lofty Ranges3. 
Prior to European settlement, these Adelaide Plains were 
characterised by heath and mangroves along the coastline, 
grassland and low shrubs extending to Mallee Box 
woodland and other low and open woodland species 
toward the Mt Lofty Ranges.4 With open vegetation and a 
predominance of clay soils, the regions waterways tended 
naturally towards high turbidity. 
With a warm Mediterranean climate, summer rainfall is 
light and infrequent through the summer months,5 South 
Australia is the driest of Australia’s states and territories6. 
 
Figure 1: Mean Monthly Maximum Temperature and Rainfall for Adelaide7 

 

Since its European settlement in 18368, water supply has been at the forefront of Adelaideans’ 
consciousness. The young city relied heavily on the River Torrens for water,9 and as the city grew the 
river became stressed from extraction, modification, land-use change and pollution9, 10. Beginning with 
Thorndon Park Reservoir in 1861, the city’s first reticulated water scheme11, Adelaide’s water engineers 
have met the challenging task of supplying clean, reliable water in a water scarce landscape. This task 
included dealing with significant water quality issues10, 12, and water filtration and disinfection have long 
been features of Adelaide’s water supply system13. 
  

Source: Mapsof.net1 
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Management Practices: 
Managing Water under drought 2006-2009. 

Like much of the south-eastern part of the Australian continent, Adelaide’s climate began to shift to 
drier conditions in the late 1990’s – early 2000’s. During the late winter and early spring of 2006, South 
Australia recorded its driest period since records began in 1900.14 The next three years until late 2009, 
the city received below average rainfall, and inflows to the city’s water supply dams subsequently 
reduced (see Figure 2). 

Figure 2: Annual inflows to the Mt Lofty Ranges reservoirs 1892 - 2006.15 

 

In addition to this tradition reticulated supply system from the nearby Mt Lofty Ranges dams, Adelaide 
has, since 1955, drawn water supplies from the River Murray.9 This supplies up to 80% of drinking 
water to the city,15 and with the health of the Murray-Darling river system in serious dire straights 
during the drought, Adelaide’s water security was under serious threat. 

Inline with the water management industry across the country, Adelaide developed a discourse around 
‘drought-proofing’ the state’s water supplies through diversification of water sources16. Demand 
management strategies such as media information campaigns, permanent water saving measures and 
temporary water restrictions were employed to try and slow the draw-down of existing supplies. Recent 
legislative change to require rainwater tanks on new developments also helped to decrease demands. 
Additional storage capacity was also secured in the Murray-Darling river system to increase security of 
Adelaide’s supplies. In 2007 the decision to build a ‘rain-independent’ desalination plant was 
announced17, and in 2009 a further decision was made to increase the capacity of the plant to 100 
GL/yr15, enough to supply about half of Adelaide’s current water demands17.  

Being such a dry state, Adelaide has had to be innovative when it came to securing its water supplies. 
Large schemes to recycle wastewater for fit-for-purpose use in horticulture and viticulture existed prior 
to the drought, constituting about 30% reuse of the city’s wastewater. However an innovative niche in 
stormwater recycling via managed aquifer recharge had also been developed prior to the peak of the 
drought, within a local government. The City of Salisbury had been developing stormwater harvesting 
and treatment systems, first as a means of maintaining the health of the area’s wetlands, and later, by 
developing aquifer injection technology, for watering public open space. As water resources became 
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scarer, the City of Salisbury recognised it had a significant asset in these stormwater reuse systems, and 
expanded their activities to begin supplying water for non-potable use to industry, agriculture, and 
within new housing estates. 

As a more strategic response to the dry conditions, in 2008 the South Australian Government established 
an independent Commissioner for Water Security. This role provided coordination of water management 
efforts at a whole-of-government level, developing a long-term action plan to secure water supplies to 
2050. This plan, Water for Good was released in 2010, and integrates a number of measures including 
infrastructure planning, policy development, water sector reforms, and community engagement in water 
management. Finally, in 2010 a State Government Department for Water was formed to take carriage of 
water policy and provide a focal point for water management activities, in collaboration with other 
relevant departments and agencies. In July 2012, this Department was amalgamated into the Department 
of Environment, Water and Natural Resources. 

Formal Institutional Arrangements: 
The formalised governance arrangements for urban water management in Adelaide. 

The key organisations in urban water management and their roles and responsibilities with relation to 
water are described below: 

• Minister for Water and Minister for Planning, have certain powers of delegation and 
approval/decision, to manage water or other activities relating to its management (such as land-
use planning and development), on behalf of the people of South Australia. 

• The Department for Environment, Water and Natural Resources, created in July 2012, is 
responsible for conservation, protection and management of natural resources, including water, 
addressing climate change, regulation of the water industry and provision or management of 
water, sewerage and stormwater services, facilities and schemes. 

• SA Water is the State Government owned Corporation responsible for the provision of water 
supply and wastewater services. 

• Essential Services Commission of South Australia is a State Government agency and 
independent regulator of water pricing, industry licencing and consumer protection. 

• Environmental Protection Authority (SA) is a State Government authority responsible for the 
protection of water quality, and the control of pollution and waste, through the licencing and 
regulation of human activities that impact on the environment. 

• Adelaide and Mt Lofty Ranges Natural Resources Management Board is a statutory 
authority with responsibility to plan for the management of natural resources in a holistic 
integrated way, through a regional NRM plan. 

• Local Governments are responsible for local flood management, and land use planning and 
development approvals. 

• Department of Planning, Transport and Infrastructure delivers the land use planning 
system to control the physical development of the State. This includes setting the land use 
planning policy framework, and long-term directions for planning and development, such as 
those set out in The 30 year plan for Greater Adelaide. 

• Land Developers, both private and government owned, have an integral role in designing and 
implementing water management infrastructure often in close collaboration with the SA Water, 
and Local Government. 

A new Water Industry Act 2012 will open the water industry in SA for third party service providers, and 
will come into full effect from 1 January 2013.  
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Landscape Factors: 
Broad trends, features, events and characteristics that influence practice. 

These following sections describe the factors emerged from the interview data as significant influences 
on Adelaide’s urban water sector. They represent broad landscape trends, features and events, or 
underlying characteristics that were not evident in the formal institutional arrangements described in the 
previous section. They were identified in the accounts of interviewees as having a significant influence 
on the practice of water management in the Adelaide context. 

Environment 
As in other Australian cities during this time, the drought was 
recognised as the main driver behind water management issues 
in Adelaide. However it was noted that the full impacts of the 
drought were felt in Adelaide over a shorter periods, and it was 
suggested that this intensified the response of the city. 

Water quality issues were also highlighted by interviewees as an 
important connection between Adelaide’s environment and 
water management. River Murray water, which makes up most 
of the city’s supply, has high turbidity and salinity18, while the 
remaining surface supplies run-off populated catchments which 
include some intensive agriculture. The water supply in 
Adelaide has a history of various forms of treatment,18 while the 

city’s history records many public debates surrounding drinking 
water quality and the health of it aquatic environments.10 

Some interviewees also noted that flooding problems in the city 
had driven the development and uptake of water sensitive urban 
design solutions in the past. These had been recognised as a way 
to hold back and treat the first flush of stormwater, in order to 
reduce volume and pollution loads entering Adelaide’s coastal 
environments. 

Environment-Water 
Connections 
Throughout the interviews the knowledge of and engagement 
in integrated water management by the Adelaide community 
was highlighted in a number of ways. Foremost it was 
recognised that the significant engagement work conducted by 
the Catchment Management Boards (now Natural Resource 
Management Boards) had been building water management 
literacy within the Adelaide community since their 
establishment in the 1990’s. Complimentary to this is the 
city’s identity being closely tied with its beaches,19 and 
significant recreation activities in these costal environs make 
Adelaideans’ highly conscious of the catchment-to-coast 
effects of water flows. Another significant environmental 
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connection in community consciousness is the high reliance of the city on water from the River Murray. 
This has driven many activities in the past concerned with improving the health of this iconic river, 
including the South Australia Government taking the position of advocate for the River in political 
debates on the management of the Murray-Darling Basin20. 

More specifically through the drought, this underlying 
appreciation of water management and catchment/coastal health 
connections meant that the community recognised the multiple 
values of some alternative supply solutions. In particular, the 
benefits of harvesting and treating stormwater in terms of 
reducing high pollutant loads to the oceans and securing fit-for-
purpose water for keeping public open space green. This 
appreciation seeded public pressure to find new and innovative 
ways of managing water resources, and resulted in political will 
to implement these novel solutions.  

With such a high level of awareness in the Adelaide community, 
some interviewees noted that expectation management was a key 
job, to make sure the community understood all the rationale 
behind descisions on water management and supply. And despite 
understanding integrated water management principles, some 

interviewess noted that an apreciation of the complexity of the task is still not acknowledged in the 
general community. 

Realisation of Water Scarcity 
Although, with a high reliance on the River Murray, the residents 
of Adelaide were aware of the threat of dwindling water supplies, 
a number of interviewees recalled that a ‘crisis’ type trigger was 
still needed to bring water scarcity into public debate. Growing 
water supply threats were raised at a high level of Government, 
and a number of initiatives were put in place to address water 
scarcity. Some interviewees believed that the public saw 
Government taking action and did not rate water supplies as a 
concern. However, after the second year of tight water 
restrictions, there was a rise in community anger over the issue. 
This rising concern was reinforced by visual clues in the 
environment such as drying parklands and dying vegetation. 
Water price rises also promoted the community to begin to ask 
questions about whether their water resources were being 
managed in the best way they could be. 
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Communicating Water Issues 
A number of participants discussed the role of the media in 
water debates. They noted how the driver for the media is to 
present themselves at the forefront of the public debate. As 
such, their portrayal of water issues was often highly 
simplified and proposing ‘silver bullet’ solutions to 
communicate to their readership. This created a lot of 
misinformation about water issues, and bias toward particular 
solutions in public opinion, and required water management 
organisations to put effort into expectation management. In 
addition, portrayals of Government activities in the media 
were often not positive, and some participants were frustrated 
that, despite putting effort into communications, stories about 
initiatives to deal with the crisis were not picked up. However, 
participants also noted that the media attention did drive better 
resourcing, albeit of the ‘popular’ alternative solution. 

Some participants also noted problems caused by different 
‘experts’ in the industry stating opposing positions on certain 
issues. These mixed messages created confusion for the general 
public, and generated some distrust in the science, 
organisations or individuals of water management. 

One participant also noted problems communicating to the 
public when the drought breaks, as attention is diverted to other 
issues. Post-drought the only water information people become 
receptive to is their water bill, and this makes it difficult to 
provide justification for the rising water prices, as people no 
longer see the resource as scare. 

Hydro-Social Contract 
(The Hydro-social contract refers to the informal expectations of Adelaide's citizen’s around the 
provision and use of water.) 

Community water literacy, the realisation that water supplies 
were becoming low, and recognition of this in communications 
and media, has generated debate about the provision of water 
supplies. While there have been some polarised views as to 
what the ‘best’ options and solutions may be (see discussion in 
Communicating Water Issues above), many interviewees noted 
the Adelaide community were, by and large, pushing for the 
consideration of a range of options over longer-term planning 
horizons, largely driven by concerns over the costs and impacts 
of the desalination solution, and the health implications for the 
River Murray. It was noted that the past and present work of 
Natural Resource Management Boards have helped to create 
the informed and engaged community which is needed for this 
type of healthy public debate. 

However, some interviewees highlighted a concern that debate had focused on water scarcity, and there 
is now a need to discuss the community’s value propositions for water as a resource. Particularly, to 

!=#$&>$1.(&.)&G3)'&(4'$*&)$%)('.2%(5&

)'2*.$)&(%1&)2&.'&G3)'&)$$>)&'2&?$&'#('&

'#$68*$&G3)'&+$55&+#2)$&4(35'&'#.)&.)7&.)&

.'&02B$*%>$%'8)&4(35';8&

&

!Q3*.%0&'#$&1*230#'&-$2-5$&+2351&

5.)'$%F&23'&24&'#$&1*230#'&+#$%&'#$&

+('$*8)&'#$*$&(%1&%2&*$)'*./'.2%)7&.'8)&

>3/#7&>3/#&#(*1$*&'2&0$'&'#2)$&

>$))(0$)&(/*2))<&&I$(#<&&=#$6&G3)'&)$$&

(&?.55<8&

!"#('&#()&#(--$%$1&.)&'#$*$&(*$&

/2>>$%')&>(1$&?6&-$2-5$&+#2&#(B$&

%2'&#(1&)344./.$%'&$,-$*.$%/$&.%&.'<8&

!I23&#(B$&251&)/#225&'#.%@.%0&)'.55&

.%453$%/.%0&'#$&-3?5./&1$?('$<8&

!;'#$&/2>>3%.'6&/2%'.%3$&'2&?$&*$(556&

/2%/$*%$1&(?23'&522@.%0&('&'#$&?$)'&

2-'.2%)&.%&'$*>)&24&(55&)253'.2%)7&%2'&

G3)'&+#('8)&'#$&$().$)'&'#.%0&'2&12<&

!Q3*.%0&'#$&>2)'&*$/$%'&)'('$&$5$/'.2%&

.'&+()&2%$&24&'#$&>(.%&.))3$)7&+#./#&24&

'#$&>(.%&'+2&-(*'.$)&+2351&12&'#$&

>2)'&)'2*>+('$*&#(*B$)'.%0&(%1&

+#./#&+2351&12&'#$&5$()'&1$C)(5&(%1&

'#('&)2*'&24&'#.%07&(%1&+#2&+2351&12&

'#$&?$)'&'#.%0)&42*&E3**(6<8&



!""#$%&'()*+(

 
 

174 

determine their willingness to pay for different solutions (see next section on Economics for further 
discussion). Thus while a public debate to how to secure Adelaide’s water future in times of drought has 
been had to a large extent and incorporated other values such as costal and river health, this was outside 
a policy process to set value propositions for water to the Adelaide community and city, and the 
subsequent long-term aspirations and objectives for water management under different future conditions. 
The re-negotiation of Adelaide’s Hydro-social contract is therefore yet to occur. 

Economics 
There were some opposing views on the viability of some 
alternative water supply solutions from an economic point of 
view. Some participants recognised these solutions as providing 
a cost-effective solution to water scarcity, while others were of 
the view that the business case for these solutions was still not 
clear, in particular in terms of appropriate scales for solutions. 
However from a cost/benefit perspective, the interviewees all 
held the view that it was difficult to assign monetary value to the 
benefits beyond supply services some alternative solutions 
provided, and that this was making the decision-making process 
and justification of actions difficult. This issue was coming to 
the fore in public perceptions of water management and pricing. 
With the Adelaide community interested in water supply 
solutions, but their willingness to pay not necessarily informed 
by detailed costs/benefits analyses, participants noted that justify 
solutions against community perceptions was problematic. 

Overall, the increasing complexity of the new economics of 
water management, and the lack of information on some aspects 
of this, is creating a lack of confidence in the ability to make 
robust, defensible decisions within the industry. At the same 
time, water resources are seen as critical to the development of 
the State, and there is significant political pressure to support the 
State’s economic development with sound decisions around 
provision of water infrastructure and services. 

Some participants also expressed a concern with the emphasis on 
establishing water markets, as they believed there was a moral 
issue in viewing water as a commodity rather than an essential 
service and fundamental natural resource. 

 

Water Policy Developments 
The drought has bought urban water management onto the policy 
agenda, not only to address water scarcity, but bringing into 
focus the governance arrangements for urban water. Previously, 
participants noted there had been an urban water policy gap, 
which SA Water often took on, despite it being beyond their 
remit as a corporate entity. 

With the influence of the Murray-Darling Basin politics 
prevalent in South Australia’s management of water resources, 
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the national debate around the health of the River Murray highlighted, for South Australian bureaucrats, 
deficiencies in the governance arrangements for water resources management in their own State system. 
With Adelaide’s location at the end of the Murray-Darling system, their political bargaining power with 
other States is dependent on them ‘having their own ship in order.’ As a result of these environmental 
and political drivers, development of water policy has been high on the agenda in South Australia in 
recent years, and resulted in the development of the long-term plan for water security, Water for Good.15 
Participants believe this plan has provided the beginnings of a shared direction and cross-agency 
impetus to work toward better urban water management. Initially, however, the focus has been on 
clarifying the roles and responsibilities for urban water management with the creation of a dedicated 
urban water policy arm and the development of the Water Industry Act 2012. 

There was some confidence that further work on expanding the 
policy agenda beyond water scarcity to set out an integrated 
approach to water management is now possible, following the 
momentum of efforts in the sector spurned by the drought. 
However, a number of participants emphasised the need for 
policy outcomes to be clearly articulated from the start for it to 
create a successful basis for engaging across government and 
in the broader community. This suggests that the outcomes and 
objectives for water management have not been clearly 
articulated. Some interviewees also expressed disappointment 
in the ‘no potable re-use’ position the Government has taken. 
While recognising the community is not yet ready for this idea, 
they felt it limited the scope of achieving true integrated and in 
some instances efficient urban water management. Some 
interviewees noted that this influence of public opinion on 
Governments could sometimes result in sub-optimal policy 

positions and decisions. 

Interviewees noted an unconstructive influence on furthering 
the Water for Good plan was the recent budget cuts. With no 
dedicated funding assigned to implement the plan, these cuts 
are driving departments and agencies to limit activities to core 
business only. As such, recommendations to integrate water 
sensitive urban design into the State’s land-use planning 
system have stalled, as the Department for Planning, Transport 
and Infrastructure do not consider water management activities 
part of their core responsibilities to deliver on. 

Another issue in furthering integrated water policy links to 
Adelaide’s reliance on the Murray River. With a plan for the 
integrated use of the river’s water resources still under 
development and highly contested at the Federal Government 
level, there are limitations on how far plans can progress on 
integrated water management for Adelaide. 

Leadership 
Interviewees noted a number of different sources of leadership 
for water issues throughout the course of the drought. 
Predominantly, the work and influence of a network of 
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industry champions were often highlighted. The positions, strategies, and relationships between these 
individuals helped to coordinate activities for greater influence and to raise water on the political agenda. 
Sometimes this involved putting their reputations on the line to back a new idea, approach or solution 
and allow it to breakthrough. 

Participants noted that much of the leadership activity around 
water in the past had occurred from the ‘bottom up,’ individuals 
and organisations working in an operations type context (see also 
Niche Activity section on page 177). However, once the water 
scarcity situation became a crisis, there was political will to 
intervene with more strategic actions with legislative backing. 
However, the network of champions and the past work that had 
been done looking at alternative water supply solutions were in a 
position to influence this ‘top-down’ intervention. One 
participant noted that having a relatively stable Government with 
only two water Ministers in the recent past had assisted in 
building the relationships and trust needed to enable such and 
influence. Other, interviewees noted that the heightened political 
attention drove more collaboration at the agency level, as water 
was considered an issue for a number of other policy portfolios. 

One interviewee also indicated being particularly influenced by 
the thinking of one former politician, who recognised the 
limitations of legislation and encouraged bureaucrats to look 
beyond these frameworks of public administration, if and where 
necessary. 

 

Benchmarking 
An observation across all the participants revealed many 
comments that could be seen as a benchmarking exercise against 
what is happening in other Australian States and capital cities. 
This was prevalent around the extent of Adelaide’s 
implementation of water sensitive urban design, but also 
familiarity with legislative frameworks and policy tools other 
State Governments had used to support the implementation of 
these solutions. Adelaide practitioners seem to therefore be 
actively seeking information on what tools and methods have 
worked in other cities, along with the technical and economic 
information and knowledge on alternative systems. In addition, 
this benchmarking seems to provide a self-assessment of 
performance, and is often cited as a reason to drive water 
reforms, to ‘catch-up’ to other States. 
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Niche Activity 
Adelaide is recognised as a leader in stormwater harvesting 
internationally, however interviewees gave other examples 
across the city of different types and scales of experimental 
water supply systems, mostly related to recycling and reuse. 
Interviewees noted that a key reason for these innovative 
projects getting off the ground was the injection of funding 
from the Federal Government; however a number also 
mentioned there was significant policy development or interest 
on many of these alternative approaches. 

The significance of the work done by Salisbury City Council is 
that it became a true ‘demonstration’ project. Not only did it 
achieve successful outcomes with an innovative solution, but 
the learnings and results were promoted widely and used to 
feed information and knowledge into the development of 
guidelines and regulations. The success of the project and the 
solid science behind it also prompted other local councils and 
land-use developers to advocate for the mainstreaming of the 
technology through the change if relevant Codes of Practice. 

There were some divergent views over the success of some of 
the projects, and some interviewees noted even some 
approaches that have proved successful are not necessarily 
widely adopted. However, there did appear to be a culture of 
experimentation within large parts of the Adelaide water 
industry. 

Professional Capacity 
Along with the lack of focus on urban water policy, some 
interviewees suggested there was also a lack of policy 
expertise within the Adelaide water sector, believing that in 
the past the predominant mindset of policy-making had been 
environmental protection and not necessarily management of 
water for societal benefit. Other interviewees were mindful of 
the lack of water expertise within the new urban water policy 
arm of Government. However, some saw a role for 
themselves as bridging this policy-science gap by developing 
relationships with the new policy group to position 
themselves to inform the policy process with water expertise. 

Many interviewees noted, with urban water management now 
needing to meet other needs beyond supply, sewerage and flood 
mitigation, the skills set to achieve integrated water management 
has expanded. Sometimes this can be bought in by engaging 
with other profession (e.g. landscape architects and urban 
planners). However some skills have also become an integral 
part of professional practice, such as stakeholder engagement 
and participatory engagement to bring other professionals on board or engage with communities to 
establish the needs and expectations for water management that should be met. Some interviewees noted 
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this changing requirement of the profession is not necessarily 
embraced by the workforce. Keeping the right balance of 
professional capacity with the changing profession was raised by 
a number of interviewees; from how to reserve a place for 
traditional knowledge, preserve corporate knowledge, to how to 
equip professionals with the right skills in training and education 
and how performance and promotion in the profession might need 
to be changed. 

One interviewee noted that this change in workforce structure had 
occurred within SA Water in the 1990’s, with the workforce’s 
tertiary education base expanding from the engineering 
professions. This was driven largely but the corporatisation of 
the organisation, which led to the outsourcing of a lot of the 
technical operations and maintenance. Subsequently, the 
organization’s focus moved toward stakeholder and contract 
management, and customer service delivery, and so have built up 
a variety of stakeholder engagement skills. 
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Preface 
This report forms part of a PhD project entitled ‘Processes and Pathways to Water Sensitive Cities.’ The 
research seeks to provide an answer to the question “How can urban water governance regimes more 
effectively support institutional adaptive capacity to enable and expedite a shift toward sustainable 
urban water practices?” 

The report presents the urban water context of the city of Perth, WA, which is being used as a case to 
study the research question. A combination of prolonged drought, diversification of supplies within a 
centralised infrastructure system, and a complex and dated formal legislative framework, make Perth a 
unique case to explore how urban water institutions adapt to enable new practices more suited to 
changed conditions. 
 
The report was compiled based data from semi-structured interviews conducted with Perth urban water 
managers from State and Local Government, the water utility, industry bodies, government authorities 
and research organisations in October – November 2010. The transcripts from these interviews were 
coded using an open coding technique to identify key landscape influences, the urban water institutional 
setting, and management responses surrounding Perth’s experience of drought. Commentary 
representing the compiled narratives from interviewee’ accounts was then constructed by the researcher. 
Secondary sources of evidence were used to enrich, corroborate, and clarify this representation of the 
interview data. These are listed in the References section and include government policies, legislation 
and reports, articles published in academic journals, media releases, media articles, research and 
consultants’ reports, and websites. The commentary was also corroborated using primary data from 
interviews with water sector leaders at the national level from peak bodies, industry associations leading 
research institutes and Federal Government agencies. 

The first section of this report provides a commentary recounting the succession of management 
responses Perth implemented to deal with increasing water scarcity from mid 1970 to the present day. 
The second section presents a description of the urban water institutional setting in Perth and some of 
its functional features. The final section of the report presents storylines around general themes that 
describe landscape and underlying influences on the practice of water management.  

The insights and ideas presented in this report were tested, discussed and further elaborated during 
three industry workshops and ten interviews that formed the second phase of the research, conducted in 
April 2011. Key informants also provided feedback on the draft of this reports. However all views and 
thoughts expressed remain those of the author, except those in text boxes, which are direct quotes from 
interviewees. 

This report will provide the basis for analysing and understanding the second phase of the research 
project, which seeks to identify the mechanisms and dynamics of institutional change occurring in Perth, 
being driven by the landscape factors and occurring through interplay between the water management 
practices and institutional setting reported herein. It also provides the contextual information to inform 
cross-case comparisons that will be conducted in the final phase of the research. 
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Executive Summary 
Three interconnected layers of analysis are used to build the contextual setting of urban water 
management in Perth. ‘Management Practices’ describe the actions that have been taken to supply 
water to Perth, the ‘Formal Institutional Arrangements’ are those rules and structures that determine 
the way water is governed, and ‘Landscape Factors’ of broad or underlying influence on the way these 
previous layers operate and interact. 

MANAGEMENT PRACTICES 

While successfully surviving three decades of significant water scarcity, Perth’s response to secure 
water for supply has been reliant on greater extraction of groundwater. Desalination and demand 
management are now providing significant new sources of water, however the extensive ground water 
resources have permeated the urban water management subconscious to create a ‘source’ focused 
mindset. While looking to embrace ‘Integrated Urban Water Management,’ Perth’s water sector is 
implementing it only in supply sources management. Integration of water services for multiple 
outcomes, of the urban water cycle with the total water cycle and other dimensions of integration 
entailed in this new management paradigm, are not evident in Perth. This limited interpretation of 
what ‘best-practice’ urban water management involves is effecting the cohesive operation of the water 
sector, thus its efficiency and effective performance, and the sustainability of water resources 
management broadly. Perth’s situation illustrates a ‘cognitive lock-in’ that perpetuates practices and 
their underlying institutions. If not balanced with an ability to respond to changes in operating context, 
this situation could lead to inapt management practices in the future. 

FORMAL INSTITUTIONAL ARRANGEMENTS 

Perth’s formal institutional arrangements distribute roles and responsibilities for urban water 
management, corporatize service delivery and centralise control. This model is characteristic of the 
hierarchically structured and operationally marketised governance modes that dominate the provision of 
societal services in many countries. In the Perth context, legacies of historic arrangements, the 
politicisation of water and the mechanisms for inter-agency collaboration animate these formal 
institutional arrangements, the names, roles, responsibilities and rules statically documented on paper, 
offering a more dynamic understanding of how the system functions. 

LANDSCAPE FACTORS 

A variety of influencing factors emerged from the data analysis, and their effects on the two previous 
layers of analysis are summarised under general themes below. 

ENVIRONMENT: The management of Perth’s water supply is largely defined by the geological 
features of its environment, its soils and groundwater systems. However the changing climate is 
beginning to have a profound impact on Perth’s urban water management practices and leading to 
significant shifts in approach. 

ENVIRONMENTAL CONNECTION: There were mixed views on the extent of the Perth 
community’s connection and engagement with water management issues. There was a strong view that 
without a crisis it was difficult to get the community engaged in issues more complex than saving water 
to secure human supplies. The Perth community’s environmental connection may not be generating 
sufficient socio-political drive to collectively pursue more sustainable trajectories. 

REALISATION OF RESOURCE SCARCITY: The Perth community’s acknowledgement and 
acceptance of their water supply situation seems to have been delayed by protective strategies of 
government, and a lack of interest and information on the issue in public discourse. A residual cultural 
expectation that high quality water is readily available at low cost for universal use still exists. 

HYRDO-SOCIAL CONTRACT: This term encompasses the expectations of citizens surrounding the 
provision and use of water (as touched on above). Practioners feel constrained by the performance 
criteria they are judged by under this ‘contract’ which are based on social norms and community 
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expectations that may no longer be realistic. On the other hand, rather than working toward shifting 
these unrealistic expectations, water managers employ strategies to meet these demands, and avoid 
controversy, by opting for potentially less suitable options. This sets water managers, and by-proxy 
governments, up for future failure, as the community’s unrealistic criteria for judging performance 
remain unchanged. This suggests a need for greater levels of community engagement to renegotiate the 
hydro-social contract. 

ECONOMIC DEVELOPMENT: Development pressures resulting from the WA’s favourable economic 
climate and the resulting development focus of Government priorities are significant underlying 
influences on current water management practices. Interviewees talked of the prevalence of economic 
concerns in their day-to-day work, and suggested that this was leading to solutions that were potentially 
locking-in future users to inappropriate infrastructure. Innovative solutions with proven performance 
and benefits are viewed as too hard to mainstream, as the challenges they pose to underlying 
philosophies and acceptance criteria delay implementation, which is seen as unfavourable. 

WATER POLICY DEVELOPMENT: The ability of government policy to guide and streamline water 
management activities toward desired outcomes appears to be ineffective in some aspects of water 
management in Perth. This leaves water managers unable to manage the resource in conjunction with 
other managers under common strategic objectives and frameworks. Without this alignment of activities 
inefficiencies can eventuate, particularly the ability to achieve of multiple outcomes. Attempts to look 
beyond current needs and address future challenges collectively are also compromised. 

LEADERSHIP: A lack of leadership is widely recognised in Perth, not only a result of difficulties in 
garnering political support of ‘wicked’ water issues, but also due to a deficiency in external championing 
of these issues, and a disconnection of efforts to strategically lever windows of opportunity when they 
arise. 

PROFESSIONAL CAPACITY: Changing workforce demographics, ‘cognitive-lock in,’ wariness of 
some new science and technology, and carried over organisational cultures expose some critical factors 
influencing management practices. Organisations and individuals are the actors whose decisions and 
practices interpret, shape and eventually alter the formal institutions of urban water management. Thus 
the background training, attitude and approach to problem solving ingrained in the practice and 
cognitive norms of these professionals underpins adaptation processes. This insight highlights a need for 
greater support of professional capacity building and initiatives that can bridge organisational 
boundaries and silos. 

NICHE ACTIVITIES: Development of niches are known in the literature as one of the main pathways 
by which practice changes are fostered and eventually taken up as mainstream practice, altering formal 
institutions in the process. It appears that there are niche activities operating in Perth, but they may 
need support to form the ‘critical mass’ needed to instigate change processes. These niches could 
therefore been as important platform to accelerate change initiatives. 
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Background 
Perth is a city of 1.6 million people3, inhabiting a long strip of the Swan 
Coastal Plain in south-western Australia. The city lines the Swan- Canning 
and Serpentine-Murray river systems as they reach the Indian Ocean, and 
spreads itself along a 90km strip of the coastline, extending east 50km 
toward the Darling Scarp. The sandy porous soils were once dotted with 
freshwater wetlands fed by the extensive shallow groundwater. Many of 
these wetlands were drained and filled as Perth grew from its original 
settlement in 1829 as Swan River Colony. 

The climate of south-western Australia is characterised as Mediterranean, 
with winter receiving the majority of the rain, and long hot, dry summers 
with an mean maximum daytime temperature of over 30°C3. 

 
Development of Perth’s water supply system followed a similar pathway as other Australian capital cities, 
with the focus switching from securing a reliable water supply to draining and sewering the urbanising 
landscape to cope with flooding and public health issues4, 5. 

When the coastal lakes on the Swan Coastal Plain quickly proved unable to meet the needs of the first 
colonisers of the Swan River Colony, they turned to the shallow groundwater6 systems. Thus began a 
legacy of free private access to shallow groundwater through back yard bores which extends through to 
the present day. Large-scale engineering works eventually bought water from the Darling Ranges, and in 
1880 the vast artesian groundwater system was tapped to supplement the surface water scheme6, and 
the amount of Perth’s water supplied through groundwater has been increasing ever since. This 
combined surface water and groundwater is known locally as the Integrated Water Supply System 
(IWSS).  

Source: mapsof.net1 

Figure 1: Mean Average Monthly Temperature and Rainfall for Perth 
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Management Practices: 
Managing Water under drought 1975 - 2011 

Since the mid 1970’s Perth’s winters have become drier. The city’s water supplies have become 
increasingly under stress as inflows into dams have declined, and monitoring of groundwater systems is 
showing decline in the main aquifers used to supply the city7. 

In the 1980’s and 1990’s the decreasing surface water stores were replaced by increased extraction from 
the shallow, superficial aquifers, and in 1998 this was extended to the deep aquifers7. However the 
practice of borrowing from the regions extensive groundwater systems in tough years, to be recharged 
again in plentiful years, is becoming risky business, with sustainable yield predictions not promising a 
return to plentiful years anytime soon7. The focus of urban water managers since the early 1990’s has 
been heavily dominated by supply security concerns8; how to supply Perth’s growing population when 
surface inflows continue to reduce, and the subsequent increasing reliance on groundwater coupled with 
the decreasing rainfall recharge is creating stress on these systems7. 

The year 2001 featured in many interviews as the tipping point to Perth’s water crisis. Dams reached 
record lows and conditions signalled a possible step change toward much drier climatic conditions (see 
Figure 2). Decision makers realised that past data was no longer an appropriate source of information to 
plan future water supplies, and new sources of water needed to be identified and developed. A new 
approach ‘Security through Diversity’ was adopted by the water utility9, which represented a change in 
the way water supply services would be planned and delivered. As a result Perth broke new ground in 
2006 when it switched on the country’s first major desalination plant10. This technological supply option 
has now been employed by most other major Australian capital cities, and the benefits of ‘drought 
independent’ sources of water are now lauded in the broader Australian water sector. A second 
desalination plant is due to be commissioned in late 2011, which will bring the proportion of Perth’s 
water supply by desalination to 30%11. A recycling project as part of an industrial precinct, the Kwinana 
Water Reclamation Plant was also developed to reduce demand for scheme water for industrial use by 
treating wastewater to a standard suitable for local industries. This plant came online in 2004, 
producing 6 GL of water per annum, equivalent to about 2% of the total scheme water use in Perth12. 

Figure 2: Impact on Water Availability - WA Reduced Inflows to Dams. 

Source: Water Corporation, 2011.2 
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Demand management strategies were also employed early in the drought, with water restrictions 
introduced over summer in 1971 and 19766, while the first pay-for-use water rates structure in Australia 
was introduced in 1978, and a permanent daytime sprinkler ban was introduced in 199413. Reducing 
water consumption was a key element of the Security through Diversity Strategy, with seasonal two-
day-a-week sprinkler rosters introduced in 2001, and reduced to one day in 2010, along with a total 
sprinkler ban over the 2010 winter. However many interviewees and others13, 14 agree that Perth 
residents were spared the tougher restrictions implemented in other capital cities. 

During this time groundwater extraction and augmenting of 
surface supplies continued with new bores, dams and other 
infrastructure upgrades. However with all the cheap sources of 
water developed, and desalination a costly option, more water 
needed to be found. Water Forever, a 50 year plan produced by 
the water utility in 2009 following extensive public consultation, 
proposed a ‘portfolio’ of water options with a greater focus on 
reducing demand through reducing water use and wastewater 
recycling15. This strategy showed a significant departure from 
the traditional approach to water management, acknowledging 

that relying on new source development would no longer be adequate, and that savings from demand 
management were a major and viable source of water.  

Some of the new strategies now being investigated or employed across the Perth water sector to secure 
water supplies include:  

• Wastewater recycling from treatment plants for Managed Aquifer Recharge (MAR), with trials 
currently being conducted by the CSIRO16. 

• Catchment thinning to increase run-off to dams, with a 12 year trial in the Wungong Catchment 
underway since 200517 

• A number of residential developments demonstrating various water sensitive urban design, fit-
for-purpose, third pipe and other water saving measures18. 

• Water trading through savings generated by investment in upgrading agricultural irrigation 
infrastructure. 

While these represent a shift away from the traditional methods 
used to secure water supplies in Perth, such as infrastructure 
upgrades and groundwater source development, they are still 
largely novel add-ons to those former traditional methods, along 
with a growing emphasis on demand management, and could not 
yet be considered mainstream practice. 

While most of the interviewees adopt the language of Integrated 
Urban Water Management (IUWM), their interpretation of this 
concept was largely compartmentalised, with water supply, 
sewerage, drainage and waterway health largely viewed and 
discussed as separated activities. This is not surprising, given the 
interviewees also discussed how current institutional 
arrangements silo these management areas. However the 
compartmentalisation also appeared to be at a conceptual level. 
Many narratives showed an interesting contradiction in viewing 
the porous soils and perceived storage capacity issues as barriers 
to integrating stormwater into the supply system, while valuing 
these features of permeability and natural subterranean storage 
capacity for current MAR trials using wastewater, and overall in 
the Integrated Water Supply System itself. Such a separation of 
water sources is contrary to the scholarly concept of IUWM 
which emphasises that water resources need to be viewed as a 
‘total water cycle’ in order to recognise the different values (often 
non-monetary) and variety of needs from a diverse range of users 
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(often non-human) that make up this complex resource system. Management of the resource can then be 
optimised through water services which deliver multifunctional outcomes and minimise collective 
impacts to all users.19 As Mitchell notes in her 2006 study19, the new IUWM paradigm has been pursued 
in Australia, but there is ‘still room for greater integration of the water supply, stormwater, and 
wastewater components of the urban water cycle.’&This division appears to be a present 
conceptualisation of urban water management in Perth, based on this analysis of interviewee’s 
narratives and corroborated by other research conducted in Perth.20, 21 

While successfully surviving three decades of significant water scarcity, Perth’s response to secure 
water for supply has been heavily reliant on greater extraction of groundwater throughout this 
period. Desalination and demand management have providing significant new sources of water, 
and various novel approaches are now being explored as alternative water sources or means of 
supplementing supply. However inconsistencies in the interpretation of and application of IUWM 
will likely have some baring on Perth’s institutional adaptive capacity; given the shared meanings 
derived from these underlying management paradigms are some of the key informal institutions 
which form the foundation of the overall institutional setting. 
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Formal Institutional Arrangements: 
Formally recognised rules and structures, and how they operate in practice. 

Like most Australian cities, Perth’s urban water governance arrangements can be characterised as 
hierarchical and corporatized. The key organisations in urban water management and their roles and 
responsibilities are described below: 

• The Water Corporation, a government owned corporation, responsible for supply, sewerage 
and drainage services across most of the state.  

• Economic Regulation Authority, licences and monitor compliance of the Water 
Corporation, and may conduct inquiries referred to it by the State Government. 

• The Department of Water, created in 2006, is responsible for the overall management of 
water resources in the state, and its key responsibilities include water monitoring, allocation and 
licencing, policy for regulation and future planning, identification and assessment of new 
sources, and providing information and assistance to water users and government. 

• The Environmental Protection Authority also plays a role in water regulation through its 
State Protection Policies, and responsibility to conduct Environmental Impact Assessments on 
major new source developments. It also has a role to provide strategic advice to Government. 

• Local Governments are responsible for local drainage provision (in conjunction with Water 
Corporation, who manage the city’s main drains) through local drainage infrastructure, and land 
use planning, approvals and management. 

• The Department of Planning sets the land use planning policy framework through which 
this aspect of urban water management is governed, and most of the Departments and Agencies 
mentioned above have a referral role in the assessment and approval of new developments. 

• Land developers, both private and government owned, have an integral role in designing and 
implementing water management infrastructure often in close collaboration with the Water 
Corporation, Local Government and Department of Water. 

• The Swan River Trust is a government agency and caretaker of the Swan-Canning River 
system and foreshore (known as the Riverpark). It has a policy role in developing a river 
protection strategy and associated management plan, and a facilitation role to work closely with 
local governments and other relevant agencies to coordinate activities under these strategies and 
plans, such as implement on-ground management interventions, commenting on proposed land 
use developments and plans, and providing strategic advice to Government.  

Most of these Departments and Agencies act on behalf of Government, and are answerable to the 
Ministers for Water, Environment and/or Planning. These Ministers also have certain powers of 
delegation and approval/decision, to manage water or other activities relating to its management, on 
behalf of the people of Western Australia. 

The urban water sector in Perth, like other Australian cities, has 
undergone major structural change since the mid 1990’s driven 
largely by Council of Australian Government (CoAG) agreements. 
These reforms sought to introduce greater efficiency, 
transparency and accountability in public monopolies like the 
existing water authorities of the time, by dividing the service 
provision, policy and planning, regulation and monitoring 
responsibilities into separate organisations, and making room for 

greater competition in the sector. Some interviewees agreed that this was a sensible move given the 
conflict of interest in having all of these roles in the one organisation. Others felt the small scale of 
Perth’s water sector meant competition would always be limited, and the model with all water 
management responsibility resting in a single organisation would produce greater efficiencies. However 
most interviewees agreed that the current formal institutional arrangements were functional in most 
aspects of water management, albeit requiring greater efforts of coordination across agencies, and some 
aspects of remnant cultures from past organisations occasionally having a negative impact. 
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One offshoot of the reforms was that ultimate responsibility, 
and hence power for water management, was transferred to a 
Minister, rather than a more independent bureaucrat or board 
of management. As a result Governments have gained greater 
influence over water management decisions. The relationship 
between public opinion and political decisions is well known, 
particularly in times of crisis22, and can present a significant 
influence over the way urban water management is conducted. 
This has been visible in other Australian capital cities, most 
notably recent public debate and subsequent political decisions 
on water recycling in South-East Queensland. Thus these 
reforms has led to increasingly politicisation of water 
management, and has been widely criticised in recent years as 
State Governments step in to ‘solve’ the water crisis. This 
analysis has certainly come across examples of this in Perth, 
which are discussed in later sections. 

Following on from the discussion in the previous section 
regarding compartmentalisation of the urban water cycle, this 
appears to be reflected in this formal institutional framework, 
as suggested by interviewees. The clear separation of roles for 
supply and sewerage services, custodian of water resources, 
and custodian of waterways, results in the separate 
management of these aspects of the urban water cycle. While 
there are collaborative efforts to align management approaches 
and activities, the commentary from interviewees suggests 
there is still a need for effort in this area. One clear illustration 
of this problem is drainage management, being as it is the main 
interface between urban water cycle management and 
waterway health protection. With infrastructure ownership 
widely distributed and responsibilities left open to 
interpretation in the legislation and regulatory arrangements, 
drainage management is a largely disassociated role in these institutional arrangements. The result is 
many frustratingly grey areas of responsibility in activities were drainage management is a consideration, 
and a lack of action to resolve these issues.  

Perth’s distributed governance model of roles and responsibilities with centralised, politicised 
control illustrates the intricacies of how formal institutions function in reality. Nuances in this 
operational context including the politics surrounding water issues and the mechanisms for inter-
organisational collaboration, provide some of the ingredients of institutional change. 
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Landscape Factors: 
Broad trends, features, events and characteristics that influence practice. 

The following sections describe the factors that emerged from the interview data as having a significant 
influence on the practice of water management in the Perth context. Similar storylines from 
interviewee’s accounts were grouped and the specific factors or influences emerged from this collation. 
Each section describes these themes, presents a collated commentary from the interview data 
highlighting the impression of these factors and influences on water management, then closes with a 
short summary commentary. 

Environment 
This theme covers the biophysical features that have an influence over how water is managed in 
Perth's environs, and some of the impacts and influences directly related to these biophysical features 
and events. 

Many interviewees used the metaphor of Perth as a big sandy bathtub to describe Perth’s environment of 
sandy porous soils and large groundwater reserves. The sandy costal plain on which Perth is built largely 
determines how water interacts with the landscape, and thus how to manage its movement and storage. 

The quickly draining soils can make surface water storage 
difficult, while their inability to retain soil moisture creates a 
need for large amounts of irrigation over the summer months, 
when no rain falls and Perth’s residents need to keep their valued 
green spaces alive. Fortunately, the extensive groundwater 
systems fed by these porous soils provides an ample storage and 
conveyance system, allowing supply managers to withdraw water 
almost anywhere in metropolitan Perth when it is needed, and 
residents to sink private bores to meet their garden watering 
needs. Ironically, the shallow groundwater systems also create 

flooding problems in low-lying areas when the rains do come in winter. With high demand for land 
development and little high ground left to build on, flooding issues were prevalent in the interviewee’s 
narratives, along with securing ample water supplies. The task of managing water in Perth appears to be 
finding a balance between the low natural surface water availability in summer and excess availability in 
winter, and the seasonally opposite needs of Perth residents for ample water in summer and staying dry 
in winter. The ‘big sandy bathtub’ compensates for this somewhat by providing collection and storage 
services through its soils and aquifers. 

Balancing this water demand and supply will become a trickier prospect than coping with these seasonal 
extremes if the climate of South Western Australia continues the drying trend it has been experiencing 
over the last three decades23. The decreased rainfall has caused marked decreases in inflow to surface 
water supplies7, 24, and complex interactions between long-term rainfall reductions, their seasonal 
variations, land use changes and greater extraction for public water supply are leaving both confined 
(‘fossil water’) and unconfined (shallow) aquifers showing overall declines in levels, or susceptible to 
further rainfall decreases25 7 or intrusion from salty marine water. Indeed with the 2010 winter 
producing only 11GL of inflow26 (in comparison to an average of 150GL), and restrictions on 
groundwater abstraction to manage the sustainability of these water sources26, interviewees narratives 
suggest that supplying Perth with water is becoming an increasingly complex balancing act between the 
state of the biophysical systems, capabilities of infrastructure systems, and supply demand. With very 
few exceptions, interviewees spoke of the warming climatic conditions as the predominant 
environmental factor shaping the management of Perth’s water resources.  

Another environmental feature of Perth’s environment a number of interviewees mentioned in relation 
to water management issues were algal blooms. Driven by high nutrient loads, high temperatures, and in 
some events large freshwater inflows from cyclonic activity further north, the Swan and Canning rivers 
can provide optimal conditions for toxic algal blooms27. One particular incident in early 2000 was 
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recalled by a number of interviewees as a catalyst for more 
attention being paid to water quality issues. While algal blooms 
were discussed in relation to community connectedness with 
their waterways (see following section), it also revealed 
something of the way water practioners themselves view the 
water environs they directly and indirectly manage. 
Interviewees spoke somewhat of the connections between the 
surface water bodies and shallow aquifer systems that supply 
them, but predominantly in terms of water quantity issues. 
There were few mentions of the connections between these two 
systems in terms of water quality, and while the need to protect 
the quality of these shallow aquifer systems for water supply is recognised in regulation, the same 
attention does not seem to extend to protecting water quality in these aquifers for the health of the 
receiving water body, the Swan - Canning River system. While more research would need to be done to 
understand this anomaly in perceptions of water quality issues, it does corroborate the inconsistent 
application of total water cycle management principles discussed in previous sections. 

Management of Perth’s water supply is largely defined by the geological features of its 
environment, its soils and groundwater systems. However the changing climate is beginning to 
have a profound impact on Perth’s urban water management practices and leading to significant 
shifts in approach. 

Environmental Connection 
This theme describes some of the ways the Perth community connect to the natural elements of their 
surroundings, particularly in regard to the part they play in supplying water. The theme captures the 
values the general community place on their water sources, and their understanding of the 
implications of having these sources as part of their supply. 

Perth residents have a strong affiliation with their waterways. 
The Swan River is an icon of the city, often referred to as the 
jewel in its crown. Citizens of Perth look to the Swan as not 
only a scenic backdrop to the city and a recreational 
playground, but connect the quality of its water to these values 
and the health of the river and its surrounding flora and 
fauna28. Some interviewees believed that there is public 
acknowledgement that Perth’s natural ground and surface 
water resources need to be protected, however many 
interviewees also held the view that Perth citizens are 
complacent and unengaged on issues of water supply. This is 
supported by work by Ruth Morgan13, who describes the 
‘disassociation with domesticity’ of environmental problems 
and subsequent abdication of responsibility, particularly with 
regard to water use, in her study of the impacts of water 
restrictions on Perth’s citizens in the 1970’s. This community 
attitude may appear to be changing as a result of the current 
water crisis, with the Water Corporations ‘Target 60’ demand 
management campaign achieving its targeted saving a month 
ahead of schedule29. The community also appear to be taking 
an informed interest in the situation, with over 200 responses 
to a recent article on the state of Perth’s dams30 attracting over 
200 online comments ranging from debate on a Kimberly-
Perth pipeline to querying why recycling isn’t considered a 
significant water supply option31 So while there are mixed 
views regarding the communities connection with their water 
supply sources, there does appear to be a rising engagement 
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with water supply issues, translating into water saving behaviour. Many interviewees observed that it 
was difficult to get the community on board unless a crisis such as floods and algal blooms forced a 
wider acceptance of a problem. The current season being the driest on record appears to be providing 
such a crisis. 

With regard to public opinion forming an ‘active’ pressure on 
government and decision-makers in the form of advocacy or 
lobbying activities, there appears to be little evidence of this type 
of public engagement on water issues. While the Perth 
community certainly value their waterways, and may be willing 
to make some personal sacrifices to improve the health of these 
natural assets28, there does not appear to be a strong 
acknowledgement that personal water use is detracting from the 

overall water balance. In assessing the communities ‘willingness to pay’ for an improved Swan River and 
its environs, respondents of a survey were given the scenario that a healthier river may require personal 
sacrifices like decreasing their lawn space and paying more for environmentally fertilisers28. While the 
respondents were in favour of these sacrifices, they may not necessarily connect with the real sacrifice 
behind this scenario, a trade-off between personal water use (and not just through decreasing the 
amount of lawn they need to water) and providing for environmental water needs. Indeed the limited 
public outcry surrounding the death of six Swan River dolphins in 2009 was noted by some interviewees 
as evidence of the lack of community concern for intrinsic, non-human centred connections between 
water and environmental health. While autopsies revealed a culmination of environmental stressors lead 
to the dolphin deaths32, the finding that a less-than-healthy aquatic habitat is creating enough stress to 
result in mortality of such an iconic species, did not seem to raise the issue of water quality in the Swan 

Canning River, or the sustainability of water management in the 
broader urban environment, in public discourse. The willingness 
of the Perth community to be active advocates for their aquatic 
environments by both conserving water to make more available 
to the natural environment, and to campaign for water issues or 
take an active interest and involvement in water management, 
therefore appears to be limited.  

The issue of community engagement with natural ecosystems and linkages to values, aspirations 
and motivations for behaviour change is a large and complex scholarship, and the commentary 
presented above in no way sets out to provide a definite description of the wider Perth community’s 
connection to their environment. What is relevant for this research is the influence of this 
connection and awareness on the practice of urban water management. Many of the interviewees 
lamented that without a crisis it was difficult to get the community engaged in water management 
issues more complex than saving water to secure human supplies. It therefore would appear that 
the community’s connection with their environments and their understanding of water issues, the 
basic ingredients of public opinion, may not be generating sufficient socio-political drive to actively 
influence water management decisions and collectively pursue more sustainable trajectories. 
However more research focused on the area of community participation would need to be 
conducted to confirm this inference. 

Realisation of Resource Scarcity 
This theme explores community acknowledgement of water scarcity, and some of the possible reasons 
behinds these sentiments. 

The majority of interviewees believed the realisation that water 
is a scarcer resource in Perth came quite late to the Perth 
community. It was suggested that the hidden nature of the 
groundwater resource and the relatively cheap cost of water 
throughout this time has buffered Perth residents from this 
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reality. Thus while people may have acknowledged water scarcity, it did not impact on them in terms of 
the water available to them or its cost, and so a true comprehension of the issue did not occur. 

A small number of interviewees noted another factor that 
shielded the Perth community from the true water situation 
were its politicians, not wanting to upset the voting public with 
water restrictions. While there is little way to verify these 
sentiments with sources on the public record, other factors 
point to potentially substantiating these views. Ccomparable 

sentiments expressed across interviews and in other sources13 
that Perth residents were not subject to water restrictions at 
the severity of their eastern state counterparts, and the a 
statement in the then Premier’s introduction to the State 
Water Plan 200733 that ‘[t]oday, Perth is the only major capital 
city in Australia where people can use sprinklers through 
summer…, could suggest that political interventions have been a factor. In any case, there appears to be 
a combination of influences that have sheltered the Perth community from the realisation that water was 
becoming a scare resource. 

There was a general consensus throughout the interviews that 
the introduction of sprinkler bans in 2001 began to raise 
awareness of the water supply situation, and the decreased 
watering regime introduced for the 2010 season has not 
created large amounts of backlash, suggesting a greater level of 
apprehension in the community. Indeed some interviewees 
thought that the 2010-11 season may represent the crisis or 
tipping point where the restrictions, prevalence of water in the 
media and public discourse, and price rises beginning to affect 
individuals might bring water management from community 
consciousness to greater levels of awareness and subsequent increases in water saving behaviours.  

The media has a well know role in informing public opinion, 
and interviewees commented that the media certainly raised 
water issues, but the messages were more sensationalised 
rather than to prompt informed debate. However people noted 
that a recent media story had raised the issue of inadequate 
resourcing to the Swan River Trust, and that this type of media 
attention had potential to deepen the debate and generate 
discussion around solutions, rather than who is to blame for a particular problem. This kind of coverage 
promised to produce a credible and useful role for the media in public water discourse. 

These findings suggest the Perth community’s acknowledgement and acceptance of their water 
supply situation seems to have been delayed by protective strategies of government, and a lack of 
interest and information on the issue in public discourse, perhaps stemming from some of the 
characteristics discussed under the previous section, ‘Environmental Connection.’ 

Hydro-Social Contract 
This theme describes the expectations of Perth citizens surrounding the provision and use of water. 

The interviewees often mentioned perceived community 
expectations around the supply of water to them. The idea of a 
hydro-social contract has been coined to encapsulate the 
implicit and undocumented ‘agreements’ between citizens and 
governments about how water should be managed. These 
normative understandings often underlie people’s attitudes 
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and behaviours, use of water, and create social norms around the supply and use of water. Interviewee’s 
expressions of the way these social norms influence water management decisions showed there is a 
strong sense of this hydro-social contract in the Perth context. The discussion below identifies the 
elements of the contract that were evident in the interviewee’s narratives. 

Access to water 

The long history of cheap and relatively unrestricted water available to Perth citizens, even through 30 
years of drought, has left a lasting legacy in the public’s attitude to water supply provision13. Interviewees 
strongly felt that the public believe water will always be available, and government is responsible for 

ensuring this happens. Failure to supply ample water at low cost 
is therefore viewed as a failure of government. One interviewee 
also pointed out that the resources boom, bringing wealth to the 
state’s economy and individuals alike, has added to this attitude 
by producing an expectation that wants and needs can be easily 
and quickly satisfied. 

Many interviews spoke of the difficulty in dealing with this 
attitude as water becomes more appropriately valued, because 
cheap and ample supply is the performance criteria the 
community uses to judge government, and successive 
governments have bowed to this rather than trying to educate 
the community on the true cost of water. 

Use of water 

Similarly, there is an expectation that having water to supply English style gardens, large lawns and 
private swimming pools in a Mediterranean climate is not unreasonable. While this social norm has 
probably come under question more in recent years with more frequent water restrictions and the 
increased regulation of groundwater extractions, large green gardens and lawns are a part of Perth’s 
identity and will alter slowly. Given the important role these green spaces play in building a sense of 
pride and achievement in citizens13, interviewees were grappling with questions of how to manage these 
cultural aspects of the changing water availability regimes. 

Sources of water 

As one interviewee noted, Western Australians have been using 
fit-for-purpose water supply strategies for the history of its 
settlement, private groundwater bores being used from early on 
to supply garden watering. However many interviewees noted 
the ‘yuck’ factor which arises around the water recycling debates, 
suggesting in their attitude to water, Western Australian’s still 
judge suitability by the source of the water, not the quality of the 
water and its intended use. This is no different to the wider 
Australian community, and can be gleaned from public 
discourse around the topic of wastewater recycling across the 
country. This aspect of the hydro-social contract seems to 
indicate that the Perth community expect high standards of 
water quality for all water supplied to them. However the costs 
of delivering this are not being made explicit, the prime example 

being the Managed Aquifer Recharge trials currently being carried out. These treat recycled effluent to a 
tertiary standard and then pump the resulting drinking quality water back into the aquifers, mixing with 
lower quality groundwater and to be extracted again in the future. A more logical choice would be to add 
this high quality water directly back into the supply system. While there are complicated and conflicting 
arguments as to which option is the most cost effective, many interviewees suggested adding this water 
to the supply system as ‘groundwater’ was an easier prospect than managing the backlash that would 
come if treated effluent were added to Perth’s water supply sources. Thus these community attitudes to 
different water sources, regardless of quality or intended use, are having significant influence of water 
management decisions, and one could argue, leading to the less-than-optimal solution being 
implemented.  
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These perceptions and handling of the hydro-social contract expressed by water managers’ show 
an interesting dynamic influencing urban water management. On one hand practioners feel 
constrained by the performance criteria they are judged by, being based as they are on long held 
social norms and community expectations that may no longer be realistic. On the other, rather 
than working toward shifting these unrealistic expectations and ‘negotiating’ a more appropriate 
hydro-social contract, water managers employ strategies to meet these demands and avoid 
controversy, by opting for potentially less efficient options. In doing so, they are perpetuating the 
current and seemingly out-dated hydro-social contract. This sets water managers, and by-proxy 
governments, up for future failure, as the community’s unrealistic criteria for judging performance 
remain unchanged. This is suggestive of a need for greater levels of community engagement so 
that the hydro-social contract can be renegotiated to meet changing conditions. 

Economic Development 
This theme describes some of the economic drivers of water management in Perth, and the influences 
these bring to bear on water management practices. 

The majority of interviewees saw Western Australia’s economic 
situation as the second most significant driver of water 
management, beyond the changing climatic conditions. This is 
because the Western Australian Government are placing a high 
priority on economic development in the wake of the rising 
prices and demand for ore and metals propelling the State’s 
large mining industry into a high profit period. Thus much of 
the focus in the water management sector which emerged from 
interviewees accounts is how to service the growing land 
development needs for water services to houses to 
accommodate the growing population influx following the 
mining boom and the jobs it creates. Any option or initiative 
seen to add to the cost of a block, even in the name of saving 
water and reducing demand on this infrastructure, is seen as a 
disincentive to development, which is against the 
Government’s priorities. 

A number of interviewees mentioned this development 
imperative was resulting in a race to keep up with development, 
at the cost of environmental and other concerns. In this climate 
there is little time afforded to assess the suitability or 
sustainability of traditional water service provision, or test and 
develop more efficient methods to try and reduce strain on 
water resources and infrastructure. A number of interviewees 
mentioned demonstration projects such as the Kwinana 
Industrial Recycling plant, which recycles sewerage for 
industrial water use, had been implemented, but raised a 
number of issues for traditional water management approaches. 
In particular supply and demand dynamics changed as on-
going commitment is needed from consumers to use the water 
proved just as important as a commitment from suppliers to 
produce reliable supplies. Such new considerations and how to 
incorporate them into management practices or indeed 
governance arrangements around water supply and use are 
afforded little time to be worked through in a climate where 
water managers are encouraged to practice speed and 
efficiency in order to keep up with demand. As such some 
interviewees noted the downside of trying to capitalise on the 
State’s favourable economic situation. Such a reactive approach may result in infrastructure legacies that 
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lock-in certain water management practices which turn out to be problematic in the not-too-distant 
future, given the predicted climate effects on water availability. 

A couple of interviewees suggest this may change, with large infrastructure investments and aging 
infrastructure starting to produce a capital constrained environment which will begin to drive 
innovation out of an economic necessity. Others suggested the proposed Federal carbon tax adding to 
the cost of traditional, centralised water conveyance systems may also drive innovation. A number of 
interviewees expressed disappointment that the scarce water availability had not been viewed as a real 
constraint to development in Perth from the outset of the development boom, and used as a similar 
driver to produce more strategic planning and experimentation earlier. 

The development pressure resulting from the WA’s favourable economic climate is a significant 
underlying influence on current water management practices. Interviewees talked of the 
prevalence of economic concerns in many aspects of their day-to-day work, and suggested that this 
was leading to solutions that were not forward-looking, potentially locking-in future users to 
inappropriate infrastructure. The speed of development and its high ranking in the priorities of 
Government also leaves little time to ensure water servicing solutions were well planned. 
Innovative solutions with proven performance and benefits are viewed as too hard to mainstream 
as the challenges they pose to current underlying philosophies and acceptance criteria delay 
implementation that is seen as unfavourable. This situation raises some interesting issues for how 
urban water institutions evolve when priorities at the top of a power hierarchy prioritise a 
singular objective, potentially overlooking medium to long-term planning. 

 

Water Policy Developments 
This theme describes some of policy features identified during the interviews, and their influence on 
Perth's water sector. 

As discussed in the previous section the underlying driver for 
water policy is the state’s economic development. A small 
number of interviewees observed that the policy direction 
filtering through from this priority setting is focused on water 
allocation and development of sources, rather than the more 
holistic management of water resources advocated in IUWM 
including waterway health, social amenity, intergenerational 
equity and limits to the natural resource34. Thus despite the 
‘Security through Diversity’ approach recently taken in water 
supply planning efforts such as Water Forever15 and the State 
Water Plan 200733, and sustainably thinking promoted in policy 
on other water resources issues such as the State Waterways 
Initiative35 and Towards a water sensitive city: The urban 
drainage initiative – Phase 236, only partial integration of the 

planning and management of the urban water cycle into the total water cycle is evident. This is not 
unique to Perth, as other commentators have assessed and questioned the extent to which IUWM has 
been implemented successfully in Australia19, 20, 37 and internationally38. 

One strength many interviewees noted in terms of policy 
development in Perth’s water sector, was the recent work to 
integrate land use and water planning. The resulting policy 
document Better Urban Water Management39 was seen as a 
successful joint effort of a number of departments and agencies 
to inject consideration for water supply and use into land 
planning and development approval processes, and considerable 
capacity building efforts have been conducted to promote and 
facilitate the uptake of this policy. 
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The overall consensus stemming from most interviews on the 
topic of water policy as a whole was that there was a lack of 
policy to direct and guide water management practices. Some 
expressed this as a lack of strategic or visionary policy to 
provide direction. The recent large-scale schemes that have 
been proposed by politicians and the mining industry and the 
significant media attention they have attracted40, could be seen 
as evidence of this lack of shared vision documented in policy, as these efforts seeks to create visions 
outside of traditional policy making processes. Other interviewees described situations where new 
developments or proposals would uncover process gaps, which no agency seemed willing to take 
responsibility for resolving, leaving uncertainties in decision or approval processes and creating time 
and transaction costs. 

The ability of government policy to guide and streamline water management activities toward 
desired outcomes appears to be ineffective in some aspects of water management in Perth. This 
leaves water managers unable to manage the resource in conjunction with other managers under 
common strategic objectives and frameworks, aligning activities and delivering efficiencies 
through achievement of multiple outcomes. This also hampers attempts to look beyond current 
needs and address future challenges collectively. 

Leadership 
This theme identifies the sources of leadership and some of the its threats in Perth’s water sector. 

There was corroboration across interviewees accounts that lack of leadership was the predominant 
reason Perth’s urban water sector is struggling to address many of its urban water issues. Many 
interviewees saw this role resting with state government, and in particular the Water Minister’s delegate, 
the Department of Water. This expectation, while making sense, has left a void in leadership due to a 
number of circumstances that came out of the collection of interviews. 

Firstly, the Water Corporation has been so successful at supplying Perth with ample water that other 
priorities in the political portfolio have taken precedent. While water supply became a political issue, 
once the desalination plant was commissioned and a few average winters raised inflows, a number of 
interviewees suggested Government believed the water problem to be solved, and it fell off the agenda. 
However, a wider acceptance of the water scarcity is beginning 
to politicise of water, as politicians see opportunities to attract 
growing community attention and win voter credibility41. Many 
would argue that is it the role of Departments and Agencies to 
keep important issues on the political agenda, or at least 
prompt and capitalise on the opportunity to do so when they 

arise. 

Herein lies a second leadership issue identified by interviewees, 
that the Department of Water, as a new organisation with some 
deficiencies in its own capacity, has experienced difficultly 
building relationships with a succession of Ministers in its 
short five year life. This leaves the Department’s ability to 
negotiate the political space in which Government operates seriously curtailed. Interviewees saw the 
Department’s formation as a positive development in the formal institutional arrangements, providing a 
single point of contact for water resources planning and management. In reality they have perhaps 
suffered from the informal institutional nuances, in addition to having high expectations to satisfy. 

These perspectives from the interviews relate to political leadership, but there are other empirical cases 
and scholarly work, which identify many other forms of leadership which can play a role in leading 
change in the form of networks of champions.42, 43 A number of interviewees from within the 
government agencies saw the leadership void as a lack of credible and willing leaders from outside the 
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system, such as commissioners, industry associations, and scientific figures, able to agitate and 
pressurise pertinent issues, which can then lever political leadership. 

Another barrier to leadership offered identified in interviewee’s accounts was the of a risk averse culture 
within the sector, due in part to its corporatisation. A number of 
interviewees noted that, where power and motivation for 
Government to intervene in water management is strong, 
bureacrats and other public figures are unwilling to ‘going out on 
a limb’ to promote or implement new approaches and ideas; in 
other words to champion innovations. Recent instances of senior 
bureacrats being investigated by the Crime and Corruption 
Commission, but subsequently cleared of any wrong-doing, were 

given as examples of barriers to leading challenges to conventional approaches. 

A lack of leadership is widely recognised in Perth, not only a result of difficulties in garnering 
political support of ‘wicked’ water issues, but also due to a deficiency in external championing of 
these issues, and a disconnection of efforts to strategically lever windows of opportunity when they 
arise. These questions of who should lead change initiatives and how to develop and connect 
leadership efforts represent key missing pieces in the puzzle of Perth’s change trajectory. 

Professional Capacity 
This theme highlights some of the views regarding professional practice in Perth's urban water sector. 

A number of insights arose around the general theme of 
professional capacity. A general concern permeated a number of 
the interviews in relation to the changing workforce in the urban 
water sector. Many interviewees noted the workforce has a large 
proportion of engineers who are reaching retirement age, and it 
is increasingly difficult to attract new candidates due to the more 
attractive remuneration being offered in the mining industry. 
However some interviewees saw this ‘changing of the guard’ as a 
positive development. While engineering expertise was seen as a 
strength of Perth’s urban water sector which had served well in 
the past, it was also viewed as a barrier to generating innovative 
approaches to new problems. With the majority of professionals 
with the same background holding similar problem framing and 
solving approaches, it was difficult to generate new ideas and 
ways of thinking beyond these long held, tried and tested 
cognitive norms. 

Similarly, another observation that came through many 
interviews was the aversion to professional knowledge, science 
and technology imported from settings outside Perth. The 
rationale behind this scepticism is that Perth has a very different 
biophysical environment. Many interviewees expressed 
frustration that the general reaction to potential solutions 
developed in other contexts was ‘Oh no, that won’t work here 

because of x, y and z…’ rather than “Oh, that could work if we changed x, y and z…’  

The final insight into professional capacity that arose was legacies from past structural changes in the 
sector. Many interviewees could trace the lineage of organisations back through past organisations in 
terms of where people had been drawn from to form the new organisation or internal division. Being a 
relatively small sector, many organisational cultures carried over into the new organisations. It also 
appears that while expertise was used to determine who should move where during these restructures, 
other important skills and capacity to enable these new collectives to fill the role they had been given 
may not have been given enough consideration. 
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Other research in the area of sustainable water management42 has recognised the need for bridging 
organisations to help build capacity in professionals and to span organisational boundaries by providing 
a safe space to learn and collaborate on issues. The New WAter Ways program was formed with backing 
from key Departments and Agencies to fill this role, but due to its own capacity issues is struggling to 
achieve these aims. 

Through these small insights from interviewee’s accounts it would seem changing workforce 
demographics, ‘cognitive-lock in,’ wariness of some new science and technology, and carried over 
organisational culture are features of the water sector in Perth and critical components of the 
capacity of the urban water institution to adapt. After all, these organisations, divisions and 
individuals will be the actors whose decisions and practices interpret, shape and eventually alter 
the formal institutions of urban water management. Thus the background training, attitude and 
approach to problem solving in the practice and cognitive norms of these professionals and groups 
are the informal institutions that underpin the current urban water institutional setting, and look 
to be instrumental in its ability to evolve. This insight highlights a need for greater support of 
professional capacity building and initiatives that can bridge organisational boundaries and silos. 

 

Niche Activity 
This theme describes some of the past and present niche water management activities in Perth, and 
where they sit in the history and current practice of urban water management. 

The Water Sensitive Urban Design movement was born in 
Perth, driven largely by water quality and drainage issues and 
is recognised as one of the most significant changes in how 
urban water management is practiced in its recent history. 
However it was not as influential in WA as in the eastern states. 
It was suggested that because the key champions moved on, to 
other states, fields and/or out of government, the ability to 
institutionalise the approach was lost. However renewed efforts 
are emerging though the release and capacity building work 
behind the policy Better Urban Water Management39. 
Interviewees observed that this niche activity is raising water quality issues, but more significantly 
providing a driver to integrate land use and water planning, particularly at the State Department and 
policy level. 

As of the end of 2010, a new niche is consolidating around the governance of urban drainage. This area 
has been an issue of contention in Perth for a long time, and a number of reports and reviews have been 
conducted in an attempt to resolve the grey areas around who is responsible for managing urban water 
quality44-46. There has not yet been concerted action to address this issue, perhaps because flooding and 
hence drainage have not been great threats in recent years of low rainfall, water quality issues in the 
Swan and Canning rivers are not highly visible thus there has been no ‘crisis’ impetus for Government to 
step in and fix the situation, and due to the disconnection between drainage and water supply issues 
stemming from the misinterpretation of IUWM. Drainage is now being picked up by local government 
elected members through their involvement in a policy forum 
run by the Swan River Trust. The Western Australian Local 
Government Association (WALGA) has produced a draft plan46 
on behalf of these members, proposing governance 
arrangements and investment in activities to improve urban 
drainage issues across jurisdictions and statutory 
responsibilities. A number of interviewees mentioned that 
development of this plan, carried out with extensive 
engagement of the agencies and departments involved, has 
generated some momentum. Whether and how this niche 
activity will escalate remains to be seen. It does seem to promise a step toward a more comprehensive 
interpretation of IUWM in framing Perth’s approach to urban water management. 
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Another significant area of niche activity is that of state and 
private land developers. Driven by the necessity of finding water 
supplies for their new developments and the desire to capitalise 
on the ‘green’ niche in the housing market, novel approaches to 
water supply and management from lot to regional scales are 
being built into land development. In the process of seeking 
approvals for these, they are also questioning the suitability and 
legitimacy of performance measures and approval criteria 

embedded in institutional frameworks. As such these niches are challenging current conventions and 
driving change, given the Government priority to facilitate development. 

Development of niches are known in the literature as one of the main pathways by which practice 
changes are fostered and eventually taken up as mainstream practice, altering formal institutions 
in the process. It appears that there are niche activities operating in Perth, but they may need 
support to form the ‘critical mass’ needed to instigate change processes. These niches could 
therefore been as important platform to accelerate change initiatives. 
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Executive Summary 
Background 

This report forms part of a PhD research project on ‘Processes and Pathways to Water Sensitive Cities.’ 
The research asks, ‘How can urban water governance regimes support institutional adaptive capacity to 
enable and expedite a shift toward sustainable urban water management?’ By identifying the interplay 
between informal institutions (shared meanings and understandings, norms, conventions and 
interactions) and formal institutions (documented rules and regulations), the research provides an 
understanding of the socio-political dynamics underlying urban water management practice. Describing 
these dynamics reveals how institutions change overtime, and how this capacity to adapt might be used 
strategically to enable transitions toward Water Sensitive Cities. 

This report presents the case study of the Adelaide urban water sectori, providing an institutional 
analysis of how the sector responded to the ‘Millennium drought’ii. By identifying the management 
assumptions, beliefs, cross-sectoral relationships and other informal institutional conditions that 
underpinned professional practice change and subsequent governance reform, this research provides 
insight into the ‘institutional black box’ of urban water management. 

Results 

The threat to Adelaide’s water security posed by drought highlighted new value propositions for water 
that challenged normative assumptions underlying water use and management. This triggered a re-
evaluation of the objectives for water management. The Adelaide community engaged in debate around 
the normative foundations of urban water management (How much water should we take from the River 
Murray? What is a water source? What is acceptable use of water?). Public opinions filtered through 
various avenues to the water industry and Government, affecting a rethink of problem frames and 
decision logics underlying management and governance arrangements of urban water. Such discussion, 
debate and reflection on current practices opened the space for alternative solutions to be considered, 
multiple outcomes recognised and the structure and function of the sector to be reconfigured to 
accommodate these. While decentralised solutions appear to be becoming a mainstream component of 
Adelaide’s urban water system, policy work to clarify a new direction and document new cognitive and 
normative understandings of water management have many issues yet to resolve before a transformation 
of the urban water governance setting is truly achieved. However, using an institutional perspective to 
examine the cognitive, normative and regulative institutional change dynamics embedded in this 
commentary of Adelaide’s drought response, the research revealed the following key insights into 
institutional change processes: 

• That re-evaluation of cognitive and normative understandings (problem frames and world-
views) provides recognition of the need for change, and also sustain momentum during change 
processes 

• That connecting new value propositions (norms) and problem frames (cognitive understandings) 
with potential solutions and a consideration of the governance (regulative) implications of these 
new approaches, are critical components of change processes 

• That socio-political capital within the community is essential to a re-think of the value 
propositions for water, to define new and relevant management outcomes, and to generate the 
political support required for change. This particular capacity in the institutional setting needs to 
be built up overtime 

                                                        
i The management of water to supply a city’s metropolitan area loosely defines the boundary of the case study. The urban water 
sector encompasses the actors (individuals, groups or organisations) with a role in collecting, distributing, using, valuing, 
treating and disposing of water. 
ii The Millennium drought, as it has popularly come to be known, was a period of below average rainfall which began in mid 
1970 in the west of the continent, and the late 1990’s in the east. The eastern states experienced a return to ‘average’ conditions 
in 2009/2010, but the west has remained dry.  
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• Similarly, capacity for collaboration within the urban water sector needs to be supported, so that 
when the need arises, trust and working relationships can be drawn on to generate robust and 
broadly accepted outcomes, to efficiently resource implementation, and to help deal with 
uncertainty 

• That informal networks are key to change processes because their activities connect various 
elements and influences to coalesce change 

With creative dynamics at the collective choice level, and maintaining dynamics to embed change across 
inter-intra organisational relations, strategic support, professional capacity and belief and cognitive 
frame domains, this analysis points to a capacity in Adelaide’s urban water sector to take on board 
lessons learned during the drought by reconfiguring management and governance arrangements. This 
represents not only resilience in the water management system, but reflexivity and capacities inbuilt into 
the institutional setting to recognise and adapt to future challenges and changes. 

Next Steps 

This report identifies the institutional dynamics behind Adelaide’s response to drought conditions. It has 
revealed key dynamics that can generate the need for change, facilitate the formation of new common 
goals, and support collective action to achieve them. Moreover, the research identifies the types of 
activities and strategies that generate these dynamics. A further comparative analysis of Perth and 
Adelaide is expected to provide greater insight into these ingredients of change, needed within the 
institutional setting, to instil the capacity for more responsive institutional adaptation over time. 
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1. Introduction 

Contemporary urban water systems have been centralised to deliver optimised water supply, sewerage 
and drainage services, based on historic water availability. These systems are becoming ‘locked-in’ to 
these delivery objectives and cannot easily accommodate a growing diversity of water services (e.g. 
recreation, waterway health), water sources (e.g. recycled water), and in variable operational conditions 
(e.g. droughts and floods, population growth). The socio-technical context of water systems call for 
integrated management of water; matching water sources to fit-for-purpose uses while considering and 
minimising adverse, distributed impacts and maximising resource efficiency. A legacy of traditional 
optimised systems, separated infrastructure and governance arrangements cannot adjust to this level of 
integration. As such, scholars, practitioners and governments across the globe are recognising the need 
for fundamental change to water resources management; from technology, system design, operational 
practices and governance arrangements; to the underlying assumptions, beliefs and attitudes that 
determine how water is valued and utilised in society. To ensure water management is adaptable and 
meeting societal needs in the face of uncertain future conditions, all these dimensions of urban water 
management will need to be regularly reconsidered, operating parameters adjusted, and underlying 
assumptions and objectives reviewed. Understanding the institutions that underpin physical water 
systems, professional practice and governance arrangements is key to enabling such adaptive change 
processes. 

Institutions are often defined as formally documented rules and regulations. However, the way actorsiii  
interpret, act on and implement these guiding structures is as much responsible for what is observed in 
practices as what is written on paper. Thus, it is the socially constructed understandings, norms, and 
cognitive frames that shape interactions in society, allowing individuals, groups and organisations to act 
cooperatively. In the urban water context, these informal institutions determine the management 
paradigms and professional practices of water management. To explore how these social structures 
facilitate collective action, this PhD research aims to identify the institutional dynamics that result from 
the interplay between formal rules and informal social constructs, and the way actors interpret, enact and 
enforce these ‘rules-in-use.’ Understanding how underlying institutions allow the urban water sector to 
function collectively will provide insight on how these socio-technical systems can respond to feedback 
from the operating environment, adjust management outcomes and objectives accordingly, and guide 
activities to achieve them. Such ability will ensure urban water systems can be reconfigured to meet 
future water management challenges, anticipating and accommodating changes in social, environmental 
and economic conditions in a more proactive manner. 

This PhD research uses the urban water sectors of Perth and Adelaide as multiple cases to explore 
institutional adjustments and the dynamics behind them. Each city had been subject to prolonged 
drought just prior to the study period (2009-2012). This offered the opportunity to examine the 
institutional dynamics that underpinned and/or enabled the significant adjustments to water management 
practices driven by the drought. This report presents the analysis for the Adelaide case study. It 
describes the contemporary state of play in Adelaide’s urban water institutional setting, highlighting the 
institutional dynamics present as the city responded to water scarcity. The report reveals key dynamics 
that enabled Adelaide to adapt its water management system, including the physical infrastructure, 
management philosophies, cognitive frames, normative constructs and legislation and regulation. 

  

                                                        
iiiIn this study, the term actor describes any individual, group, or organisation whose activities directly or indirectly 
influence water management. 
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2. Background 

Adelaide is a city of 1.2 million people1, stretching approximately 90km north-south along the eastern 
coastline of the Gulf of St Vincent, and spreading approximately 20km east to the Mt Lofty Ranges.2 
With a warm Mediterranean climate, summer rainfall is light and infrequent3, making South Australia 
the driest of Australia’s states and territories.4 Thus since its European settlement in 18365, water supply 
has been at the forefront of Adelaideans’ consciousness. The young city relied heavily on the River 
Torrens for water6, and as the city grew the river became stressed from extraction, modification, land-
use change and pollution.6, 7 Beginning in 1861 with the city’s first reticulated water scheme8 at 
Thorndon Park Reservoir, Adelaide’s water engineers have met the challenging task of supplying clean, 
reliable water in a water scarce landscape. This task included dealing with significant water quality 
issues,7, 9 and water filtration and disinfection have long been features of Adelaide’s water supply 
system.10 

Like much of the southeastern part of the Australian continent, Adelaide’s climate began to shift to drier 
conditions in the late 1990s – early 2000s. During the late winter and early spring of 2006, South 
Australia recorded its driest period since records began in 190011 (see Figure 1). The next three years the 
city received below average rainfall, and inflows to the city’s water supply dams continued to reduce. 

Figure 1: Annual inflows to the Mt Lofty Ranges reservoirs 1892 - 2006. 

 
(Office of Water Security, 201012) 

In addition to the reticulated supply system drawn from the Mt Lofty Ranges dams, since 1955 Adelaide 
has drawn water supplies from the River Murray.6 This source can at times supply up to 80% of the 
city’s drinking.12 With the health of the Murray-Darling river system in dire straits during the drought, 
Adelaide’s water security was under serious threat. 

In line with the water management industry across the country, Adelaide developed a discourse around 
‘drought-proofing’ the state’s water supplies through diversification of water sources.13 Demand 
management strategies such as media information campaigns, permanent water saving measures and 
temporary water restrictions were employed to try and slow the drawdown of existing supplies. 
Legislative change to require rainwater tanks on new developments also helped to decrease demand. 
Additional storage capacity was secured in the Murray-Darling river system to increase the security of 
Adelaide’s supplies quickly. In 2007 the decision to build a ‘rain-independent’ desalination plant was 
announced as a longer term drought-proofing measure.14 In 2009 a further decision was made to increase 
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the capacity of the desalination plant to supply approximately half of Adelaide’s current water 
demands.14 

Being such a dry state, Adelaide has a history of initiative when it came to securing water supplies. Prior 
to the drought, large schemes to recycle wastewater for fit-for-purpose use in horticulture and viticulture 
existed, recycling approximately 30% of the city’s wastewater12. A pioneering niche in stormwater 
recycling using managed aquifer recharge had also been developed prior to the peak of the drought. The 
City of Salisbury had been developing stormwater harvesting and treatment systems, first as a means of 
maintaining the health of the area’s wetlands, and later, by developing aquifer injection technology, for 
watering public open space. As water resources became scarer, the City of Salisbury recognised it had a 
significant asset in these stormwater reuse systems. They expanded their activities to begin supplying 
water for non-potable use to industry, agriculture, and within new residential housing estates. 

As a more strategic response to the dry conditions, in 2008 the South Australian Government established 
an independent Commissioner for Water Security. This role joined water management efforts at a 
whole-of-government level by developing a long-term action plan to secure water supplies to 2050. 
Water for Good was released in 2010 and integrates a number of measures including infrastructure 
planning, policy development, legislative reforms, and community engagement in water management. In 
2010 a State Government Department for Water was formed to take carriage of water policy and provide 
a focal point for integration of water management activities, in collaboration with other relevant 
departments and agencies. In July 2012, this Department was amalgamated into the Department of 
Environment, Water and Natural Resources.iv 

The key organisations in urban water management and their roles and responsibilities with relation to 
water are described below: 

• Minister for Water and Minister for Planning, have certain powers of delegation and 
approval/decision to manage water or other activities relating to its management (such as land-
use planning and development), on behalf of the people of South Australia. 

• The Department for Environment, Water and Natural Resources, created in July 2012, is 
responsible for conservation, protection and management of natural resources addressing 
climate change, and regulation of the water industry. 

• SA Water is the State Government owned Corporation responsible for the provision of water 
supply and wastewater services. 

• Essential Services Commission of South Australia is a State Government agency and 
independent regulator of water pricing, industry licensing and consumer protection. 

• Environmental Protection Authority (SA) is a State Government authority responsible for the 
protection of water quality and the control of pollution and waste, through the licensing and 
regulation of human activities that impact on the environment. 

• Adelaide and Mt Lofty Ranges Natural Resources Management Board is a statutory 
authority with responsibility to plan for the management of natural resources in a holistic 
integrated way, through a regional NRM plan. This includes management of soil, water, coastal 
environments and biodiversity. 

• Local Governments are responsible for local flood management, and land use planning and 
development approvals, and for the management of the local natural environment. 

• Department of Planning, Transport and Infrastructure delivers the land use planning 
system to control the physical development of the State. This includes setting the land use 
planning policy framework, and long-term directions for planning and development, such as 
those set out in The 30 year plan for Greater Adelaide. 

                                                        
iv As this research was conducted prior to the new Department being formed, the previous entity (the 
Department for Water) is referred to in the research results. 
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• Land Developers, both private and government owned, have an integral role in designing and 
implementing water management infrastructure often in close collaboration with SA Water, and 
relevant local governments. 

A new Water Industry Act 2012 will open the water industry in SA to third party service providers, and 
will come into full effect from 1 January 2013. 

These formal institutional arrangements are animated by informal institutions; the beliefs and cognitive 
frames that underlie actors’ interpretations, actions and sanctioning of the formal rules. Therefore, in 
order to gain a more functional understanding of the urban water institutional setting, the research 
sought to identify the informal institutions, explore the interplay between these and the formal 
arrangements, and the implications for how these dynamics came to shape the urban water sector’s 
response to the drought. 
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3. Research Approach 

To help the reader interpret the results presented, this section provides a quick guide on the theoretical 
grounds of the research. Further information on the research design, methods, and analysis framework 
used to interpret the data can be found in Appendix A and B. 

Conceptualising institutional dynamics 

To provide a framework for understanding the institutional setting and its dynamics, two institutional 
scholarships were drawn together in a conceptual framework; The Institutional Analysis and 
Development Framework15, and Institutional Work Theory.16 The key concepts of these scholarships are 
defined below to aid the reader in understanding the results presented herein. 

Rules-in-use are both the rules and regulations, and the social conventions that shape the way people 
interact, and the actions they decide to take. These formal and information institutions bound the 
institutional setting of the urban water sector by guiding behaviour and actions through various forms of 
sanctions and rewards.  Institutional work is a type of activity an actor carries out which can 
influence on the rules-in-use. There are three types of activities; Maintaining activities enforce or 
conform to current rules-in-use, Creating activities generate new rules-in-use, by questioning the 
assumptions and conventions behind current rules-in-use, and Disrupting activities explicitly challenge 
current rules-in-use or undermine their legitimacy. If significant institutional work is being carried out, 
i.e. if these types of activities are aggregated and connected across the sector, it generates dynamics 
within the institutional setting that maintain, create and/or disrupt the rules-in-use. There are two levels 
of the institutional setting that these dynamics can take effect on. The Operational level is focused on 
the day-to-day delivery of water services, so the institutional dynamics at this level are affecting rules 
and regulations governing water management, and practitioners’ interpretations of these. Water service 
providers and resource managers predominantly conducted institutional work at this level. The 
Collective choice level is a level of the institutional setting where the day-to-day rules are monitored, 
evaluated and changed. This process must be conducted jointly by stakeholders, as the new rules-in-use 
must be understood and shared collectively in order for them to become legitimised. In the urban water 
context, activity at this level of the institutional setting would be carried out by executive management 
within organisations, policy makers, regulators and other broader stakeholders. These key concepts are 
illustrated as a conceptual model of the urban water institutional setting in Figure 2. 

Figure 2: Conceptual model of institutional dynamic 
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The different scales of institutional activities are presented on the y axis, bounded by the rules-in-use on 
a continuum from formal to informal institutions (x axis). The three different forms of institutional work 
mediate between these levels, generating interplay between operational and collective choice levels and 
altering rules-in-use. Maintaining activities enforce and conform to formalised rules and regulations, and 
so tend to rely on these rules-in-use. In contrast, disrupting activities seek to challenge and undermine 
formal institutions, and so rely on informal rules-in-use beyond the sanctions imposed by formal rules. 
Creating activities mediate between these two, questioning formal rules with insights from disruptive 
activities, but, rather than challenging these directly, using passive strategies of mimicry, advocacy and 
education to ‘bend’ the formal rules to accommodate and eventually legitimise these new ideas. For 
more information on the different strategies used in creating, disrupting and maintaining institutional 
work, see Appendix B: Analytical Lenses on page 235. 

Using these concepts and conceptual model, an understanding of the dynamic processes within the urban 
water institutional setting, and the origins and processes of institutional changes occurring as a result, 
can be identified, described, and understood. 

Research Methods 

This research identified the institutional dynamics underpinning Adelaide’s urban water sector by 
drawing on people’s experiences of working within the sector. The tacit knowledge practitioners 
develop through experience and interaction underlies how they interpret and navigate the formal 
institutions. This knowledge includes the informal institutions that animate the rules on paper through 
interpretation and choice of action, guiding and shaping the way the urban water sector operates, and 
what eventuates in practice. 

Focus groups provided a way to access and understand this experiential knowledge; by providing 
practitioners with the time and space to reflect on their tacit understandings, identify the more informal 
rules-in-use bounding their activities, and discuss the influence of these on their day-to-day decisions 
and actions. These discussions revealed the informal institutions guiding their practices, and the 
interplay between these and the formal rules and regulations. In this way, a more comprehensive picture 
of the rules-in-use underpinning professional water management practice was produced. This 
information was captured in whiteboard maps, individual reflections and audio recordings of discussions 
and follow-up interviews.  

From this data, the research aimed to i) identify the rules-in-use guiding the urban water sector, ii) 
determine the types of dynamics these rules were creating and the extent of their influence on the 
institutional setting, and iii) map the connections between these dynamic influences to illustrate their 
contribution to Adelaide’s drought response. These results are presented in Table 1, Table 2 and Figure 
3 respectively in the following section.  For more details on the methods used to achieve these three 
research objectives, see Appendix A. 
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4. Results Summary 

This section presents the key results of the analysis. The detail behind these summary findings can be 
found in Appendix C. 

The analysis revealed a number of domains in the institutional setting where activities are generating 
institutional dynamics (see Table 1). These domains therefore represent key areas of Adelaide’s 
institutional setting where rules-in-use are being used, created or challenged, resulting in adjustment, or 
preservation, of water management practices and formal institutions. 

Table 1: Domains of institutional activity identified in Adelaide 

Domain Description 
Governance setting Regulation, legislation, levies, policies and other formalised incentives and 

disincentives that shape the industries operational environment.  
Policy Direction The purpose water management fills in society, articulated and communicated in a 

policy agenda subscribed to across Government. 
Inter & intra 
organisational relations 

The relationships and working culture of organisations across the urban water 
sector. 

Strategic support Managerial support for reinterpretation of roles and responsibilities, and networks 
of frontrunners to disseminate and champion innovations.  

Discourse Public debates and public perceptions of water management, as understood by 
practitioners. Professional discussions on the beliefs, cognitive frames, 
professional identities and other assumptions underlying the current water 
management paradigm. 

Information and feedbacks Information on system performance, opportunities, emerging issues and pressures 
from the broader contextual environment the urban water industry is situated in.  

Space for innovation and 
learning: 

The culture of learning and experimentation across the sector, and the supporting 
structures provided by organisations and individuals for such activities. 

Professional Capacity Skills, capabilities and technical knowledge resources for performing water 
management, and for deriving innovative approaches to this task. 

Beliefs and cognitive 
frames 

Shared views, perspectives, problem frames and other intuitive understandings 
that underlie actors thinking and approaches to urban water management. 

 
Assessment of the rules-in-use within these domains revealed the types of dynamics (maintaining, 
creating, disrupting) that are generating institutional adjustments. A significant rating ( ) was given 
where the institutional work being conducted within a domain was having a notable effect on water 
management practices and/or formal rules and regulations. A limited rating ( ) indicates that there is 
some institutional work of this type, but it is not producing dynamics that are having a substantial effect 
on the rules-in-use. An insignificant rating ( ) suggests that while this type of institutional work may 
exist, it is currently generating negligible dynamics on the institutional setting. 

Table 2: Assessment of institutional work within domains. 

Institutional domains Creative 
work 

Disruptive 
work 

Maintaining 
work 

Governance setting    
Policy direction    
Inter & intra-organisational relations    
Strategic support    
Discourse    
Information    
Innovation and learning    
Professional capacity    
Beliefs and cognitive frames    
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Concept mapping of the significant and limited dynamics identified in Table 2 provided a picture linking 
these influences, showing how different configurations of institutional work within and between 
different domains generated the key change dynamics leading to Adelaide’s institutional changes driven 
by the drought (see Figure 3). These key configurations are described in the Discussion section. 

Figure 3: Institutional Dynamics identified in Adelaide 
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5. Discussion 

This section discusses the key dynamics that generated changes to Adelaide’s water management 
practices, and eventually, formal institutional setting. 
 

While the following commentary to describe key configurations of dynamics within Adelaide’s urban 
water institutional setting is presented in a somewhat chronological narrative, it is important to note that 
these dynamics and their influences are difficult to bound in a particular sequence of events or time 
periods. The sequence of dynamics discussed below is simplified and described linearly to help the 
reader develop an understanding of the dynamics the research identified. This understanding should be 
accompanied with the knowledge that this is an account of a complex, adaptive system that, in reality, 
does not operate in a linear process. 

Configurations of dynamics 

Legacy of engagement 

Prior to the drought, governance arrangements 
played a crucial role in developing community 
water literacy. The establishment of regionally 
based water management authorities (Water 
Management Boards) with a remit to involve 
communities in the long-term planning of 
water resources management provided formal 
avenues for community engagement. This 
activity built the Adelaide community's 
awareness of water management issues and the 
socio-political capital for their involvement in 
water management. The total catchment 
management approach of the Water 
Management Boards also created integrated 
knowledge of water issues in the community, 
encompassing not only water supply concerns, 
but water quality issues connected to land 
management practices, and impacts on 
waterway and coastal health. This avenue and 
capacity for the broader community to engage 
in urban water planning and management drove 
a focus on drainage management; being the 
most visible issue that connected land 
management, waterway and coastal health.  

Figure 4. Legacy of engagement rules-in-use configuration 

Integrated thinking and problem framing 

Integrated thinking in professional practice around flood protection, wetland health and public open 
space management originally drove experimentation around stormwater harvesting. Once water became 
a scarce resource, these systems were reconfigured to provide fit-for-purpose supplies. Collaboration 
around these experiments to monitor supply and environmental performance, and with regulators their 
success and provided an initial business case to promote the approach as a possible solution to water 
scarcity to lobby for greater support. The links between new values for water and peer networks 
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gathering around solution 
development to meet subsequent 
management outcomes began to 
highlight the governance 
implications of these new 
approaches. Shifts in the 
normative perceptions of water 
sources (e.g. stormwater, aquifer 
storages, and recycled water) had 
implications for traditional roles 
and responsibilities of departments 
and agencies. In addition, the 
political debates surrounding the 
River Murray put an impetus on 
the SA Government to have good 
urban water governance 
arrangements, as it provided them 
with a stronger bargaining position 
in negotiations over water rights 
for Adelaide’s supplies. 

Figure 5. Integrated thinking and problem framing rules-in-use configuration 

Community engagement    

Following the second summer of water restrictions, the community began to question whether enough 
was being done in the Government’s response to the growing water scarcity. Water management 
decisions were being publically questioned, and this growing public debate supported an emerging 
professional discourse questioning and challenging traditional problem frames and moral objectives for 
urban water resources management. The stormwater harvesting solutions that had been experimented 
with matched newly articulated problem frames and objectives emerging from this discourse. Because 
of the public 
interest in the 
problem, these 
narratives were 
elevated into 
discussions at the 
governance level 
(collective choice 
level), as 
differentiated from 
management level 
discussions of 
water supply 
provision 
(operational level). 
This elevation 
generated 
significant political 
will for urban water 
management reforms.  

Figure 6. Community engagement rules-in-use configuration 
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Coalescing momentum 

Peer networks and industry champions played an important role in ‘connecting the dots’ between the 
different activities within the institutional dynamics. Considering the external feedback to the water 
management system from the drought conditions, reflecting on the implications of this feedback for 
management practices and underlying assumptions and world views, collectively theorising these 
implications, matching new problem frames with solutions, and creating concise narratives to 
communicate this information were some of the important connections they facilitated. These activities 

highlighted the dissonance 
between professional practice, 
new environmental 
conditions, governance 
arrangements, and 
community expectations for 
water management. By 
connecting environmental 
feedback, experimentation 
and professional and public 
discourse, these influences 
coalesced to question and 
challenge the viability of 
governance arrangements for 
urban water management. 
This elevated the problems to 
the collective choice level so 
that concerted, collaborative 
activity could occur. 

Figure 7. Coalescing momentum rules-in-use configuration 

Collaborative, whole-of-government response 

Initial governance changes included the establishment of the State Government Department for Water to 
lead water policy development and governance reforms, and the appointment of the Commissioner for 
Water Security to conduct a whole-of-government process to integrate initiatives aimed at achieving 
water security. These governance structures, other collaborative forums to address the water security 
problem, and the political expediency of the problem, drove cross-portfolio collaboration and generated 
high levels of managerial support. This situation produced the freedom to discuss & debate water 
governance issues in professional discourse, the ability to question assumptions and views underlying 
traditional practices and arrangements, and opened up space to reconfigure governance structures 
through fundamental, formalised reforms. 
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Figure 8. Collaborative government rules-in-use configuration 

Maintaining momentum 

With the creation of the Department for Water, a policy network developed to address the issues and 
challenges raised by the drought at the operational level. Continued pressure from public debate and 
growing relationships with industry champions is sustaining some momentum for reform, despite the 
breaking of the drought detracting from the urgency of the problem. Likewise, the practice of 
benchmarking SA against other states that was prevalent in the narratives of participants is helping to 
drive improved performance. However, contradiction in expert opinion within public debate is creating 
some mistrust of the science behind water management, and has potential to affect public support for 
activities, thus have a maintaining influence. Other potential maintaining influences include the 
discrediting of new solutions and management philosophies by some actors unwilling to change, the 
limited policy expertise to integrate social and economic aspects of water management alongside 
environmental protection, and reduction of budgets in State Government departments, reducing their 
capacity to progress reforms. 

These key configurations of dynamics within the institutional setting have been identified as having a 
significant influence in Adelaide’s drought response. It is too early to conclude that the reconfiguration 
of city’s institutional setting represents an adaptive for transformative change. However, this analysis 
looks in greater depth at the institutional work being conducted by actors, revealing the actions being 
taken to maintain current practice, and those disrupting the status quo and creating new rules-in-use. 
These are discussed in the following sections and provide insight into what ingredients might be needed 
to overcome inertia in the urban water institutional settings, and inform strategies to guide and direct 
systemic change processes. 



%&&'()*+!),-!

 ""9!

 
Figure 9. Maintaining momentum rules-in-use configuration 

Institutional work 

The institutional work identified in this study reveals something of the interplay between the formal 
institutions providing stability and certainty for water management practice, and the mechanisms of 
change to deal with the prevailing drought conditions. Adelaide’s institutional dynamics were dominated 
by creative work at the time of this study. This prevalence suggests the drought crisis had destabilised 
the institutional setting, and actors were in the process of generating new rules-in-use more suited to the 
altered operating conditions. This assertion is supported by the nature of the maintaining dynamics 
identified. For, while some maintaining activities deter change, others seek to embed new ideas, 
practices and norms, to generate certainty through new, shared, rules-in-use, and restabilise the 
institutional setting. The activities of actors that drive this interplay are discussed below. Some activities 
might be conducted purposefully, and therefore could be described as strategies rather than activities. 
However some activities are conducted without knowledge or intention of their influence on the 
institutional setting. Therefore, these forms of institutional work are referred to as activities. 
Understanding how to turn these activities into more strategic interventions, or strategies, is the practical 
output this research aims to eventually operationalise.  

Creating work 

There was a wide range of activities creating new rules-in-use across most domains of the institutional 
setting. Significantly, activities in beliefs and cognitive frames, information, innovation and learning and 
strategic support domains appear to mutually reinforce each other. One of the common threads in these 
dynamics is the presence of activities focused on cognitive and normative institutions; the cognitive 
frames and processes and normative assumptions and beliefs, at both operational and collective choice. 
Such activities indicate reflexivity occurring across the sector as practitioners’ surface, question and 
assess the foundational principles and purpose of urban water management. These activities included: 

• Theorising work to make sense of the changing operational environment resulting from the 
drought, and the implications of these new conditions for water management 

• Educating work to spread information and narratives explaining what these implications meant 
for the industry, generating momentum for change 

• Changing normative associations between practices and the new views of the world instilled in 
these narratives 
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• Peer networks gathering around these new ideas to develop suitable solutions and communicate 
them, drawing information and examples from the creative work conducted in the innovation 
and learning and information domains to support the new narratives 

• New professional and organisational identities being constructed around the new framing of the 
problem and solutions. 

• Public debate and discourse supporting broader recognition and development of cognitive and 
normative shifts, and generating other strategic support mechanisms in the form of political will 

• Political will, in turn sanctioning creative activities in the governance and policy domains, and 
encouraging creative collective choice activities in the inter-intra organisational and 
professional capacity domains. 

Disrupting work 

Disruptive dynamics were only identified in three domains; governance, strategic support and discourse. 
Moreover, these results suggest that Adelaide’s urban water sector has moved on to resolve challenges 
through creative work to generate new rules-in-use and maintenance work to embed these adjustments. 
Nevertheless, some key disruptive influences were still prevalent. Within the governance and strategic 
support domains, disruptive activity at the operational level to undermine regulative institutional 
features by reinterpreting decision logics behind the approval processes, thereby disconnecting sanctions 
and rewards that encourage traditional practices, were identified. Common disruptive influences across 
the governance, strategic support and discourse domains occurred at the collective choice level, 
including: 

• Disassociation of moral foundations of water management, due to Adelaide’s position in the 
national debate of the River Murray, which prompted the Government to examine the framing 
of water management problems and the assumptions underlying the configuration of governance 
arrangements 

• Normative roles in water management, and gaps in responsibility coming to the fore in tensions 
over ideas and professional identities, particularly around stormwater harvesting and direct 
potable reuse of recycled water 

• Through public questions and comments regarding the approaches being taken to urban water 
management, the community challenged the moral foundations of water management, requiring 
urban water managers to go back to first principles in order to justify their decisions to these 
‘non-experts’ 

• Confusion in public debate through misinterpretation and contradiction in ‘expert opinion’ 
polarising views and turning water management into a political issue 

These disruptive activities focus on the cognitive and normative spheres of rules-in-use, and drive and 
facilitate the formulation of new principles for water management. Resurfacing these foundational 
assumptions, or first principles, led to a re-evaluation of the logic behind decisions, and the creation of 
new logics to encompass environmental conditions and contemporary societal needs and aspirations 
(such as water security, amenity of public open space during drought, and waterway and coastal health). 
Finally, a key disruptive influence was the cognitive frame that existing institutions are open for 
interpretation and review. Many participants noted the flexibility current institutions afforded, but this 
quality seems to lie in the attitudes and interpretations of practitioners across the sector, and in those 
positions that provide strategic support to sanction interpretations – rather than the configuration of the 
formal rules themselves. While individuals following these rules can still maintain the status quo, the 
understanding that rules may need to be reconsidered and reinterpreted to achieve the most suitable 
outcomes appears to be a significant feature of normative professional practice within Adelaide’s urban 
water sector. 

This analysis suggests that disruptive activity to re-examine the foundational understandings, principles 
and assumptions of urban water management, in a few key domains of the institutional setting, has been 
a critical trigger for reconfiguration of the sector. In particular, elevation of these disruptive activities to 
the collective choice level for open debate has led to the sanctioning of creative work to resolve the 
emerging issues. 
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Maintaining work 

Some maintaining activities seek to perpetuate existing institutions and examples identified in the 
research included: 

• The demand for clarity around decision and approval processes, particularly in land 
development, emerged as a key regulatory feature 

• Budget constraints for internal review, monitoring and evaluations, and reform activities 
• Problems with information flow between organisations  
• Lack of professional capacity to address emerging issues through policy thinking and 

development 
• Work focused on discrediting or distrusting new approaches by reinforcing current normative 

associations  

Conversely, cognitive work in a number of domains to legitimise and embed new routines and logics 
into practice are serving to begin to maintain many adjustments, and pave the way for reform of 
regulatory structures. This was largely dependent on the disrupting dynamics existing at the collective 
choice and particularly in the governance setting, strategic support and discourse domains, and the 
creative activities that feed information between the institutional levels. Thus, while some maintaining 
activities re-enforce existing institutions and tend to rely on regulative features to do this, other 
cognitive and normative developments from creative activities can crossover into maintenance activities. 
Such embedding and routinizing new problem frames, decision logics, processes and actions appear to 
set the grounds for more formal change in regulatory structures. 

Key insights 

The threat to Adelaide’s water security posed by drought highlighted new value propositions for water 
that challenged normative assumptions underlying traditional water use and management. This situation 
triggered a re-evaluation of objectives for water management. The Adelaide community engaged in 
debate around the normative foundations of urban water management (How much water should we take 
from the River Murray? What is a water source? What is acceptable use of water?). Public opinions 
filtered through various avenues to the water industry and Government, affecting a rethink of problem 
frames and decision logics underlying management and governance arrangements of urban water. Such 
reflection, discussion and debate on current practices opened the space for alternative solutions to be 
developed and considered, multiple outcomes recognised and the structure and function of the sector to 
be reconfigured to accommodate these. While decentralised solutions appear to be becoming a 
mainstream component of Adelaide’s urban water system, policy work to clarify a new direction for 
water management has many issues yet to address before a transformation of the urban water 
governance setting is truly achieved. However, with creative dynamics at the collective choice level, and 
maintaining dynamics to embed change across inter-intra organisational relations, strategic support, 
professional capacity and belief and cognitive frame domains, this analysis points to the sector having 
the capacity to reconfigure; to take on board lessons learned during the drought. This represents, not 
only resilience in the water management system, but reflexivity and capacities inbuilt into the 
institutional setting to recognise and adapt to future challenges and changes. Hence, while the results of 
this dynamics interplay within the institutional setting are yet to resolve whether Adelaide’s urban water 
sector does adapt to new operating conditions, these results suggest a number of important connections 
in the institutional dynamics that are critical to a successful institutional reconfiguration: 

• The contention between maintaining and disruptive influences 
• The blurred line between maintenance activities that preserve the status quo, and those that 

integrate new understandings (generated from creative activities) into the formal institutional 
setting 

• The ability of cognitive and normative work to reduce maintaining influences, through both 
creative and disruptive dynamics 
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• The importance of creative work at the operational level to inform and drive change at the 
collective choice level, and 

• The critical role disruptive activities play in generating change by opening up the institutional 
setting to re-evaluation, maintaining momentum for change, and elevating developments at the 
operational level to the collective choice level (by translating creative activities) 

 

 

6. Next steps 

This report has looked exclusively at the institutional dynamics present in the Adelaide case. The 
analysis identifies some connections between types of dynamics and key institutional domains that were 
important for Adelaide to begin a process of adaptation to drought conditions. However, the results 
presented here are, as yet, unable to offer concrete suggestions on what the key institutional attributes 
and supporting dynamics are for generating adaptive capacity, and what rules-in-use might create such 
dynamics in the Adelaide context. This knowledge will be generated during the last phase of this 
research, when the comparative analysis of Perth and Adelaide will show patterns of these dynamics, 
what rules-in-use and contextual factors underscore them, and what overall effect these attributes have 
on the practice of water management. 
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Appendix A: Research Design 

This section presents a summary of the approach used to answer the question guiding this research: 
‘How can urban water governance regimes more effectively support institutional adaptive capacity to 
enable and expedite a shift toward sustainable urban water management?’ 

Overall Design 

In order to explore institutional dynamics and how they might create adaptive capacity within the urban 
water institutional setting, an in situ method was essential, as the research subject (institutions) exist in 
day-to-day work practices and interactions of people. A multiple case design was chosen so that 
institutional dynamics could be explored within the context of real-world cases, and compared between 
cases for generalizability of the results. The urban water sectors of a number of Australian state capital 
cities were chosen as potential cases, as they had all been subject to significant change to their operating 
conditions as a result of the ‘Millennium’ drought. The combination of traditional and innovative 
solutions that were employed to cope with the reduced water availability suggested there would be 
significant and observable dynamics at play within the institutional setting, allowing the implementation 
of both traditional and alternative water management options. Contemporary centralised urban water 
systems are based on fundamentally different cognitive and normative associations (informal 
institutions) to emerging alternative solutions, such as waste and stormwater recycling, demand 
management, and managed aquifer recharge. Thus the implementation of these alternatives and their 
different institutional underpinnings sit uncomfortably against the cognitive, normative and regulative 
institutions of traditional urban water management. As such, these cities provided a unique opportunity 
to explore institutional dynamics, as their institutional settings undergo processes of questioning, 
challenging and possibly changing the institutional setting to accommodate these new solutions.  

Case Selection 

According to multiple case study research method17, 18, cases should be selected with some differing 
attributes in order to provide a rich basis for comparison, and to ensure any patterns observed can be 
separated, to some extent, from the contextual setting and provide generalizable findings. This research 
sought cases undergoing potentially different forms of institutional change, by differentiating the levels 
of institutional activityv predominant in each case. These included: i.) ‘Bottom-up’ processes where 
institutional activities were predominant at the operational level of day-to-day water management 
decisions, and ii.) A hybrid process where a mix of top-down and bottom-up activities were equivalently 
influential. These forms of institutional change guided case selection and provided analytical depth to 
the multiple case study design. 

After initial scoping interviews with key practitioners in Perth, Adelaide, Brisbane, Melbourne, Sydney, 
and National water organisations, two cities were chosen. These cities offered the different forms of 
institutional change identified above, so that cross-case comparisons could reveal similarities, 
differences and patterns with significance. Importantly, the practitioners in the cities chosen were also 
engaged in the research, providing access to the source of the data; practitioner’s experiential knowledge. 
Perth was chosen as a case of potential ‘bottom-up’ change, as niche activities in local governments, 
land developers and development authorities were cultivating alternative water management solutions in 
response to water scarcity. Adelaide was selected as a case of hybrid change, as new solutions had been 
developed and the legitimisation of these alternative practices in formal institutional reforms was 
underway. 

Methods 

                                                        
v See ‘Institutional Analysis and Development Framework on page 241 for an explanation of these levels. 



%&&'()*+!),-!

 "6"!

Figure 10 provides a schematic of the research processes. A short description of the purpose and process 
for each research phase illustrated is provided in the sections that follow. Throughout the research a 
number of validation techniques or ‘built-in reality-checks’ were employed to ensure the results were 
credible and dependable. External validation techniques involve seeking critique and elaboration from 
others, while internal validation occurs when similar results are produced through the analysis of 
different sources of data. These are also shown in Figure 10. 

Figure 10. Research Process 

 

Phase One - Contextualising 

This phase of the research sought to identify and contextualise the institutional changes occurring within 
each case by identifying the prominent rules-in-use guiding water management. 

Information was collected through interviews with practitioners (n = 9), who had been working within 
Adelaide’s urban water sector during the course of the drought. They were selected as being experts on 
water management in Adelaide, due to their long experience and/or varied roles within the sector. As a 
result, many interviewees were currently in management and executive roles. They included 
practitioners from State Government (water and planning) and local Government, SA Water, 
government authorities (natural resources management, environmental protection authority), research 
organisations, and private consultants. 

Guiding questions were used in a semi-structured interview technique to identify (i) the management 
responses to the drying conditions, (ii) practitioner’s thoughts on what some of the major changes had 
been, (iii) what had influenced that change and how it had come about, (iv) how the sector was 
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performing under water scarcity, and (v) what the future challenges to the sector might be. These 
interviews were transcribed ad verbatim, and coded using a modified version of axial coding to make 
thematic connections in the data. A narrative about Adelaide’s water management experiences was 
constructed and included the presentation of contrasting or conflicting storylines. These storylines were 
then compared to written records, policy documents, newsletters, research reports, journal papers, and 
media articles to look for corroborating and conflicting accounts, which were also incorporated into the 
narratives. This provided contextual information on domains of the institutional setting where rules-in-
use were influencing the drought response (see Table 1). 

Phase Two - Characterising 

Phase two of the research sought to identify and characterise the institutional dynamics underscoring 
water management practices. This was achieved by ascertaining the rules-in-use in the domains 
identified in phase one, and determining how these rules interacted to effect institutional change. 

The data that informed this phase was gathered through a two-step process of workshops and interviews. 
Firstly, a workshop was designed to elicit the tacit knowledge of practitioners about their everyday 
practices, and what recurrent influences aid or hamper them. Participants (n=12) were asked, ‘What 
influences your work?’ and through self-reflection and group discussion, the rules-in-use that shape how 
the urban water section in Adelaide functions were identified and mapped to explore their connections 
and effects. These workshops were themed as ‘supply and sewerage’ and ‘drainage and waterways’ 
workshops, to group people working in similar areas within the sector, so participants could share and 
reflect on similar working conditions. Invitations were distributed broadly through a range of 
organisations involved in the water sector, so as to access a breadth of different experiences. Any 
participant who expressed an interest in sharing their experiences was able to attend. Secondly, the 
insights and key findings of these workshops were crosschecked in a separate round of semi-structured 
interviews with key informants (n = 3). These individuals were identified through the first phase of the 
research as having extensive knowledge of the Adelaide case, and had expressed a willingness to be 
further involved in the research. The purpose of these interviews was to test, expand and validate some 
of the initial insights into the institutional dynamics identified in the workshops, as an external 
validation technique (member checking). None of these interviewees had attended the focus groups, and 
therefore provided a fresh perspective on this data. Participants in this phase included practitioners from 
the SA Water, State government (water policy), the environmental protection authority, and natural 
resource management agency. 

The rules-in-use identified in the workshops were conceptually mapped to capture prominent linkages 
and relationships between them. The raw data from the workshops (participant reflections on post-it 
notes and observations recorded by the researcher during workshops or post-workshop in response to 
listening to recorded discussions) and the interviews (researcher’s notes and post-interview reflections) 
were then coded using Institutional Work Theoryvi as a coding framework. This revealed the effect of 
the institutional dynamics maintaining, creating or disrupting the institutional setting, and the activities 
of actors that generate these dynamics. Comparing the analyses of workshop and interview data and the 
Context report from Phase one, which presented similar domains, provided an internal validation of the 
findings. 

The extent of influence the identified dynamics were having on the drought response was then assessed 
to determine whether participants considered the influence significant, limited or insignificant (see Table 
2). Using the raw data, concept maps from workshops and institutional assessments, narratives were 
constructed around the institutional dynamics identified in each domain (see Appendix C for these 
narratives). Further concept mapping was then used to link different domains through their dynamics. 
This painted a picture of how configurations of institutional work within and between these domains 
generated key change dynamics in the institutional setting (see Figure 3). 
                                                        
vi see Appendix B ‘Institutional Work’ on page 242 for further explanation of this theory and its relevance. 
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Phase Three - Comparing 

The final phase of the research is yet to be conducted, but will bring the results of the case analyses of 
Perth and Adelaide together to compare and contrast results, looking for similarities and differences in 
their institutional domains and dynamics. It is anticipated that this analysis will reveal key patterns 
institutional dynamics that produce particular aptitudes in the institutional setting, which enable 
adaptation to occur. 
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Appendix B: Analytical Lenses 

This section presents a brief summary of the theories used in the research to collect, organise and 
interpret the data on institutional dynamics. Some of these theoretical concepts are important for 
understanding the research results. 

Institutional Analysis and Development Framework 

The Institutional Analysis and Development (IAD) Framework 15, draws on game theory to understand 
the linkages between behaviour and action. It explains the social behaviours of actors embedded in 
diverse and complex environmental, macro-economic and socio-political settings. The IAD Framework 
achieves this by identifying the institutional structures within which actors operate, how these structures 
interact, and how actors may reinterpret these structures. In this way, the IAD Framework provides a 
dynamic explanation of how an institutional setting functions. This allows the research to go beneath the 
formally recognised regulations, legislation, and policy mechanisms, to identify the cognitive & 
behavioural norms that shape how these formal institutions are interpreted, and manifest into observed 
practice.  These characteristics or elements of the institutional setting are described by ‘rules-in-use;’ the 
formal and informal institutions that structure and/or guide the activities of actors. The interplay 
between these rules-in-use, and the interpretation and enacting of them by actors, goes some way to 
explaining the institutional origins of the practices observed in reality. It is these rules-in-use that this 
research sought to identify, in order to understand, beyond formal legislation, policy, regulation, 
business plans and work programs, how the urban water sector is functioning, and the particular 
dynamics behind this. 

The IAD Framework offers another dimension with which to understand the dynamics of the 
institutional setting, by recognizing multiple levels of analysis. Sets of rules-in-use are nested within a 
hierarchy, where rules higher up the hierarchy determine how lower level rule sets can be changed, and 
who can be involved in this process (see Figure 11). These rule change processes provide the ability or 
capacity of the institutional setting to adapt. 

Figure 11. Levels of Analysis of IAD Framework. 

 

 

 

 

 

 

 

 

 

(Adapted from Ostrom, 2005.) 

Thus, these aspects of the IAD Framework – rules-in-use and levels of analysis - provide a simple but 
robust way to conceptualise the institutional setting. 

 

 

COLLECTIVE CHOICE ACTION SITUATIONS 
(The processes by which operational rules can be changed and by whom) 

OPERATIONAL ACTION SITUATIONS 
(Actions that affect the provision, production, distribution, and consumption of water) 

Operational Rules-in-Use 

Collective Choice Rules-in-Use 
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Institutional Work 

Institutional work16, 19 is a developing branch of institutional theory focusing on the ways actors express 
their ‘agency,’ and the affects of this activity on the way an institutional setting functions. It is based on 
the premise that there are three types of institutional activity or ‘work’ that actors conduct; 

Maintaining institutional work are activities that serve to uphold current institutions. These can 
present barriers to changing inappropriate institutions, but they can also incorporate changes into pre-
existing routines and patterns, and engage and socialise new actors into the institutional setting. Some of 
these types of maintenance activities include: 

• Policing: ensuring compliance through enforcement, monitoring and auditing, 
• Deterring: Using coercion to discourage change, 
• Valourizing/Demonising: Providing positive and negative examples to exemplify the 

normative foundations of an institution, 
• Mythologising: Preserving normative foundations by creating and sustaining traditions 

around an institution’s history, and 
• Routinizing: embedding the cognitive and normative foundations of an institution into day-

to-day practice.  

Creative institutional work is about establishing new rules and new rewards and sanctions to enforce 
these rules. While the ultimate outcome of creative work is of a regulatory nature, there are significant 
normative and cognitive shifts which need to occur in the lead up to the establishment of new 
institutions. Some types of creative institutional work include: 

• Advocacy: mobilising support for new ideas and rules, 
• Constructing identities: defining new relationships of actors and their operating context, 
• Changing normative associations: rethinking the connections between practices and the 

moral and cultural foundations of those practices, 
• Mimicry: associating new practices with current practices to ease adoption, 
• Theorizing: naming new concepts and practices, and developing new abstractions of cause 

and effect to build these new ideas into the ‘cognitive map’ of the field, 
• Educating: teaching actors the new skills and knowledge needed to support a new institution. 

Disruptive institutional work involves undermining the social controls that lead members to associate 
and comply with institutions. It may involve directly attacking compliance mechanisms or covertly 
manipulating the boundaries of institutions by redefining or problematising cognitive or normative 
understandings of these boundaries. These activities challenge the relevance of current institutions and 
open them up to review and reconfiguration. Disruptive institutional activities can include:  

• Disconnecting the rewards and sanctions of current practice, 
• Disassociating the moral foundations of current practice, and 
• Undermining core assumptions and beliefs of current practice, by reducing the perceived 

risk of innovations and highlighting the new assumptions and beliefs behind them. 

New Institutionalism 

New Institutionalism20 recognises three forms of institutions; Cognitive, Normative and Regulative 
(see Table 1). Certain types of institutional work focus on a specific form of institution. This connection 
offers greater analytical depth to explore what impact institutional work is having on the institutional 
setting. The types of institutions creating, disrupting and maintaining activities target are described in 
Table 3. 

Using these concepts, an understanding of the dynamic processes within the urban water institutional 
setting, and the institutional changes occurring as a result, can be identified and described. 
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Table 3: Matrix of institutional types by institutional work 

 Creating Disrupting Maintaining 
Cognitive: Thought 
processes, problem 
frames, decision logics. 

Mimicry: Associating new practices with taken-
for-granted practices in order to ease adoption. 

Theorising: Development and specification of 
abstract categories and chains of cause and 
effect. 

Educating: Teaching actors in skills and 
knowledge necessary to support a new 
institution. 

Undermining assumptions and beliefs: 
Decreasing the perceived risks of innovation by 
undermining core assumptions and beliefs. 

Embedding and routinizing: Actively infusing 
the normative foundations of an institution into 
day-to-day routines and practices. 

Normative: Beliefs, 
assumptions, norms of 
behaviour, cultural 
constructs. 

Constructing identities: defining the 
relationship between an actor and their 
operational field 

Changing normative associations: re-making 
the connections between practices and the moral 
and cultural foundations of those practices. 

Constructing normative networks: inter-
organisational connections through which 
practices are normatively sanctioned and 
formation of a peer group for compliance, 
monitoring and evaluation. 

Disassociating moral foundations: 
Disassociating the practice, rule or technology 
from its moral foundation. 

 

Valorising: Providing positive examples that 
illustrate the normative foundation of an 
institution. 

Demonising: Providing negative examples that 
illustrate the normative foundation of an 
institution. 

Mythologising: Preserving the normative 
underpinnings of an institution by creating and 
sustaining myths regarding its history and 
relevance. 

Regulative: Rules 
supported by rewards 
and sanctions. 

Defining: Constructing the rule system that 
confers status, identity, defines boundaries or 
creates a hierarchy 

Vesting: Creating rule structures that confer 
rights 

Advocacy: Mobilising political and regulatory 
support 

Disconnecting sanctions and rewards: 
Disconnecting rewards and sanctions from a set 
of practices or rules. 

Deterring: Establishing coercive barriers to 
change. 

Enabling: Creation of rules that facilitate, 
supplement and support current institutions, 
such as authorisation or diverting resources. 

Policing: Ensuring compliance through 
auditing, monitoring and imposing sanctions for 
non-compliance. 

(Adapted from Lawrence and Suddaby, 2006) 
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Appendix C: Results 
This section reports the detailed results of the analysis. The institutional dynamics are described 
according to the different domains. Within the description for each domain, a table presents the 
assessment of the extent the three types of institutional dynamics are influencing the rules-in-use. These 
assessments differentiate the cognitive, normative and regulative institutional changes, at both the 
operational and collective action levels of the institutional setting. The commentary also draws 
connections to other domains which the dynamics may also have an influence on. Quotes from workshop 
and interview participants are used to illustrate the influences of the institutional dynamics described on 
water management practice. 

Governance setting 
Table 4: Governance setting institutional assessments 

Operational 
 Creative Disruptive Maintaining 

Cognitive    
Normative    
Regulative    

Collective Choice 
Cognitive    
Normative    
Regulative    

Creative dynamics 

Within the creative space at the operational level, the institutional 
work identified is occurring within cognitive and normative 
spheres. Many participants noted that a normative shift had 
occurred with the perception of stormwater. With drainage still a 
important aspect of water management, and a tense issue across 
levels of Government, it has nevertheless shifted from being 
viewed as much a capture and reuse problem as a flood 
protection issue. A number of participants commented that rather 
than posing barriers, there had been enough flexibility in formal 
regulation and legislation to install new ideas such as WSUD and 
stormwater harvesting, thereby mimicking traditional practices 
while espousing additional benefits. These cognitive shifts in the 
operations of some more progressive local governments were 
driving the formation of new business opportunities and creating 
new roles as water suppliers. From a normative point of view, 
Natural Resource Management Boards were noted to have a 
useful place sitting on the periphery of Government, allowing 
them to take alternative positions on issues to highlight or drive 
action. However this could at times be a disadvantage, not being 
privy to the same level of support as their departmental counter-
parts. Finally, some participants noted the tension arising 
between the normative ideal of achieving a broad range of public 
good outcomes through water resource management, and having 
a corporatised governance setting for water services. While there 

are provisions in place to provide funding for public good outcomes that cannot be justified under water 
services business models, participants highlighted that other forms of support, beyond financial, were 
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also needed to legitimise those actions that went beyond the provision of basic supply, sewerage and 
drainage services. 

At a collective choice level, a normative shift occurred in the 
earlier years of the drought, seeing the integration of natural 
resources management, including water, at the regional level. 
However this represented a significant shift in management 
philosophy, not only in terms of aligning natural resource 
management activities, but by having a requirement to conduct 
regional-scale medium-term planning in consultation with 
communities. This opened up an avenue for facilitated public 
involvement in water management, and had a significant flow-
on effect through a number of other institutional domains. Initially, this new requirement of the 
governance arrangements created a need to engage and educate the community in water management, 
which thereon in built water literacy and on-going engagement 
in water issue within the Adelaide community. Participants also 
noted that off the back of exploratory work to institutionalise 
WSUD into water and land management legislative frameworks 
(funded by the Federal Government), similar collective choice 
activity to change normative identities around stormwater 
occurred. The new Water Industry Act would be the expression 
of this work, changing the space for water management actors and their business operations, effectively 
formalising the activities that had occurred at the operational level. Prior to these normative changes 
reaching into regulatory change, a number of cognitive-based creative activities occurred when the crisis 
became evident which involved the establishment of different for a to review and deal with issues 
through theorising activities. One such mechanism was the establishment of the Commissioner for 
Water Security, with the role to develop medium-term plan of action to address the scarcity issue, by 
facilitating and driving cross-government collaboration. This and other collective choice forum provided 
arenas to theorise new cognitive frames for water management and subsequently initiate the regulatory 
reforms described above. 

Disruptive dynamics 

At the operational level, there was a strong influence of regulative disruptive activity with regard to 
governance arrangements. This came in the form of some 
referral agencies collaborating to re-interpret the decision logics 
behind their approvals of land developments. This produced 
some uncertainty as to what was considered standard practice. 
From the opposite end of this approvals process, some 
participant noted the land use planning system did not 
necessarily provide certainty or clarity over land use development, because it could be destabilised by 
developers challenging decisions and lobbying for change. 

At a collective level, there was disruptive activity occurring 
within cognitive, normative and regulative spaces. Cognitively, 
government began looking internally at how water governance 
arrangements were organised, due to the pressure from the 
drought, but also driven by the controversy over the Murray-
Darling basin at a national level. With Adelaide’s stake in the 
management of water from the Basin high, the South Australian 
Government needed a strong position from which to argue from, 
and having their urban water governance arrangements in order was viewed as providing this leverage. 
Supporting this shift from a regulatory point of view, increasing confusion over governance of different 
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aspects of water management (as these became more complex in response to drought) led to lobbying 
from developers for collective action to clarify these arrangements. With regard to normative 
arrangements for stormwater management, tensions over responsibility were testing the working 
relationships between State and local government.  

Maintaining dynamics 

Interviewees noted some cognitive ‘embedding’ and ‘routinizing’ 
occurring; water use practices adopted during the drought 
persisting, and changes to information requirements to support 
groundwater licensing applications becoming more routinely 
adhered to. However, the practice of most land developers to seek 
development approvals with bare minimum water sensitive 
features was cited as a practice, which helps to maintain the 
status quo. At the same time, other participants noted the star 
rating system was driving other land developers to include as 
many features as they could to get a competitive edge (this is a 
creative activity). So it appears there are a myriad of dynamics at 
the operational level in competition to either maintain current 
practice, or incorporate some of the practice changes driven by 
the drought. 

At the collective choice level, some cognitive influences were 
noted by participants, around the need to formalise other changes 
that are occurring. However the predominant influences were 
again within the regulatory space and the interplay between 
enabling and deterring influences. These activities seek to allow 
new practices to be formalised, and discourage such change to 
institutions respectively. Lack of clarity around governance roles 
and responsibilities, and lack of dedicated resources to implement 
reform programs (particularly those laid out in Water for Good) 
are the main influences deterring practice changes to be adopted 
and formalised. At the same time, the formation and work of the 
Department for Water was seen as a positive move towards these 
changes occurring. 

Policy direction 
Table 5: Policy direction institutional assessments 

Operational 
 Creative Disruptive Maintaining 

Cognitive    
Normative    
Regulative    

Collective Choice 
Cognitive    
Normative    
Regulative    

Creative dynamics 

At the collective choice level, a clear policy narrative came through the participants’ accounts. 
Theorising stormwater harvesting had occurred as early as the 1950’s through a number of research 
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reports. During the early 2000s a normative shift to integrate 
natural resources management connected urban water 
management to waterway and coastal health. Due to significant 
community engagement around catchment management, when 
the drought emphasised water quantity concerns the connection 
between water availability and ecosystem health was still 
recognised as an important water-related value. As such, 
diversification of water sources was coupled with recognition that multiple objectives (i.e. beyond 
supply security) could be achieved with fit-for-purpose water use. This conceptualisation of integrated 
water management was amplified by Federal policy developments in the Murray-Darling basin; 
Adelaide’s main water supply was embroiled in nation-wide debates on connections between extraction 
and major environmental impacts. These cognitive and normative developments in thinking about water 
values and management informed Adelaide’s urban water sectors response. The magnitude of the crisis 
and the prominence of the debate in media added political urgency to the issue. This in turn connected 
non-traditional water management actors and policy portfolios, such as land use planning, forming 
whole-of-government policy development to address the issues. As a result, shared direction was set 
down in a policy agenda, and regulative and normative activities are now serving to implement this 
agenda, in the form of: 

• Rethinking what a ‘water source’ might be 
• Recognising that water management is a multi policy portfolio issue requiring considerable 

cross-collaboration 
• Linking legislative reform initiatives to clarify roles (e.g. water security plan and urban planning 

policy) and work to establish targets (e.g. WSUD and pollution) as a mechanism to drive change. 

Disrupting dynamics 

Some cognitive challenges are dislocating people’s framing of 
water management problems, making policy implementation 
problematic. For example, with regard to stormwater 
management, some participants noted that they are having some 
difficulty reconciling how seemingly competing management 
objectives – water harvesting and flood mitigation – can be 
realised in practice. A major normative challenge noted was 
finding the right ‘fit’ for emerging issues in terms of current 
programs of policy implementation, and organisational 
responsibility. One participant highlighted this issue with 
regard to trying to address the normative change in expanding 
groundwater management to include reuse and storage capacity 
objectives. Authoring a discussion paper on this issue not only 
highlighted the operational issues, but also the deficiencies in 
current governance arrangements and the lack of clear 
jurisdiction for existing agencies to take on the role of resolving 
these problems. This example illustrates the dilemma of 
emerging issues; they sit outside formal responsibilities and 
require normative change to occur at the collective choice level 
before they can be resolved. 

Maintaining dynamics 

Within maintaining dynamics some influences have deterred 
change in the past, while recent activities have begun to embed 
contemporary practice changes into formal policy. For example, 
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a number of participants highlighted an urban water policy gap 
as being a past impediment to progressing a range of issues, as 
no agency had a role to lead policy development in this area of 
water management. As such, emerging issues had a disruptive 
influence on operational level activities. However, new thinking 
and practice is becoming embedded in policy and governance 
reform through the maintaining influence of the drought, and 
following the establishment of the Department for Water. 

Inter and intra organisational relations 
Table 6: Inter and intra organisational relations institutional assessments 

Operational 
 Creative Disruptive Maintaining 

Cognitive    
Normative    
Regulative    

Collective choice 
Cognitive    
Normative    
Regulative    

Creative dynamics 

There were many examples of normative work going on at an 
operational level within and between water management 
organisations. For instance, new organisational identities had 
been negotiated between the Water Management Boards and 
local governments in the recent past. More recently, the remit of 

local governments has expanded to include water manager and 
supplier functions. Participants also noted the different forms of 
activity around connecting normative networks, such as; having 
‘healthy’ debates on issues and organisational positions, 
communication to clarify agreed courses of action, and 
maintaining relationships across the sector through long-term 
colleagues and collaborators. A culture of collaboration across 
the sector had also enabled the leveraging of Federal 

Government funding to experiment with stormwater harvesting 
technologies. 

This situation was mirrored at the collective choice level, with 
similar relationship building, position negotiation and debating 
issues occurring between organisations in a governance and 
policy making sense, rather than on-ground management. A 
number of formal working groups, coordinating committees and 
regular meetings of CEOs from key organisations, have also had 
a creative influence. While overseeing regulatory activities such 
as policy implementation and infrastructure development, these 
forums have also enabled normative changes to be recognised 
and addressed at the collective choice level. For example, the 
appointment of an independent Commissioner for Water 

Security with a role to conduct long-term water planning and facilitate collaboration across the sector 
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was an example of collective choice action to recognise and address the shift in normative understanding 
of water scarcity. 

Disruptive dynamics 

No significant disruptive activity was found in relation to inter & intra organisational relationships, at 
either the operational or collective choice levels. 

Maintaining dynamics 

A few deterring activities were noted; particularly in the use of 
land use planning laws to maintain current water management 
practices. However a significant routinizing influence was 
noted, in the cognitive frames between engineers and local 
governments. It was suggested that while engineers have a 
solution-orientated logic to their decision-making, local 
government is more focused on courses of action that produce least resistance, from Councillors, their 
communities, State Government department and agencies and land developers, for example. This 
decision logic can have a maintaining influence, as the courses of action they take tend, as a result, to be 
more conservative. 

At the collective choice level, the only influence from an organisational relationship perspective that 
served to maintain the institutional setting was the lack of information sharing across government 
departments.  

Strategic support 
Table 7: Strategic support institutional assessments 

Operational 
 Creative Disruptive Maintaining 

Cognitive    
Normative    
Regulative    

Collective choice 
Cognitive    
Normative    
Regulative    

Creative dynamics 

The institutional assessment revealed that the majority of 
strategic support is occurring within the creative sphere of 
institutional work. 

At the operational level, key actors are supporting many 
different activities to reassess and reconfigure existing 
institutions; sharing new information, recognising innovative water supply solutions and management 
approaches, and developing new models of service delivery. In particular, advocacy activities stemming 
from both community and political actors has legitimised and 
driven this creative activity. Significant financial investment 
from the Federal Government for on-ground experimentation 
and technology development has enabled this creative activity 
to begin to be scaled up and mainstreamed. 
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At the collective choice level, the work of a network of industry champions was highlighted as a critical 
support force behind creative activities. While the impacts of the drought were keenly recognised at the 
highest levels of Government and various committees and taskforces were set up to deal with particular 
aspects of the crisis, these regulative based (formal) institutional structures were not the mechanism 
through which cognitive and normative institutional change was achieved, though they play an 
important role in formalising these changes in thinking into accepted practice. Dealing with the 
cognitive and normative challenges the drought posed the urban water sector required individuals to 
connect and recognised and discuss the feedback occurring to the urban water system; theorising 
possible scenarios and the implications for practice and the physical structure of the system. This 
network of champions then highlighted and promoted these emerging issues, educating other actors 
about them. By translating discourses and brokering feedback between the operational and collective 
choice levels, these individuals created new cognitive and normative understandings. By strategically 
using their positions and influence in concert to communicate new narratives around water management 
and pool and direct resources, they enabled the sector to navigate the uncertainty the drought posed. 

Disruptive dynamics 

At the operational level, some organisations are challenging tradition reward/sanction structures, which 
do not supporting new normative ideals of practice, by disregarding their underlying logics in their 
approvals and advice on land development applications. Some individuals were also challenging the 
thinking of ‘late adopters’ by disputing or provoking their idea of what ‘best practice’ water 
management now entails. 

Some significant disruptive activity was detected at the 
collective choice level from a normative point of view. Here, an 
engaged and water literate community are publicly challenging 
the water management decisions being made. This situation 
highlights disconnect between the underlying moral foundations 
and assumptions of professional practice and societal aspirations 
and needs. This has key implications for keeping water issues on 
the political agenda. A participant also noted that a past Premier 
had recognised the need to sometimes question the rules, to 
ensure they produced appropriate outcomes. This 
acknowledgement that rules can be changed seems to be an 
important cognitive frame influencing practitioners, as many 
participants mentioned the need to be flexible with the way 
legislation and regulation are interpreted. 

Maintaining dynamics 

At the operational level, the main maintaining influences are 
attempting to embed new procedures into practice. However, 
lack of resourcing to embed new procedures through strategic 
planning, performance monitoring and review of administrative 
arrangements is producing a maintenance influence by enabling 
and strengthening existing institutions. 

Likewise at the collective choice level, a tight State Government 
budget has constrained creative activities and the maintenance 
work needed to formalise their resulting institutional changes. 
Work to formalise the cognitive and normative changes that have 
occurred into practice have occurred, including the rewriting 

Codes of Practice, guidelines, and legislation reform to provide appropriate frameworks to 
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accommodate and drive policy implementation. Yet, because 
these activities often sit outside the boundaries or remit of 
departments and agencies, due to their emergent nature, in 
times of limited resources departments and agencies revert to 
core business and try to transfer responsibility for these ‘non-
essential’ activities. In the absence of the types of maintenance 
work to incorporate cognitive and normative changes into the 
regulative sphere, traditional institutions will guide practice by 
default. This makes the disruptive activity of the community in 
challenging current decisions and the normative foundations of 
water management particularly critical. Having a strong 
influence on the political sphere, this institutional work can garner the political will needed to over-ride 
significant maintenance influences, like budget cycles, by legitimising the need for reform activities. 

Discourse 
Table 8: Discourse institutional assessments 

Operational 
 Creative Disruptive Maintaining 

Cognitive    
Normative    
Regulative    

Collective choice 
Cognitive    
Normative    
Regulative    

Creative dynamics 

At the operational level, discourse activities centred on the 
normative space. The need for ‘healthy debate’ around 
organisational roles and responsibilities and engaging with 
communities and regulators in the rethinking of water 
management philosophy, were cited as key creative activities. 

At the collective choice level participants noted the expansion 
of actors in water management had opened up educating and 
theorising activities, changing cognitive frames and the 
normative underpinnings of the sector. Examples of these topics 
included reconsidering the relationship between Adelaide’s 
water supply and use and the health of the River Murray, and 
the management of water in the City’s spatial and economic 
development. These cognitive and normative changes had influenced discourse in a more regulatory 
sphere, with both political parties standing on a platform of water reform and development of innovative 
alternatives at a recent State election. 

Disruptive dynamics 

At the operational level some disruptive discourse was noted 
between different water management organisations, protecting 
their roles and expertise in water management. 

Initially at the collective choice level, there was noteworthy 
discussion of water scarcity and water management issues in public discourse. Following a sustained 
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investment in community engagement through the Water 
Management Boards (now Natural Resource management 
Boards), the Adelaide communities level water literacy was 
sufficient for them to question and even challenge the decisions 
begin made with regard to the management of urban water. The 
urgency of the issues in the later stages of the drought helped to 
prompt these public concerns, and effectively turned urban water 
management into a highly political issue. High profile people in 

the water industry engaged in public debates surrounding the different sources of alternative water and 
implications of their use with contradicting messages and evidence. This led to confusion and some 
public mistrust of the science behind water management. The lack of positive messages and 
misinformation in the media about water issues hampered discussions of new value propositions for 
water, such as the consideration of recycling for direct potable use. However, certain long held values 
such as waterway and coastal health and amenity of public open spaces were prominent alongside the 
need for water security, and the presence of these in public discourse questioned the performance of the 
urban water management system under the drought conditions. The presence of this disruptive dynamics 
opened the space for debate and consideration of new normative ideals and cognitive framing for the 
urban water sector. 

Maintaining dynamics 

Participants noted that traditional normative understandings or 
‘old-school’ thinking were still influencing public discourse on 
water management at the operational level. At the collective 
choice level no discursive influences were noted to be 

generating a maintenance effect. 

Information 
Table 9: Information institutional assessments 

Operational 

 Creative Disruptive Maintaining 

Cognitive    
Normative    
Regulative    

Collective Choice 
Cognitive    
Normative    
Regulative    

Creative dynamics 

A range of cognitive, normative and regulatory creative activities involving information was identified 
at the operational level. Collecting longitudinal data on stormwater harvesting projects was key to 
educating to create change in cognitive frames. Information on water management arrangements from 
other states were often used to benchmark the South Australian water industry during the drought, 
leading to the construction of new normative ideas of professional identity in the sector. The 

construction of professional networks around issues was also fed 
by new information. These networks interpreted the information 
and disseminated the information and new cognitive frames 
around it. There was also significant creative activity in the 
regulatory sphere relying on new information to advocate for 
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new technologies and approaches in the community, media and politically. While participants notes 
some reliability and interpretational problems arising from the use of information, they also recognised 
that the more widespread use of information on water management issues directed more financial 
resources into certain aspects of water management. 

At the collective choice level, the majority of institutional work 
around information was in the creative space. Cognitive 
activities predominantly revolved around education, 
particularly informing decision-makers at the highest level of 
government on the water availability and what future scenarios 
might look like. Similarly, the stark visual conditions of the 
drought and widespread information on the state of the Murray-
Darling system fed into reflection on the role and use of water 
at many levels of Adelaide’s community; from the public, to 
government organisations and departments, through to Cabinet. 
From a regulatory standpoint, widespread information on 
drought conditions and the responses taken in other states produced an advocacy effect, driving change 
in governance arrangements to ensure that urban water management was afforded dedicated policy 
attention. 

Disruptive dynamics 

The only significant disruptive activity was identified at the 
collective choice level, where the misinterpretation of water 
information in media stories was seen to undermine many 
assumptions and beliefs about water management issues and 
practices. While this created confusion and misunderstanding, it 
also generated public dialogue on the issue (see Discourse 
section). 

Maintaining dynamics 

It was noted, at both operational and collective choice levels, 
that lack of data, or poor quality data, on some issues could lead 
to further embedding and routinizing of current practices, 
because alternatives did not have a strong enough business case 
in comparison. 
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Innovation and learning 
Table 10: Innovation and learning institutional assessments 

Operational 
 Creative Disruptive Maintaining 

Cognitive    
Normative    
Regulative    

Collective choice 
Cognitive    
Normative    
Regulative    

Creative dynamics 

Creative activities dominate the innovation and learning domain. 
Many examples of cognitive innovation were identified, 
including: 

• Mimicking traditional practices with new alternatives while 
demonstrating the achievement of additional benefits 

• Demonstrating the success of alternatives approaches and 
highlighting systemic issues to their scaling-up, elevating 
the issue to the collective choice level 

• Bringing regulators and scientists together on projects and 
including them in initial scoping work 

• Recognising what the project is ‘demonstrating,’ thus what 
learnings need to be captured the and key questions that need 
to be answered through their success 

Likewise, there were a number of new normative associations 
generated by innovation and learning activities. These included: 

• The viewpoint of stormwater harvesting as a water supply 
source 

• The utility value of aquifers as short and potentially long-term 
water storage reservoirs 

• A new role for local government to become a water supplier, 
and 

• The integration of decentralised systems into the centralised 
reticulated scheme. 

Also central to this strong creative influence in the innovative 
and learning domain was the advocacy influence provided by 
financial resources; small amounts of discretionary funding to 
invest in innovative ideas in the first instance, and later 
substantial Federal Government investment. 

At the collective choice level, the only creative activity identified 
was educating work – prompting the benefits of alternative 
designs and technologies, through industry awards, learning 
about the importance of influencing the design phase in the 
uptake of innovations, and recognising the need for greater 
industry capacity building mechanisms to tie the creative work 
together and promote it more broadly. 
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Disruptive dynamics 

Innovative projects were noted to have some disruptive effect, 
in that in order to gain recognition and status, high profile 
projects were looking for ways to show innovation. Because of 
their high profile, these projects are starting to undermine 
assumptions and beliefs underlying traditional water 
management practices. 

No disruptive activity was captured at the collective choice level. 

Maintaining dynamics 

A normative maintenance influence was identified in the 
potential to ‘demonise’ new projects if they failed in some way. 
From a regulatory standpoint, there is some policy activity to 
use the ‘rule book’ to block innovation, and a lack of data can 
sometimes defer the consideration of an alternative. 

No disruptive activities were captured at the collective level. 

Professional capacity 
Table 11: Professional capacity institutional assessments 

Operational 
 Creative Disruptive Maintaining 

Cognitive    
Normative    
Regulative    

Collective choice 
Cognitive    
Normative    
Regulative    

Creative dynamics 

At the operational level, there was significant creative activity 
in cognitive ideas and frames; thinking through various 
scenarios if the drought continued and drawing on professional 
knowledge to develop pre-emptive action plans. From an 
education point of view, many participants noted the expansion 
of disciplines in the industry had grown, many people were 
recognising that water management was becoming a part of 
their practice, and seeking professional development in these 
areas. An important aspect of re-skilling was noted in SA Water, 
where outsourcing of operational and maintenance had formed customer service and stakeholder 
management as key skill-sets for the organisation. A number of participants noted the capacity of teams 
and organisations to have passion and shared understanding and a solution-orientation, are important 
norms of professional practice. Some participants suggested that the small size of Adelaide’s water 
industry, where everyone knows each other, has helped to 
create the professional capacity needed to cope with drought, 
by giving rise to a shared normative network. 

At a collective level, theorising and educating were again the 
predominant cognitive activities being conducted. Participants 
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noted that thinking through what ‘integrated water management’ would mean, from a governance and 
organisational point of view, was the first question on the mind of policy makers. Promoting this 
thinking at an operational level to start to educate practitioners on what the governance implications to 
achieving integrated urban water management might mean, was also noted as an influence on people’s 
thinking and the normative understandings of the industry. In turn, these cognitive and normative 
changes are leading to networks being formed between practitioners to being to realise these changes. 

Disruptive dynamics 

No disruptive influences were identified at the operational level, 
while at a collective level; some participants noted the disruptive 
influence that marketing of water management messages could 

have by raising and questioning the moral foundations of water management. 

Maintaining dynamics 

At the operational level, the continued routinizing of current 
decision-making logics through various operational processes 
and procedures was identified as a key maintaining influence. 
There was also some maintenance of normative understandings 
by sceptics ‘demonising’ new approaches to water management. 

At the collective choice level, only regulative work was noted to 
be a maintain influence. This was in the form of a lack of policy 
capacity in urban water management, making it difficult to 
address the challenges the drought was raising through policy 
development, though this was not seen to pose a problem in the 
long-term, with policy capacity being developed within the new 
State Government Department for Water. 

Beliefs and cognitive frames 
Table 12: Beliefs and cognitive frames institutional assessments 

Operational 
 Creative Disruptive Maintaining 

Cognitive    
Normative    
Regulative    

Collective choice 
Cognitive    

Normative    
Regulative    

Creative dynamics 

A range of activities creating new understandings and problem 
frames were identified at the operational level, mostly within 
cognitive and normative processes. Mimicking the ‘think Global, 
act local,’ sustainability catch-cry with regard to local water 
extraction and use, and considering new water use behaviours 
and management issues were some key cognitive creative 
activities. There were also a number of normative developments; 
recognising water as an essential resource to state development, 
considering the change in water value propositions driven by the 

!"#$%$&'())*&+$,+-$&.#,&/0$&
0$%+,)%12-$&',0&3#$&/++0,4/-&
+0,5$%%6789:;&%15<&,'&/--&3#$%$&0(-$%&
.#15#&#/4$&2$$)&3#$0$&',0&=,)<$*9%&
*$/0%>9&

!?)=&-,,<@&./3$0&1%&+/0/:,()3&3,&3#$&
A0,.3#&,'&B,(3#&?(%30/-1/69&

!C0$/3$0&)$$=&3,&#/0)$%%&3#$&%<1--%&/)=&
$D+$031%$&,'&:/0<$31)A69&

!E0,2/2-*&.#/3&3#$&21AA$%3&5#/--$)A$&
#/%&2$$)63#$&:/001/A$&,'&%51$)31'15&
$D+$031%$&/)=&+,-15*&$D+$031%$&/)=&
$)%(01)A&3#/3&%51$)5$&%(++,03%&+,-15*&
=$4$-,+:$)3&/)=&),3&3#$&,3#$0&./*&
/0,()=>9&

!B,&8&A($%%&*,(&5,(-=&%/*&3#/3&3#$0$&
./%&/&A0$/3$0&0$5,A)131,)63#/3&
-1:13$=&./3$0&/4/1-/21-13*&#/%&,)&/&
.#,-$&0/)A$&,'&=1''$0$)3&3#1)A%@&'0,:&
%,51$3*&3,&$5,),:15&=$4$-,+:$)3&3,&
$)410,):$)3/-&/:$)13*@&/)=&%*%3$:&
:/1)3$)/)5$&/)=&3#1)A%&-1<$&3#/3>9&



!"#$!%"#&'!(#&()*"+&,#-.,)&

 /01&

drought, and reflecting on professional practices that consider change vs. those that follow the rule book. 
All these examples showed normative associations between water values, uses and management 
practices are being reconsidered. 

There were similar activities at a collective level, though from a 
governance perspective. For example, theorising on what 
impact low water availability would have on different facets of 
society, and what a worse case scenario for water availability 
would look like, were types of creative cognitive activities 
influencing the sector. While from a normative angle examples 
included understanding new public perceptions of ‘good’ and 
‘bad’ water management, and the moral implications of water 
allocation decisions. There was also activity around drawing 
together professional networks around particular issues, with 
the purpose of conducting some advocacy work and draw on 
existing regulatory features to recognise and add water quality 
issues to a policy agenda that was becoming water quantity 
focused. 

Disruptive dynamics 

No disruptive activity was identified at the operational level, 
while at the collective choice level, it was recognised, as water 
became a critical issue, the number of actors and their interests 
grew. With large numbers of stakeholders, claims in water 
expertise grew, and knowledge that was promoted began to 
undermine many assumptions and beliefs about water, with no scientific basis. 

Maintaining dynamics 

Similar to creative activities, maintaining activities were 
predominantly found in the cognitive and normative spaces of 
institutional work. Two significant influences were the need 
from land developers to routinize approval processes so they 
were efficient and expedient, and the demonising of recycled 
water for direct potable use. 

At the collective level, there was a significant influence in 
cognitive embedding and routinising; asking pertinent questions 
around the implications of changing practice and why it was 
necessary, the prediction that complacency in government and 
communities would set in with the breaking of the drought, and 
it would take another crisis to get change moving again. 
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Executive Summary 
Background 

This report forms part of a PhD research project on ‘Processes and Pathways to Water Sensitive Cities.’ 
The research asks, ‘How can urban water governance regimes support institutional adaptive capacity to 
enable and expedite a shift toward sustainable urban water management?’ By identifying the interplay 
between informal institutions (shared meanings and understandings, norms, conventions and 
interactions) and formal institutions (documented rules and regulations), the research provides an 
understanding of the socio-political dynamics underlying urban water management practice. Describing 
these dynamics reveals how institutions change overtime, and how this capacity to adapt can be utilised. 

This report presents the case study of the Perth urban water sector1, focusing on the years 2009-2012. It 
provides an institutional analysis of how the sector responded to drought, focusing on a more socio-
political perspective. In providing this analysis of the management assumptions, beliefs, cross-sectoral 
relationships and other informal institutional attributes that underpin the professional practices that 
deliver urban water services, this research provides insight into the ‘institutional black box’ of urban 
water management. The analysis identifies institutional attributes and dynamics that explain perceived 
‘institutional barriers’ to change in the Perth context. However, the analysis also reveals opportunities 
within these attributes and dynamics to facilitate collective action toward common goals. These present 
prospects for building capacity within the institutional setting to adapt to changing future conditions. 
This report presents recommendations on where these opportunities lie for the urban water sector in 
Perth. 

Results 

This research has shown that while Perth responded successfully to three decades of drying climatic 
conditions by maintaining water supplies, attributes of its institutional setting are now creating a lock-in 
dynamic to maintain current practices. This compromises the sector’s ability to take a long-term, 
integrated perspective of water resources management, and to act collectively and strategically to 
manage the resource for changing needs and circumstances into the future. These ‘maintaining’ 
attributes are summarised in Table A, along with some of the costs implications this situation is 
generating for the sector as a whole. 

  

                                                        
1 The management of water to supply a city’s metropolitan area loosely defines the boundary of the case study. The urban water 
sector encompasses the actors (individuals, groups or organisations) with a formally recognised role in collecting, distributing, 
using, valuing, treating and disposing of water. Other actors may also have an influence over the management of water (e.g. the 
community, other departments), and this research is designed to capture these influences without the direct participation of 
these diverse and sometimes indefinable actors. 
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Table A: ‘Maintaining’ institutional attributes and associated costs identified in Perth. 

# Institutional attributes Associated cost(s) 

1 Disparate beliefs, values and 
problem frames of urban water 
practitioners, Politician’s and the 
public. 

Provision of water is not recognized as a key 
foundation of economic development, and as such 
water management poses a significant barrier to the 
State’s future prosperity. 

2 Disconnected identity and mission of 
urban water management 
organisations. 

Opportunity costs for public good outcomes as each 
organization works toward their own contribution to 
public good without integration or coordination. 

3 Silos within organisations and across 
the urban water sector. 

Significant transaction costs and lost opportunities for 
efficient investment through collaboration. 

4 Prescriptive governance setting 
relying on regulation. 

High compliance costs. 

A more detailed analysis of these and other attributes, and descriptions of the dynamics they create, can 
be found in Section 3 ‘Perth’s Institutional Dynamics’ on page 261. 

As the first three institutional attributes identified in Table A are key areas for the creating social 
learning needed for adaptation.1, 2, the impact of these maintaining dynamics in Perth is to disable 
learning and adaption in water management practice. The institutional analysis revealed that greater 
‘creative’ and ‘disruptive’ dynamics need to be created in Perth’s institutional setting to balance these 
maintaining dynamics. Therefore, reconfiguring the attributes in Table A into those listed in Table B 
will provide the leverage points to generate institutional dynamics that support innovation, learning and 
adoption, due to their inter-linkages. Strategies to initiate these reconfigurations are briefly described in 
Table B. 

In addition, the information and learnings generated from strategies to reconfigure attributes 1 – 3 can be 
utilised to address issues in the formal governance setting (attribute 4, Table A), by providing the 
information and feedback mechanisms needed to inform adaptive water governance (attribute 4, Table 
B). Further detail on these opportunities and strategies can be found in found in Section 4 ‘Discussion’ 
on page 275. 
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Table B: Institutional attributes and strategies to support an adaptive urban water sector. 

# Institutional attributes Strategies to generate creative and disruptive dynamics 

1 Shared understandings, 
values and problem frames. 

Learn how to learn together. 

Encourage professional discourse to generate shared 
understandings and narratives. 

Provide capacity building in stakeholder engagement skills to 
mobilise networks and collaborative projects. 

3 Collaborative cross inter 
and intra-organisational 
relationships. 

2 Integrated visions and 
organisations missions, 
with new professional 
identities that support 
these. 

Foster collective action 

Provide leadership through clear, shared forward-looking vision 
and agenda to provide direction and support to for change 
experiments. 

Identify and remove the perceived risks and sanctions of ‘doing 
things differently,’ and provide incentives to encourage 
champions. 

Identify projects where collaboration can be built, capturing the 
learnings and governance implications of these initiatives. 

3 Collaborative cross inter 
and intra-organisational 
relationships. 

4 Performance based 
governance encouraging 
continual improvement. 

Create system feedbacks 

Improve information collection and dissemination. Particularly, 
investigate true costs of current approaches, efficiencies in 
multiple benefit solutions, and risk management practices and risk 
tolerances embedded in current governance arrangements. 

Instigate monitoring and reporting aimed at demonstrating the 
efficient, effective performance of the overall water sector (not 
just for water supply provision). 

Work towards better transparency and accountability throughout 
the sector. 

Detail of these strategies and the inter-linkages between them can be found in Section 6 ‘Discussion’ on 
page 275. 

Recommendations 

The strategies provided in Table B represent management principles that could be implemented in a 
number of different ways.  During a validation workshop on the research results, participating urban 
water practioners from Perth brainstormed some potential opportunities currently existing in Perth’s 
urban water sector to instigate these strategies. These are included below to provide more tangible 
illustrations of how the results of this research could be implemented. 

Learn how to learn together 

The industry capacity building program, New WAterways is a well-recognised and trusted feature of 
Perth’s urban water sector. Providing more stable funding and targeting the program at more specific 
capacity building needs such as those identified in this research could support better learning outcomes 
and collaborations across the sector, Some suggestions for more strategic, targeted initiatives the 
program could adopt include: 

• More active participatory initiatives, beyond traditional seminars and training sessions, e.g. topical 
discussion forums, identifying consultative networks of expertise, developing communities of 
practice. 
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• A knowledge broker role between industry and research activities, i.e. not just disseminate 
information but provide avenues for involvement and input into research. 

• A broader target audience to build water management skills and knowledge in ‘non-traditional’ 
professions and organisations that have a stake in water management (and to also gain broader 
funding support). 

• Initially bringing the program into the Department of Water to provide a more stable funding base, 
with a longer-term plan to adopt a more self-supporting program model e.g. Water by Design (SE 
QLD). 

Foster collective action 

Many opportunities for collaboration on demonstration projects were identified in discussions at the 
validation workshop. Other strategies to ensure the learnings and ‘demonstrations’ of these projects 
filter through to the broader water sector, to lead to their adoption into mainstream practice include: 

• Using shared, consistent messages to influence decision-makers through many avenues, by engaging 
with other organisations and networks, e.g. AWA, UDIA, land developers and Redevelopment 
Authorities, Committee for Perth. 

• Providing leadership training through New WAterways. 
• Broadening the target audience of New WAterways to engage with other organisations/professions 

e.g. consultants, architects, Departments of Health and Planning. 
• Building on the collaborative relationships with Dep. Planning generated through the development 

and implementation of Better Urban Water Management policy. 
• Finding ways to piggyback water management outcomes on other policy hooks (e.g. planning, 

energy and economic development) through consistent messaging and robust evidence. 

Create system feedbacks 

In the medium to long-term, developing the capacity to learn and act collectively to respond to system 
feedbacks will provide the urban water sector with the with the capacity to adapt over time. An 
important component of this capacity is adequate feedback mechanisms. These must provide 
information on not only how the urban water systems AND sector are performing to meet current water 
services, but evaluating whether these services meet societal needs, aspirations and values for water. 
Some considerations for such feedback mechanisms include: 

• Designing monitoring, evaluation and performance reporting to collect information and learnings 
beyond the technical performance of new infrastructure, e.g. benefits of collaborations, and multiple 
outcome solutions, investigate full life-cycle costs, implications for current governance 
arrangements etc. 

• Working closer with developers will providing significant opportunities to get things in ground to 
explore new possibilities. 

• Building capacity to engage with communities to a.) identify water values, aspirations and negotiate 
the water services needed to address these, and b.) manage community expectations of government 
performance, thereby mediating the political risks of water policy implementation. 

Next Steps 

This report identifies some institutional attributes underlying Perth’s ‘locked-in’ institutional setting. It 
provides strategies to reconfigure these institutional domains, based on the assessment of institutional 
dynamics and socio-political context of the urban water sector in Perth. A comparative analysis of Perth, 
Adelaide and Brisbane is yet to be conducted as part of this PhD research project. It is expected this 
further research will provide greater insight into the capacities needed within the institutional setting, in 
order to create the dynamics that enable them to adapt more responsively over time.  
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1. Introduction 

Contemporary urban water systems have been centralised to deliver optimised water supply, sewerage 
and drainage services, based on historic water availability. These optimised systems are becoming 
‘locked-in’ to current service delivery objectives (supply, sewerage and drainage), and cannot easily 
accommodate a growing diversity of water sources (e.g. recycled water), water services (e.g. recreation, 
waterway health) and variable operational conditions (e.g. droughts and floods, population growth). 
These complex socio-technical systems call for the integrated management of water, so as to maximise 
resource efficiency by matching water sources to fit-for-purpose uses, which considering and 
minimising adverse, distributed impacts. Separated infrastructure and governance arrangements of water 
services cannot adjust to this level of integration. As such, scholars, practitioners and governments 
across the globe are recognising the need for fundamental change to water resources management in a 
number of domains. From the technology, system design, operational practices, and governance 
arrangements, to the underlying assumptions, beliefs and attitudes that determine how water is valued 
and utilised in society. To ensure water management is adaptable and meeting societal needs in the face 
of uncertain future conditions, all these dimensions of urban water management will need to be regularly 
reconsidered, operating parameters adjusted, and underlying assumptions and objectives reviewed. 
Understanding the institutions that underpin physical water systems, professional practice and 
governance arrangements is key to enabling such adaptive change processes. 

Institutions are often defined as formally documented rules and regulations. However, the way actorsii 
interpret, act on and implement these guiding structures is as much responsible for what is observed in 
practices as what is written on paper. Thus, it is the socially constructed understandings, norms, and 
cognitive frames that shape interactions in society, allowing individuals, groups and organisations to act 
cooperatively, and therefore determine the management paradigms and professional practices of water 
management. In exploring how these social structures facilitate collective action, this PhD research aims 
to identify the institutional dynamics that generate ‘adaptive capacity,’ within the urban water context. 
Understanding how underlying institutions allow the urban water sector to function, to respond to 
feedback from the operating environment and adjust needs/objectives and the actions to achieve them, 
represents an explicit capacity to adapt. Such ability will ensure urban water systems can be 
reconfigured to meet future water management challenges, anticipating and accommodating changes in 
social, environmental and economic conditions in a more proactive manner. 

This PhD research uses the urban water sectors of Perth, Adelaide and Brisbane as multiple cases to 
explore institutional adjustments and the dynamics behind them. Each city has been subject to prolonged 
drought, and the study period (2009-2012) offered the opportunity to examine the institutional dynamics 
that underpinned and/or enabled the significant adjustments to water management practices that were 
required under the extreme conditions. This report presents the analysis for the Perth case study. It 
reports the contemporary ‘state of play’ of Perth’s urban water institutional setting, highlighting some of 
the issues these conditions present as the city responds to significant changes to its operating 
environment. The report also proposes opportunities within Perth’s institutional attributes that could be 
addressed or utilised to build better capacity to adapt governance arrangements and management 
practices to suit the new conditions, now and in the future. 

                                                        
iiIn this study, the term actor describes any individual, group, or organisation whose activities directly or indirectly 
influence water management. 
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2. Research Foundations 
This section provides a quick guide on the theoretical grounds of the research approach, to help the 
reader interpret the research results presented. Further information on the research design, methods, 
and the analysis framework used to interpret the data can be found in Appendix A and B respectively. 

Research Design Overview 

This research identified the institutional dynamics underpinning Perth’s urban water sector, by drawing 
on people’s experiences of working within the sector. The tacit knowledge practitioners develop through 
experiences and interactions underlie how they interpret and navigate the formal institutions that 
articulate water management aims and legitimise actions toward them. This knowledge includes the 
informal institutions that guide and shape the way the urban water sector operates. 

Focus groups provided a way to access and understand this experiential knowledge; by providing 
practitioners with the time and space to reflect on their tacit understandings, identify the more tacit 
rules-in-use they operate under, and discuss the influence of these on their decisions and actions. This 
revealed the informal institutions guiding their professional practices, and the interplay between these 
and the formal rules and regulations. 

Analytical Framework: Key Concepts 

To make sense of this data, two scholarships based on institutional theories were drawn together as an 
analysis framework; The Institutional Analysis and Development Framework3, and Institutional Work 
Theory4. The key concepts behind these scholarships are defined below to aid the reader in 
understanding the results presented herein. 

‘Rules-in-use’ are both the rules and regulations, and the social conventions that shape the way people 
interact, and the actions they decide to take. These formal and information institutions constitute the 
institutional setting of the urban water sector.  

‘Institutional work’ is a type of activity an actor carries out which can influence on the ‘rules-in-use’. 
There are three types of activities; ‘Maintaining’ activities enforce or conform to current rules-in-use, 
‘Creating’ activities generate new rules-in-use, by questioning the assumptions and conventions 
behind current rules-in-use, and ‘Disrupting’ activities explicitly challenge current rules-in-use or 
undermine their legitimacy. If significant institutional work is being carried out, i.e. if these types of 
activities are aggregated and connected across the sector, it generates dynamics within the institutional 
setting that maintain, create and/or disrupt the rules-in-use. 

There are two levels of the institutional setting that these dynamics can take affect on. The 
‘Operational level’ is focused on the day-to-day delivery of water services, so the institutional 
dynamics at this level are effecting rules and regulations governing water management, and practitioners 
interpretations of these. Water service providers and resource managers predominantly conducted 
institutional work at this level. The ‘Collective Choice level’ is a level of the institutional setting 
where the day-to-day rules are monitored, evaluated and changed. This process must me conducted 
jointly by stakeholders, as the new rules-in-use must be understood and shared collectively in order for 
them to become legitimised. In the urban water context, activity at this level of the institutional setting 
would be carried out by executive management within organisations, policy makers, regulators and other 
broader stakeholders. 

The research approach was to identify the rules-in-use, determine the types of dynamics these rules were 
creating, and at what level of the institutional setting these dynamics were influencing.  
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3. Perth’s Institutional Dynamics 
This section presents the results of the research, identifying and describing the institutional dynamics 
underlying the way the Perth water sector functions. 

Making sense of the data 

The rules-in-use identified in the research were conceptually mapped to capture the prominent linkages 
and relationshipsiii between them, thus revealing the institutional dynamics affecting the way in which 
Perth’s urban water sector is operating. This analysis revealed a number of domains in the institutional 
setting where activities are generating institutional dynamics, or not (see Table 2). These domains 
therefore represent key attributes of Perth’s institutional setting. 

Table 1: Domains of institutional activity identified in Perth 

Domain Description 

Governance 
setting 

Regulation, legislation, levies, policies and other formalised incentives and 
disincentives that shape the industries operational environment.  

Policy Direction The purpose water management fills in society, articulated and communicated 
in a policy agenda subscribed to across Government. 

Inter & intra 
organisational 
relations 

The relationships and working culture of organisations across the urban water 
sector. 

Strategic support Managerial support for reinterpretation of roles and responsibilities, and 
networks of frontrunners to disseminate and champion innovations.  

Discourse Public debates and public perceptions of water management, as understood by 
practitioners. 
Professional discussions on the beliefs, cognitive frames, professional identities 
and other assumptions underlying the current water management paradigm. 

Information and 
feedbacks 

Information on system performance, opportunities, emerging issues and 
pressures from the broader contextual environment the urban water industry is 
situated in.  

Space for 
innovation and 
learning: 

The culture of learning and experimentation across the sector, and the 
supporting structures provided by organisations and individuals for such 
activities. 

Professional 
Capacity 

Skills, capabilities and technical knowledge resources for performing water 
management, and for deriving innovative approaches to this task. 

 

  

                                                        
iii For more information on this mapping technique, refer to Appendix A ‘Phase Two: Characterising’ (page 290) 
and Appendix B ‘Action Situation’ (page 291). 



%&&'()*+!),"!

 "6"!

The institutional dynamics were then classified as having a maintaining, creative or disruptive influence. 
The extent of this influence was assessed, with each type of institutional dynamic (maintaining, creative 
and disruptive), within each domain, classified as generating either a significant ( ), limited ( ) or 
insignificant ( ), influence. This assessment is presented in Table 2. A limited influence indicates that 
there is some institutional work of this type, but it is not producing dynamics that are having a 
substantial effect on the rules-in-use. An insignificant rating suggests that while this type of institutional 
work may exist, it is currently generating dynamics with a negligible effect on the institutional setting. 
The institutional dynamics at different levels of the institutional setting (operational or collective action) 
are aggregated in this summary table. 

Table 2: Summary of institutional dynamics within institutional domains 

Institutional domains Maintaining 
dynamics 

Creative 
dynamics 

Disruptive 
dynamics 

Governance Setting    
Policy Direction    
Inter & Intra-organisational 
relations    

Strategic Support    
Discourse    
Information and feedbacks    
Space for innovation and learning    
Professional Capacity    

 

The institutional dynamics within these domains are described in detail in the sections that follow. 
Within the description for each domain, a table presents the assessment of the extent the three types of 
institutional dynamics are influencing the rules-in-use, at both the operational and collective action 
levels of the institutional setting. The commentary also draws connections to other domains which the 
dynamics may also have an influence on. Quotes from workshop and interview participants are used to 
illustrate the influences of the institutional dynamics described on water management practice. 
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Governance setting 

 Maintaining Creative Disruptive 

Collective Action    
Operational    

Table 3: Governance setting institutional assessment 

Maintaining dynamics 

Collective action level: The roles of water resources 
management, services delivery and regulation are separated in 
Perth’s urban water governance arrangements. The 
responsibilities and powers vested in these roles are very clearly 
defined. There is little over-lap in the formal remits of 
departments and agencies, and also in the informal 
organisational and operational cultures of these actors (see the 
discussion on Inter & intra-organisational relations, page 266). 
This corporatised governance setting is geared toward 
optimisation and efficiency, by prescribing service delivery 
goals in operating licences and regulating actions to achieve 
them. This maintains discrete delivery of water supply, 
sewerage and drainage services by penalising deviations from 
this operational framework (see the discussion on Space for 
innovation and learning, page 272).  Thus the historic 
assumptions and values for water embedded in legislation are enforced. 
Given the Metropolitan Water Supply, Sewerage and Drainage Act, 
1909 is the current legislation setting core principles for urban water 
management, these assumptions and vales are likely to be unsuited to 
contemporary society.  

Operational level: With a single service provider for Perth, 
there is a large amount of vested interest for this actor to 
maintain these arrangements. They are empowered to conduct 
institutional maintenance activities through their operational 
actions, including through the allocation/control of resources 
and assets, ensuring compliance through monitoring and 
enforcement, deterring or deferring the need for change, and 
embedding formal institutions and their normative underpinnings in 
operational procedures, professional identify and practices. 

Creative dynamics 

Collective action level: The predominant cognitive frame of 
the water management problem as a water supply problem has 
generated a focus on finding new water sources and managing 
demand. This framing of the water scarcity problem has not 
prompted a reassessment of the value of water, the services it 
delivers, and how it can be managed to achieve these services, 
in light of the changing operating context. This type of reflexive 
activity prompts the creative institutional work to develop new 
rules-in-use to account for these changes within the institutional 
setting (see discussion on Discourse, page 269). Creative 
institutional work that change regulative institutions by 
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establishing new formal rules and rewards and sanction to enforce them, 
can only be 

achieved by certain actors with politically and/or economically strong positions. The Department of 
Water has the legislative power to determine water resources management objectives and develop 
legislative frameworks and regulations to deliver these. However, as a relatively new Department, it has 
not established political support for these creative activities in a political climate highly sensitive to 
water issues. 

Operational level: New water management solutions and approaches are measured compared with 
traditional methods on their ability to optimise the delivery of clearly defined and separated water 

services. With this limited view of efficiency, the additional 
benefits offered by multi-functional solutions are generally not 
taken into account in cost-benefit analyses. Service delivery also 
separated within the Water Corporation, adding transaction costs to 
exploring and developing new practices or technologies to meet 
multiple objectives, and making it difficult to justify these activities 
within divisional budgets. There is therefore a significant 
disincentive to step beyond the bounds of current practice and 
explore new management approaches, and in the process, create 
new operational rules-in-use. 

Disruptive dynamics 

Collective action level: A cognitive shift has begun to prompt the recognition of new values and uses 
for water across the urban water sector. A consortium of actors 
from the local government level are highlighting the value of water 
quality as a goal of drainage management, and challenging the 
governance arrangements for this aspect of water management. 
This draws the service delivery assumptions embedded in current 
water management legislation into question. 

Operational level: Some demonstration projects in Perth are 
decreasing the perceived risks of new practices and beginning to 
highlight that new values and benefits of water management are 
not addressed in current practices. However, unless the 
implications of these projects on current governance arrangements 
are explicitly considered, captured and promoted, these projects do 
not generate a disruptive dynamic beyond the project. Thus in 
Perth, demonstration projects are showing the successful 
application of new technology but have not generated a sector-
wide dialogue on the deficiencies of current legislation, regulations 
and organisational arrangements to facilitate the uptakes of these 
innovations. 
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Policy Direction 

 Maintaining Creative Disruptive 

Collective Action    
Operational    

Table 4: Policy direction institutional assessment 

Maintaining dynamics 

Collective action: There is no clearly articulated vision for 
Perth’s water resources management aspirations. While there is 
clear planning and direction provided for water supply needs, 
the contemporary value of water to the Perth community, and 
the multiple outcomes its management should therefore aim to 
achieve, are not communicated. Without a clear vision, the 
urban water sector is left with little guidance on what 
overarching goals their management objectives should 
contribute to, and how their activities should align with those of 
other actors. In the absence of a vision and such strategic 
direction, legislation is being interpreted narrowly to meet 
disparate aims and objectives of individual organisations, and 
there is no driver for actors to collectively consider issues and 
challenges outside these current boundaries. 

Operational level: Without a clear vision for water management and strategies/guidance on how this 
may be achieved, competing agendas arise and activities of actors are becoming misaligned toward 
different outcomes. The default strategy for practitioners working at the operational level is to fall back 
on traditional processes and practices as a way to try and safely navigate this confusion. 

Creative dynamics 

Collective action level: The problem frame, normative 
understandings and over-arching objectives for water 
management are not shared and integrated across the sector. It 
is difficult to develop a forward-looking policy agenda when 
these foundational assumptions and understandings may be in 
conflict between actors. This also creates confusion and is 
contributing to the politicisation of water. However, some 
common ground has been found in the shared problem of 
finding water sources to support new land development. This 
has prompted a policy focus on integrating land-use and water planning and management, and resulted 
in some clear guiding policy. The implementation of this policy is subject to the land-use planning 
system, which has delivery problems of its own. Nevertheless, it represents the development of new 
operational rules-in-use by collective action level actors, albeit focused only consumptive supply needs. 

Operational level: With policy changes in the land-use planning legislative framework, new 
normative and cognitive understandings about the connections between water management and land 
planning and development have been created. While this creative institutional work focuses on the 
consumptive needs and run-off treatment requirements for water, it has the potential to prompt a broader 
consideration of the role of water in contemporary Perth society. 
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Inter & Intra-
organisational 
relations 

 Maintaining Creative Disruptive 

Collective Action    

Operational    

Table 5: Inter & Intra-organisational relations institutional assessment 

Maintaining dynamics 

Collective action level: With segregation of water management 
responsibilities embedded in legislation, and working cultures of 
key organisations internally focused, there is limited intersection of 
responsibilities and collaborative activities. Interactions between 

actors occur only where formally required, and there are historic tensions that also prevent more 
proactive collaboration. As a result, the overall management system is not systemically considering 
issues that emerge beyond assigned roles and responsibilities, and there is no informal mechanism to 
deal with these issues collectively. 

Operational level: Without clear strategic guidance across the 
sector and strained inter-organisational relationships, operational 
actors rely on current rules, roles and procedures to provide them 
with certainty to conduct their work, and to avoid exposing 
themselves to risk. This need for certainty serves to maintain 
current institutions. 

Creative dynamics 

Collective action level: Creative activities are suffering from 
historic inter and intra-organisational relationships; when there is a 
lack of trust between organisations or internal divisions, it is 
difficult to admit uncertainty and collaborate. In addition, with 
roles formally separated, it is difficult to find areas where 
collaboration would result in mutually beneficial outcomes to 
motivate actors to conduct such work. 

Operational level: Operational actors are connecting and 
collaborating informally through networks of like-minded 
individuals or over shared problems. This activity is on a case-by-
case basis and has created trust and collaborative ‘rules-in-use’ 
between these individuals. However, such activities are not always 
supported by the broader organisation’s formal operating 
procedures and cultures. These activities need to be recognised and 
supported, so the rules-in-use are legitimised more broadly, and 
used as a basis of better inter-organisational relations, which will 
facilitate creative institutional dynamics. 

Disruptive dynamics 

Collective action level: There has been some formative 
disruptive activity occurring at the collective action level. While 
assumptions behind drainage management roles and 
responsibilities have been questioned in a number of review in the 
past, these activities did not prompt reform. A recent review driven 
by the Western Australian Local Government Association has the 
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potential to generate momentum for reforms in this aspect of urban water management, because of the 
broad-based support from its members – (i.e. an actor network built for mutual benefits and based on 
support and trust), 

Operational level: Practitioners are experiencing a growing 
dissonance between legitimate practices endorsed in regulations 
and operational procedures, and the practices their expertise and 
experience suggest will produce the best outcomes. The change 
in operating conditions is challenging their individual moral 
foundations, beliefs and assumptions, which underpin the 
current institutional setting. Actors are reinterpreting these rules 
as individuals, and reforming assumptions, but this disruptive 
activity has not developed into a broader debate across the 
sector, and so have not generated disruptive institutional 
dynamics on roles and responsibilities in the urban water sector. 

 

Strategic Support 
 Maintaining Creative Disruptive 

Collective Action    
Operational    

Table 6: Strategic support institutional assessment 

Maintaining dynamics 

Collective action level: Water has become a highly political 
topic in Western Australia, due to the drought and it’s coverage 
in media, but also as water management was used as a platform 
in a failed election campaign. Past Corruption and Crime 
Commission cases involving senior bureaucrats have also left 
residual fears in senior decision-makers of pushing the 
boundaries of their positions. Water is therefore not viewed as a 
politically safe topic to be questioned or challenged, as 
maintaining good public and political support is the priority. As 
the legitimacy of current institutions provides certainty and 
safety for decision-makers, they are enforced and generally not questioned or their boundaries stretched 
by these decision-makers. 

Operational level: The lack of visible leadership for water 
issues is sending a message to the operational level that current 
practices are considered adequate. It is therefore difficult for 
managers and staff to justify exploration of new ideas and 
approaches. It may also be discouraging actors from raising 
questions about the suitability of current rules-in-use, prompted 
by their practical experiences. 

Creative dynamics 

Collective action level: Strategic support has enabled the 
creation of new policy to link water management and land-use 
planning and development. However there seems to be a lack of 
strategic support for fundamental review and adjustment of the 
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water management institutional framework. A process of legislative reform has been underway for a 
number of years, but at time of writing is yet to be passed by Parliament. 

Operational level: Some managers are supportive of 
explorations of new ideas and practices. Others are not willing to 
risk investment in such learning and experimentation at the cost of 
the delivery of ‘core business.’ Some practitioners are also 
pursuing creative activities without endorsement, personally taking 
on the risk of challenging managerial authority and normative 
ideas and values for water management. However, without 
strategic support for these activities from higher decision-making 
levels in organisations and across the water sector, the potential 
creative dynamics of these activities will not be captured, 
connected, and momentum built for the new rules-in-use they 

create to be legitimised. 

Disruptive dynamics 

Collective action level: Current economic, environmental and 
social conditions are challenging Perth’s water values and 
management paradigms. Leadership is needed to recognise, 
consider and make sense of this feedback through reflexive 
processes. However political and bureaucratic instability is 
forming a leadership void and leaves the sector to deal with these 
disruptions uncohesively. This erodes the institutional setting of 
the sector, as new ideas, assumptions and thinking are not 
developed and shared collectively. As such, disruptive dynamics 
are not utilised as opportunities to produce more appropriate rules-

in-use, and instead are decreasing the cohesiveness of the sector overall. 

Operational level: In the absence of leadership and direction, 
the implications of system feedbacks are not being considered 
through collective learning processes. As such, the sector is 
becoming destabilised, as old rules and norms on how to operate 
are increasingly irrelevant, but no guidance is provided on what 
new operational practices are appropriate. It also opens 
opportunities for actors to conduct disruptive activities to further 
individual agendas. 
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Discourse 
 Maintaining Creative Disruptive 

Collective Action    
Operational    

Table 7: Discourse institutional assessment 

Maintaining dynamics 

Collective action level: Public dialogue about the 
implication of the drying climate have been predominantly 
around the need to change consumptive water use behaviours, 
and the appropriate mix of new water sources. This discourse 
has not progressed to a deeper debate about the full range of 
services water needs to provide, given its increased scarcity, 
how the resource should be valued and allocated to meet these 
societal needs, and therefore whether current governance 
arrangements are best placed to deliver these management 
objectives. At the political level, water management issues are 
framed as a potential perceived failure of government. As such, 
public discussions about the impacts of the drought have been 
discouraged, to maintain the perception that successful water management has been achieved. Without 
public acknowledgement of the challenges, the performance criteria, or societal expectations (hydro-
social contract) for water management have not been renegotiated in light of the changes to the 
operating context. Therefore, the general public are still judging government’s performance on criteria 
that may not be realistic in the new circumstances, or represent performance goals that match 
community needs and expectations. As such, the traditional understandings and expectations remain and 
enforce the institutional structures that deliver them. 

Operational level: Discourse at a professional level is recognising some of the implications drought 
has had for water management institutions. However, due to the dynamics discussed under Governance 
setting and Inter & Intra-organisational relations, there are few institutional mechanisms to facilitate 
broader dialogue and collective action to address these emerging issues. Also because this challenges the 
institutional setting and the norms embedded in political and public discourse, these concerns are not 
voiced publically, and the current institutions persist. 

Creative dynamics 

Collective action level: With limited discourse to look 
reflexively at traditional management objectives and 
approaches and how they match with current societal needs and 
expectations, the cognitive and normative understandings and 
assumptions underlying the institutions that deliver current 
practice have not been questioned. As such, there is no driver to 
create new understandings of the value of water, the roles it fills 
in the urban environment, and how best to manage it and the 
subsequent governance arrangements need to achieve these 
outcomes. 

Operational level: Professional discussions are helping to change normative associations and define 
possible new solutions and approaches. There are the beginnings of institutional building activities. 
Recognising the connections between land-use planning and water management and subsequent 
development policy guidelines were the most significant example of this. This initiative was driven by 
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the State Government’s focus on the economic development of Western Australia, which provided 
legitimacy for pursuing this policy innovation. However in general, the discussions and debates about 
the appropriateness of current practices and institutional arrangements are largely informal between 
individuals. Thus they are not captured and taken to a broader audience to inform wider debate and 
develop new institutions. 

Disruptive dynamics 

Collective action level: With a lack of public debate on 
appropriate water services and management objective under water 
scarcity, and the inability for internal actors to question current 
expectations (due to dynamics described under Governance setting, 
Information and Strategic support), there is little support or drivers 
to disrupt the certainty provided by existing institutions.  

Operational level: There is some discourse surrounding the 
moral foundations, suitability of sanctions and assumptions and 
beliefs on which water management is based between practitioners. 
However without broader recognition of the dissonance between 
these current institutional underpinnings and the new operating 
conditions, the personal costs (reputational, job security) of 
challenging these foundations remain too high for individuals to 
promote these types of fundamental debates. 

 

Information 
 Maintaining Creative Disruptive 

Collective Action    
Operational    

Table 8: Information institutional assessment 

Maintaining dynamics 

Collective action level: The access to, interpretation of, and use 
of information were highlighted as significant issues. This was 
particularly in terms of the reliability and relevance of the data 
available, qualities that are essential to give decision-makers the 
confidence to make, justify and defend their choices. In addition to 
problems with the information itself, it was highlighted that the 
advice provided to decision-makers is regularly contradictory 
between departments and agencies, and even from within 
organisations. Without confidence in the information or 
consistency in the interpretations forming the advice they receive, 
decision-makers are drawing on sources of information outside 
water management expertise and utilising traditional logics for 

decision-making in order to make defensible decisions. 

Operational level: Many participants noted that access to 
relevant information is predominantly gained through membership 
in informal networks. Issues with availability of relevant 
information were also highlighted as a concern. Information flow 
is therefore an issue, as it provides an important feedback 
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mechanism for the water management system. With gaps in 
information relevancy and accessibility, the urban water sector 
in Perth is unable to assess the overall performance of the 
system within the changed operating context. In this way, there 
is limited feedback to drive adjustment or change, and current 
practices continue to be viewed as optimal or appropriate. 

Creative dynamics 

Collective action level: It was noted that there is a lack of 
reporting and communication mechanisms across governance. 
This has implications not only for the flow and sharing of 
information, but also the joint consideration or processing of 
this information, and thereby the generation of shared 
interpretations of this feedback. Such a process feeds the 
initiation of creative activities, by recognising gaps and 
discrepancies in implementation vs. performance, and changes 
to operating conditions. Thus, without these feedback 
mechanisms across the sector, there is no strong driver for 
collaboratively examining the appropriateness of management 
outcomes and the institutional frameworks that deliver them. 

Operational level: Relevant and reliable information is 
needed to inform the design of new technologies and practices. 
With these gaps in information in Perth, it is difficult to 
compile the business case needed to justify experimentation and 
to develop innovations into mainstream practice. 

In terms of the generation of new information and knowledge to 
fill these gaps, some participants suggested that a greater 
reliance on modelling without explicit recognition or 
considerations of the limitations of modelled data is affecting 
the perceived quality of information. There are also 
disagreements between organisation on appropriate 
assumptions and limitations to these models. The perception of the relevance of information was also 
seen as a limiting factor, as information is often dismissed if it has been generated in different 
contexts/conditions, rather than this knowledge being applied or adapted where applicable and 
appropriate. 

Disruptive dynamics 

Collective action level: Similar to the discussion of creative institutional activity, with information 
flows impacting on system feedback mechanisms, there are limited prompts for disruptive activities. 
These activities use feedback to challenge the assumptions underlying institutional structures, so without 
adequate information to provide this feedback, it is difficult to recognise where these foundations might 
be inappropriate, and mount a case to review them. 

Operational level: Information deficiencies also hamper the 
ability to demonstrate the added benefits or efficiencies of new 
approaches, as opposed to traditional practices, for which 
information on performance is well known and trusted. While 
some decision-making tools and new technology trials are 
being developed, comprehensive information on the added 
benefits needed to ‘disrupt’ the cognitive and normative 
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understandings of what is the ‘best practice’ is not yet available. Without such reliable information, 
activities that question or challenge current institutions are unsubstantiated. 

 

Space for innovation 
and learning 

 Maintaining Creative Disruptive 

Collective Action    

Operational    

Table 9: Space for innovation and learning institutional assessment 

Maintaining dynamics 

There is innovation and learning occurring at both collective action and operational levels that maintains 
current practices. This activity is in the form of finding new, more efficient ways to deliver the same 
services/objectives/outcomes, so these innovative practices only have a low significance when it comes 
to this maintaining influence. 

Creative dynamics 

Collective action level: Conditions created by the institutional dynamics described under the 
Governance setting, Policy direction and Strategic support themes have created significant costs for 
perceived ‘failure.’ These include professional reputation and job security as well as financial costs. 

Experimentation, which can manage risks in order to develop 
improved practices, is more likely to be viewed as an unnecessary 
risk, because the deficiencies in old practices have not been 
considered or acknowledged, and/or the additional or different 
benefits provided by innovations are not valued. Thus the dynamic 
created by a number of the institutional rules-in-use generates a 
working culture unsupportive of experimentation and learning. 

Operational level: The scarcity of water has helped to drive 
innovation out of necessity. However this innovation tends to be 
conducted ‘under the radar,’ and on a case-by-case basis. There 
are limited rules-in-use that encourage learning and experience to 
be shared to improve current accepted practice, or to be developed 
further and scaled up into mainstream approaches. Thus while the 
industry capacity building program, New Water Ways, has 
provided a mechanism to share and discuss alternatives and build 
skills and knowledge to implement them through workshops, 
speaker series, and a web porthole for information, this relies on 
practitioners having the time and support to conduct these learning 
activities. As described in a number of other themes, actors are not 
always enabled or supported in these types of creative activities. 

In addition, the rapid population growth experienced in WA due to 
the mining boom has added significant time pressures to the 
provision of services. This leaves little opportunity to consider 

trial and develop new practices. Instead, innovative activities focus on 
making practices more efficient. 
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Professional 
capacity 

 Maintaining Creative Disruptive 

Collective Action    

Operational    

Table 10: Professional capacity institutional assessment 

Maintaining dynamics 

Collective action level: The ability to navigate the political 
realm is a specialist skill, and difficult to achieve when it is a 
highly contested topic. It relies on access to networks and 
intimate knowledge of the industry, which can only be built up 
over time. Instability at the higher levels of bureaucracy is 
impacting on the ability of actors to build these connections and 
expertise. Also, the large salaries offered in the mining industry 
are attracting people with these skills and experience.  

Operational level: Similarly to the collective action level, 
participants noted a loss of expertise to the mining industry and 
through retirement. This leaves the workforce with less 
experience to draw from, and coupled with the lack of strategic 
support, policy direction and space for learning and innovation, 
disempowers actors to try different approaches. Instead they 
rely on traditional, accepted methods. 

Creative dynamics 

Collective action level: The turn-over of key decision-
makers and their support staff, and the inter and intra-
organisational issues that are creating an uncohesive water 
sector, have reduced the understanding of water issues, 
monitoring of emergent issues and any policy/governance gaps 
that need to be addressed. Increased effort and capacity from 
within the water sector is required to engage with key-decision 
makers to highlight these issues and solutions in ways that are 
relevant to them. 

Operational level: The capacity to question current 
operational boundaries relies on reflexivity, creativity, 
knowledge and experience. Actors also need to be willing and 
empowered to collaborate through these processes of 
exploration in order to validate and support new ideas and 
develop strategies to promote them. Because institutional rules-in-use (including those discussed under 
the Space for learning and innovation, Strategic support and Inter & Intra-organisational relations 
themes) are not supportive of these activities (as they assign costs them), these skills and capabilities are 
not valued, actors are discouraged from using them, and the building of this capability in the workforce 
is limited. 

Disruptive dynamics 

Collective action level: There is a lack of willingness to upset the status quo by challenging the 
norms embedded in current legislative frameworks. The need to conduct and guide disruptive activities 
in order to improve the outcomes being achieved is therefore not a recognised role for leaders and 
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decision-makers. Some imbalance in the cost/benefits associated 
with these positions as described in Governance setting and 
Strategic support is devaluing this aspect of leadership. 

Operational level: Due to the lack of rules-in-use that connect 
actors and structure interaction and collaboration (see discussion in 
Information and Inter & Intra-organisation relations themes), the 
operational actors are struggling to find ways of working together 
to highlight the dissonance between accepted practices, 
management objectives and changed operating conditions, to 
elevate it to a collective action level and resolve the dissonance by 
disconnecting the assumptions and sanctions which encourage 
current practice from the legislative frameworks which legitimise 
them. 
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4. Discussion 
The following section discusses some of the practical implications of the institutional dynamics found in 
the results, in relation to their effect on the way the urban water sector operates. Some preliminary 
suggestions are provided on how to address or utilise these institutional dynamics to tackle these 
implications. 

Perth’s urban water institutional setting is characterised by a predominance of ‘maintaining’ dynamics, 
as illustrated in Table 11. This table presents an aggregated over-view of the institutional dynamics 
found in Perth, at the two different levels of the institutional setting. 

Table 11: Matrix of Perth’s Institutional Dynamics  

 Maintaining Creative Disruptive 

Collective Action    
Operational    

 
The dominance of maintenance dynamics is not only because of the significant presence of these types 
of activities at both the operational and collective-action levels, but also because of deficiencies in 
creating and disrupting dynamics. This has resulted in a resilience to buffer the city against persistent 
dry conditions. However, creative and disruptive dynamics are needed to prompt and drive change 
initiatives, and balance maintaining dynamics. Without these influences, Perth’s institutional setting 
does not generate a capacity to initiate change processes, if broader environmental or operating context 
conditions change, making the city’s urban water system vulnerable. 

The availability of new water sources, their cost implications, population growth, and subsequent land 
development needs are some of the external pressures highlighting some of the key assumptions 
underlying the urban water institutional setting in Perth. The issues and questions raised can be 
outwardly evident, but can also take the form of dissonance between current accepted practice, 
professional opinions, and beliefs of what ‘best’ practice is. This dissonance was apparent when 
participants expressed their confusion over the way they interpreted their professional roles, as opposed 
to management expectations or what their role had traditionally been. Many expressed disagreement 
with the outcomes their efforts were contributing to, versus what they believed were better outcomes for 
‘public good’. Thus, the maintaining dynamics of Perth’s institutional setting do not appear to be 
conducive to the shift in practice needed to adjust to these external pressures and reconcile this 
professional dissonance. This is described further in the commentary of each institutional work type 
below. 

Maintaining dynamics 

This predominance of maintaining institutional dynamics is primarily a result of problems with feedback 
to the system.  Many participants mentioned the lack of reliable, relevant information. As a result, 
feedback loops, which inform the water system on how it is performing with regard to its operating 
context and the suitability of its ultimate objectives, have been inadvertently suppressed. 

Maintenance tendencies also stem more from lack of direction and leadership than from the belief that 
current governance arrangements for water management are appropriate. There is acknowledgement 
within the sector that current arrangements are not responsive to the new environmental conditions and 
that the practices entrenched in these governance arrangements are increasingly inappropriate. However 
because of the political sensitivities around water, it has been difficult to acknowledge these deficiencies, 
challenge their inappropriateness, and build the support and momentum for reform. Without the 
cohesion provided by a shared vision and leadership support, the sector suffers from confusion over the 
appropriateness of practices, and from competing agendas that emerge in the absence of a shared 
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direction. The coping strategy is to fall back on formal organisational positions, rules and processes, as, 
being embedded in current formal rules, these practices are not subject to any penalties or risks. 

Another significant form of feedback in Perth’s urban water sector is the public perception of water 
management. The community’s tacit expectations for water management, or the hydro-social contract, 
set the criteria by which Government’s water management performance is judged. The social norms, 
beliefs and understandings that underlie community expectations for water management may no longer 
be realistic under current operating conditions. However, as water management issues are framed as 
potential ‘failures of government’, water managers strive to meet these expectations against their 
professional judgement. This sets water managers, and by-proxy Governments, up for failure, as the 
community’s increasingly unrealistic expectations are not renegotiated in light of feedback from the 
operating conditions, delaying potential impacts and implications to future generations. When prompted, 
participants could not identify the role or avenue for community to provide input into water management. 
This suggests a need for greater community engagement, to clarify or develop new community 
expectations and renegotiate the hydro-social contract, and to provide greater public acceptance of water 
management policy and practices. 

Creating dynamics 

The hierarchical, centralised, corporatised arrangements for water management have produced little 
space for the creative institutional activities needed to continuously improve water management 
techniques, technologies and outcomes. Water management has been separated functionally and 
philosophically into distinct services, to be delivered in optimised and highly efficient ways. This 
prescriptive structure makes it very difficult to alter if these ‘services’ are no longer appropriate, as 
organisations delivering services are bound by penalties for operating outside the prescriptions of their 
licences. Thus they have little room to be creative in the way services are delivered, or to question the 
suitability of these services. This situation can only be adjusted through lengthy processes of legislative 
and regulative review, and while the Department of Water has been created to take overall responsibility 
for water resources management, they have not developed the public, professional and political kudos to 
allow them to enact their powers for fundamental reforms. 

Alternatively, creative activities can focus on changing the normative and cognitive assumptions behind 
current legislation and regulation, as a starting point for reform. In Perth, due to the long history of the 
water management profession’s role in the State’s development, there is a very strong sense of 
professional identity and pride connected to current management philosophies. Therefore, maintaining 
these connections by enforcing current institutions validates an individual’s sense of professional 
identity. To question or challenge the assumptions underlying their work threatens this sense of 
professionalism. Some actors therefore use formal powers to generate maintaining institutional 
dynamics and undermine or discredit creative and disruptive work, to protect their professional identity. 

Disrupting dynamics 

Questioning and challenging current practice is limited, due to the lack of public acknowledgement that 
the drought is pressurising current water use practices, and the political and professional sensitivities 
around water management. This creates powerful disincentives to disruptive institutional activity. While 
some practitioners acknowledged that they sometimes operate against managers or organisational 
directions, because they believe it is the more appropriate course of action, they are exposing themselves 
to personal risk in doing so. As such, the results of this activity, which challenge the suitability of 
current practice, are not highlighted. So while there are localised practice innovations, they are 
implemented ad hoc and are not connected enough to align and reinforce messages about the 
unsuitability of current practice. Without connecting disruptive work to develop consistent messages 
about the dissonance between formally and informally accepted practices, and raise these cognitive and 
normative challenges to a collective-action level, broader support and momentum for institutional 
change is not being built. This type of disruptive activity requires the strategic manoeuvring of leaders 
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or champions, but as has been discussed, in Perth water is too politically sensitive to be seen to be 
championing these kinds of activities. 

Implications and Opportunities 
As has been identified in the analysis presented, the institutional dynamics in the Perth urban water 
sector are combining to encourage maintaining institutional work, and in some areas inhibit creating and 
disruptive institutional work. This setting is therefore functioning to obstruct the production of 
alternative options,iv and is consequently on a locked-in pathway of system development.  The most 
significant institutional dynamics generating this lock-in are: 

• Information flows that do not produce adequate feedback to the system to prompt and 
justify creative and disruptive activities. 

• Disincentives in governance setting for leadership, learning and experimentation. 
• Disconnection of actors across the sector, in inter & intra-organisational relations, and 

between operational and collective-action level actors 
• A lack of shared cognitive and normative understanding of water management problems, 

objectives and solutions, which is then communicated in future visions, policy directions 
and management objectives. 

If Perth is to break free from this locked-in pathway, to adapt to changing operating conditions over time, 
it will need to loosen the influence of maintaining dynamics and enhance creative and disruptive 
activities. This analysis has revealed that there are a number of domains where there are opportunities to 
develop and strengthen existing activities to generate these dynamics within the sector. These are 
discussed below. 

Potential Capacities for creative and disruptive dynamics 

Governance experimentation 

Existing demonstration/innovative projects offer a way to examine not only new technologies, but also 
the new management practices and governance arrangements needed to support their implementation. 
Asking questions about the implications of these latter aspects at the outset of the project, and preferably 
building them in to the monitoring and evaluation of a project, will ensure these learning’s are captured. 
Disseminating these findings generate creative and disruptive institutional dynamics, as they will 
provide the information needed to justifiably question and challenge current practice. 

Also, demonstration projects outside of the Perth metropolitan area, and hence with different inter-
organisational relations between stakeholders, may also provide more neutral territory to explore these 
questions, and a safer space for experimentation. 

Developing Policy Direction 

A clear water policy agenda needs to be developed, shared and supported across the sector and the Perth 
community. This would provide clear outcomes and targets for water management, and certainty to 
water managers. The successful adoption of Better Urban Water Management and the significant 
engagement and capacity building supporting its implementation, offer a successful model for 
development of clearer water policy. A review of the process of developing the planning policy could 
offer good procedures and principles for future policy development processes. 

Also, finding crossovers with other policy portfolios such as infrastructure development, energy, and 
natural resource management (e.g. drainage and river health) offer areas where collaborative policy 
work could help to highlight water issues and policy needs, outside the politicised water portfolio. 

Building Inter and Intra-organisational relations 

                                                        
iv These options are not only new technologies, but also new concepts, management strategies, values, assumptions, 
understandings e.tc. 
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The previous two activities should also be used to foster better inter & intra-organisational working 
relationships across the sector, and between the operational and collective-action levels. Innovative 
problem solving between individuals at the operational level should be recognised and supported. These 
collaborative relationships, which also build professional trust, need to be elevated to organisational and 
sector-wide scales, so that current and future water management issues can be addressed at a collective 
action level. Recognising the innovative work of individuals and networks, and building on the goodwill 
and trust of past collaborative initiatives (such as the work done around water and planning policy) 
through follow-on projects, would help to highlight the benefits of these collaborations, and remove 
some of the disincentives for innovating and championing new ideas. 

Generating Strategic Support 

There is a need to build strategic support at a line management and key decision-maker level across the 
sector for new and innovative initiatives. Showcasing successes and highlighting the learnings gained 
from supposed ‘failures’ in past work will help to sell the benefits of the different ways of working that 
are described in the previous sections up the chains of command. Also, recognising these benefits and 
achievements will also encourage innovators and frontrunners within the sector to highlight issues and 
new solutions. 

Facilitating Discourse 

The connections between planning, and more recently, drainage governance issues are vocalising the 
dissonance between traditional and current informal practices, and starting conversations around the 
need for more integrated water management approaches. These discussions need to be given a forum to 
develop a more formal debate around water management issues, future directions and subsequent 
management objectives, to feed into a more integrated and shared water policy agenda. Such a process 
should also aim to eventually open these discussions to public participation, to address the issues raised 
around the hydro-social contract. 

Creating Space for innovation and learning 

The resource scarcity of water is driving innovation in Perth. Similar to the discussion on governance 
experimentation, these activities need to be collected and the right questions asked to feed new 
information and learnings into both professional practice and the collective action level to change formal 
institutions. 

Through this analysis and the opportunities described above, there are indications that Perth is in a 
learning phase of its development, as it comes to terms with a new operating context of drying climate. 
Therefore strategies and initiatives should be underscored by participatory principles including 
engendering mutual respect and knowledge exchange, clear boundaries and ground rules for 
participation, and clear expectations of outcomes. This will help to ensure that the professional and 
social learning needed for Perth to understand and accommodate its new operational environment can be 
created. 

Missing Capacities in Perth’s institutional dynamics 

System Feedback Mechanisms. 

Establishing formal monitoring and reporting obligations would be an important step to support inter & 
intra-organisational relations, transparently circulating information and generating new knowledge. 
These feedback mechanisms would need to measure progress and performance indicators, not simply 
focus on water services delivery compliance. The monitoring and reporting would also need to be 
transparently and sensitively conducted. Informal mechanisms should also be encouraged to boost 
sharing and professional discussion of information across the sector, so common interpretations and 
understandings of feedback produce new cognitive and normative informal institutions. These activities 
would create a capacity for the sector to respond to feedback in a more timely, coordinated and effective 
way. 
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Appropriate incentives and disincentives for actors 

Understanding what motivates actors and why certain courses of action are routinely chosen will reveal 
some of the perverse incentives that are resulting in the maintaining dynamics observed in this research. 
This could help identify where incentives for leadership and innovative practice can be created to 
encourage actors to be creative and disruptive, and create a culture of continuous improvement across 
the sector. 

Inter-organisational connections at different levels. 

Lack of inter-organisational relations slows the building of adaptive capacity, as trust and collaborative 
relationships are needed to cope with and accommodate uncertainty and change. Investing in better 
information management and access, stakeholder engagement skills training, and smaller-scale 
demonstration projects with governance experimentation, offer opportunities to build such relationships 
in small but systemic ways. 

It is also important to foster connections between operational and collective-action levels of institutional 
activity. Creating forums for two-way information exchange between actors operating at these levels 
will build professional knowledge, skills and capacity, and generate greater strategic support. It will also 
build confidence in information and expertise between different types of knowledge holders (technical, 
strategic, scientific, decision-making) and generate better consensus on what best practice water 
management and governance should be for Perth. This will help to generate creative/disruptive 
dynamics at the collective action level. 

Professional discourse to develop shared cognitive and normative understandings 

Shared beliefs and aspirations construct identities, normative associations, and cooperative networks 
among diverse actors. These understandings and collaborative relationships provide the basis for 
creating and legitimising new institutions. Facilitated opportunities to reflect on professional practice 
and personal beliefs, moral associations and aspirations, are needed to generate these deeper learning 
processes, agree on objectives and targets, and align the sector toward common goals. Eventually, such a 
dialogue should be expanded to a more public discourse on a vision for Perth in the future. In this way, 
the hydro-social contract can be renegotiated and create more realistic performance criteria for 
Government to be judged by. However, basic shared understandings and framings of current urban 
water challenges need to be developed within the sector, to create a clear, consolidated and robust 
message behind this kind of public engagement process. 
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5. Next steps 
This report has looked exclusively at the institutional dynamics present in the Perth case. It has 
highlighted the types of dynamics that were uncovered in significant domains of the institutional setting, 
and their effect on how the urban water sector is operating. The analysis identifies some opportunities 
where existing institutional attributes can be developed and strengthened to balance the effect of Perth’s 
predominant maintaining institutional dynamics. However, the results presented here are, as yet, unable 
to offer concrete suggestions on what the key institutional attributes and supporting dynamics are for 
generating adaptive capacity, and what rules-in-use might create such dynamics in the Perth context. 
This knowledge will be generated during the last phase of this research, when the comparative analysis 
of all three cases (Perth, Adelaide and Brisbane) will show patterns of these dynamics, what rules-in-use 
and contextual factors underscore them, and what overall effect these attributes have on the practice of 
water management. 
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Appendix A: Research Design 
This section presents a summary of the approach used to answer the question guiding this research: 
‘How can urban water governance regimes more effectively support institutional adaptive capacity to 
enable and expedite a shift toward sustainable urban water management?’ 

Overall Design 
In order to explore institutional dynamics and how they might create adaptive capacity, an in situ 
method was essential, as the research subject (institutions) exist in day-to-day work practices and 
interactions of people. A multiple case design was chosen so that institutional dynamics could be 
explored within the context of real-world cases, and compared between cases for generalisability of the 
results. The urban water sectors of a number of Australian state capital cities were chosen as potential 
cases, as they had all been subject to significant change to their operating conditions as a result of the 
‘Millennium’ droughtv. The combination of traditional and innovative solutions that were employed to 
cope with the reduced water availability suggested there would be significant and observable dynamics 
at play within the institutional setting, allowing the implementation of both accepted and alternative 
options. Current centralised urban water systems are based on fundamentally different cognitive and 
normative associations (informal institutions) to alternative solutions, such as waste and stormwater 
recycling, demand management, and managed aquifer recharge. Thus the implementation of these 
alternatives and their different institutional underpinnings sit uncomfortably against the cognitive, 
normative and regulative institutions of traditional urban water management. As such, these cities 
provided a unique opportunity to explore institutional dynamics, as their institutional settings undergo 
processes of questioning, challenge and change to accommodate these new solutions.  

Case Selection 
According to multiple case study research method5, 6, cases should be selected with some differing 
attributes in order to provide a rich basis for comparison, and to ensure any patterns observed can be 
separated, to some extent, from the contextual setting and provide generalisable findings. This research 
sought cases undergoing potentially different forms of institutional change, by differentiating the levels 
of institutional activityvi predominant in each case and included: 1.) ‘Bottom-up’ processes where 
institutional activities were predominant at the operational level of day-to-day water management 
decisions, 2.) ‘Top-down’ processes where institutional activities revolved around more formally 
imposed ‘constitutional’ reforms, and 3.) A hybrid process where a mix of both top-down and bottom-up 
activities were equivalently influential. These forms of institutional change guided case selection and 
provided analytical depth to the multiple case study design. 

After initial scoping interviews with key practitioners in Perth, Adelaide, Brisbane, Melbourne, Sydney, 
and National water organisations, three cities were chosen. These cities offered the different forms of 
institutional change identified above, so that cross-case comparisons could reveal similarities, 
differences and patterns with significance. Importantly, the practitioners in the cities chosen were also 
engaged in the research, providing access to the source of the data; practitioner’s experiential knowledge. 
Perth was chosen as a case of potential ‘bottom-up’ change, as niche activities in local governments, 
land developers and development authorities were cultivating alternative water management solutions in 
response to water scarcity. Adelaide was selected as a case of hybrid change, as new solutions had been 

                                                        
v The Millennium drought, as it has popularly come to be known, was a period of below average rainfall which 
began in mid 1970 in the west of the continent, and the late 1990’s in the east. The eastern states experienced a 
return to ‘average’ conditions in 2009/2010, but the west has remained dry.  
vi See ‘Institutional Analysis and Development Framework on page 291 for an explanation of these levels. 



%&&'()*+!),"!

 "8"!

developed and the legitimisation of these alternative practices in formal institutional reforms was 
underway. Brisbane was selected as a case to explore ‘top-down’ change, as formal institutional reforms 
had recently significantly restructured the urban water sector, and presented the opportunity to explore 
how these new formal arrangements were being translated into practice. 

Methods 
Figure 1 provides a schematic of the research processes. A short description of the purpose and process 
for each research phase illustrated is provided in the sections that follow. Throughout the research a 
number of validation techniques or ‘built-in reality-checks’ were employed to ensure the results are 
credible and dependable. External validation techniques involve seeking critique and elaboration from 
others, while internal validation occurs when similar results are produced through the analysis of 
different sets or sources of data. These are also shown in Figure 1. 

Figure 1. Research Process 

 

Phase One - Contextualising 

This phase of the research sought to identify and contextualise the institutional changes occurring within 
each case. The question guiding this first phase was, ‘What has been the management response to the 
drought, what other drivers are influencing urban water management practices, and what are the future 
challenges? 
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Information was collected through interviews with practitioners (n = 10), who had been working within 
Perth’s urban water sector during the course of the drought. They were selected as being experts on 
water management in Perth, due to their long experience and/or varied roles within the sector. As a 
result, many interviewees were currently in management and executive roles. They included 
practitioners from State Government (water and public health) and local Government (water and 
planning), the Water Corporation, government authorities (natural resources management), research 
organisations, private consultants, developers and peak industry bodies. 

Guiding questions were used in a semi-structured interview technique to identify (i) the management 
responses to the drying conditions, (ii) practitioner’s thoughts on what some of the major changes had 
been, (iii) what had influenced that change and how it had come about, (iv) how the sector was 
performing under water scarcity, and (v) what the future challenges to the sector might be. These 
interviews were transcribed ad verbatim, and coded using a modified version of axial coding to make 
thematic connections in the data. A narrative about Perth’s water management experiences was 
constructed and included the presentation of contrasting or conflicting storylines. These storylines were 
then compared to written records, policy documents, newsletters, research reports, journal papers, and 
media articles to look for corroborating and conflicting accounts, which were incorporated into the 
narratives. These narratives were written up into a case context reportvii, which was sent to key 
informants in Perth (n = 6, identified through the interview process) to provide external validation of the 
information. 

Phase Two - Characterising 

Phase two of the research sought to identify and characterise the institutional dynamics underscoring 
water management practices. This was achieved by ascertaining the ‘rules-in-use’viii that describe the 
institutions structuring the urban water sector, and determining how these rules interacted to effect 
institutional change. 

The data that informed this phase was gathered through a two-step process of workshops and interviews. 
Firstly, a workshop was designed to elicit the tacit knowledge of practitioners about their everyday 
practices, and what recurrent influences aid or hamper them. Participants (n=22) were asked, ‘What 
influences your work?’ and through self-reflection and group discussion, the rules-in-use that shape how 
the urban water section in Perth functions were identified and mapped to explore their connections and 
effects. These workshops were themed as ‘supply and sewerage’ and ‘drainage and waterways’ 
workshops, to group people working in similar areas within the sector, so participants could share and 
reflect on similar working conditions. Invitations were distributed broadly through a range of 
organisations involved in the water sector, so as to access a breadth of different experiences. Any 
participant who expressed an interest in sharing their experiences was able to attend. Secondly, the 
insights and key findings of these workshops were crosschecked in a separate round of semi-structured 
interviews with key informants (n = 9). These individuals were identified through the first phase of the 
research as having extensive knowledge of the Perth case, and had expressed a willingness to be further 
involved in the research. The purpose of these interviews was to test, expand and validate some of the 
initial insights into the institutional dynamics identified in the workshops, as an external validation 
technique (member checking). None of these interviewees had attended the focus groups, and therefore 
provided a fresh perspective on this data. Participants in this phase included practitioners from the Water 
Corporation, State government (water, public health and land use planning), the environmental 
protection authority, natural resource management agency, local government, private land developer, 
water technology company, consultants and local researchers. 

                                                        
vii A summary of the Perth Case Context Report is provided in Appendix C on page 294. 
viii See ‘Institutional Analysis and Development Framework’ section on page 291 for a further explanation of these 
rules. 
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The rules-in-use identified in the workshops were combined using a conceptual mapping technique and 
a generic model of collective actionix to organise the data into a generalised map of the institutional 
dynamics influencing urban water management practice in Perth. The raw data from the workshops 
(participant reflections on post-it notes and observations recorded by the researcher during workshops or 
post-workshop in response to listening to recorded discussions) and the interviews (researcher’s notes 
and post-interview reflections) were then coded using Institutional Work Theoryx as a coding framework. 
This revealed the effect of the institutional dynamics in terms of whether they maintained, created or 
disrupted the current institutional setting. The results of this analysis revealed a number of domains 
within the institutional setting as having significant institutional dynamics (see Table 1 and 2 on pages 
261 and 262). Comparing the analyses of workshop and interview data, which presented similar 
domains, provided an internal validation of the findings. Some of these domains also matched some of 
the contextual drivers identified through phase one of the research, signifying further internal validation 
of the results. 

Phase Three - Comparing 

The final phase of the research is yet to be conducted, but will bring the results of the case analyses of 
Perth, Brisbane and Adelaide together to compare and contrast results, looking for similarities and 
differences in their rules-in-use and institutional dynamics. It is anticipated that this analysis will reveal 
patterns of rules-in-use and institutional dynamics that produce particular aptitudes or attributes in the 
institutional setting, which suggest a capacity to adapt. 

  

                                                        
ix Refer to the ‘Action Situation’ section of Appendix B (page 291) for more information on this model. 
x see Appendix B ‘Institutional Work’ on page 292 for further explanation of this theory and its relevance. 
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Appendix B: Analytical Lenses 
This section presents a brief summary of the theories used in the research to collect, organise and 
interpret the data on institutional dynamics. Some of these theoretical concepts are important for 
understanding the research results. 

Institutional Analysis and Development Framework 
The Institutional Analysis and Development (IAD) Framework 3, draws on game theory to understand 
the linkages between behaviour and action. It explains the social behaviours of actors embedded in 
diverse and complex environmental, macro-economic and socio-political settings. The IAD Framework 
achieves this by identifying the institutional structures within which actors operate, how these structures 
interact, and how actors may reinterpret these structures. In this way, the IAD Framework provides a 
dynamic explanation of how an institutional setting functions. This allows the research to go beneath the 
formally recognised regulations, legislation, and policy mechanisms, to identify the cognitive & 
behavioural norms that shape how these formal institutions are interpreted, and manifest into observed 
practice. Thus, for this research, the IAD Framework provides a dynamic way of conceptualising the 
urban water institutional setting. It provides a structure to organise data collection, to analyse the 
institutional rules identified, and to understand how they interact to produce fundamental change. 

Action Situation 

The IAD Framework’s conceptual model of an ‘action situation’ depicts the setting where collective 
action takes place to solve a shared problem or achieve a common objective. In this research it describes 
the institutional setting of the urban water sector, the backdrop for the management of water in the urban 
landscape. By defining the components of this setting and the relationships between them, this 
conceptual model explains, in generic terms, the dynamics that are occurring to produce observed or 
potential outcomes (see Figure 2). 

Figure 2. Action Situation of the IAD Framework. Adapted from Ostrom, 2005.  
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This model is dynamic because, it describes not only the process by which outcomes are produced, but 
also the characteristics, influences and interactions that can effect this process. These characteristics and 
relationships are described by ‘rules-in-use;’ the formal and informal institutions that structure the action 
situation. The interplay between these rules-in-use, and the interpretation and enacting of them by actors, 
determines how the action situation functions, going some way to explaining the institutional origins of 
the practices observed in reality. It is these rules-in-use that this research sought to identify, in order to 
understand, beyond formal legislation, policy, regulation, business plans and work programs, how the 
urban water sector is functioning, and the particular dynamics behind this. 

Levels of Institutional Analysis 

The IAD Framework offers another dimension with which to understand the dynamics of the 
institutional setting, by recognizing multiple levels of analysis. Sets of rules-in-use are nested within a 
hierarchy, where rules higher up the hierarchy determine how lower level rule sets can be changed, and 
who can be involved in this process (see Figure 3). These rule change processes provide the ability or 
capacity of the institutional setting to adapt. 

Figure 3. Levels of Analysis of IAD Framework. Adapted from Ostrom, 2005. 

 

 

 

 

 

 

 

 

 

Thus the IAD Framework provides a simple but robust way to describe the urban water institutional 
settings through the conceptual model, and the analytical power in the rules-in-use and their nested 
hierarchy, to describe the functional dynamics that lead to institutional change.  

Institutional Work 
Institutional work4, 7 is a developing branch of institutional theory focusing on the ways actors express 
their ‘agency,’ and the affects of this activity on the way an institutional setting functions. It is based on 
the premise that there are three types of institutional activity or ‘work’ that actors conduct; activities that 
serve to maintain current institutions, activities that disrupt the rules and order, and those activities that 
create new rules and structures. 

Maintaining institutional work has received little study, as most institutional research has tended to 
focus on mechanisms to change institutions. However, activities that maintain institutions are critically 
important to the process of change, not only because they present barriers to changing inappropriate 
institutions, but because they can also incorporate changes into pre-existing routines and patterns, and 
engage and socialise new actors into the institutional setting. Some of these types of maintenance 
activities include: 

• Policing: ensuring compliance through enforcement, monitoring and auditing, 
• Deterring: Using coercion to discourage change, 
• Valourising/Demonising: Providing positive and negative examples to exemplify the 

normative foundations of an institution, 

COLLECTIVE CHOICE ACTION SITUATIONS 
(The processes by which operational rules can be changed and by whom) 

OPERATIONAL ACTION SITUATIONS 
(Actions that affect the provision, production, distribution, and consumption of water) 

Operational Rules-in-Use 

Collective Choice Rules-in-Use 
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• Mythologising: Preserving normative foundations by creating and sustaining traditions 
around an institution’s history,  and 

• Routinising: embedding the cognitive and normative foundations of an institution into day-
to-day practice.  

Creative institutional work is about establishing new rules and new rewards and sanctions to enforce 
these rules. While the ultimate outcome of creative work is of a regulatory nature, there are significant 
normative and cognitive shifts which need to occur in the lead up to the establishment of new 
institutions. These activities generally develop in small, peripheral groups (networks), as they depend on 
cooperation to associate new practices with existing institutions. Some types of creative institutional 
work include: 

• Advocacy: mobilising support for new ideas and rules, 
• Constructing identities: defining new relationships of actors and their operating context, 
• Changing normative associations: rethinking the connections between practices and the 

moral and cultural foundations of those practices, 
• Mimicry: associating new practices with current practices to ease adoption, 
• Theorizing: naming new concepts and practices, and developing new abstractions of cause 

and effect to build these new ideas into the ‘cognitive map’ of the field, 
• Educating: teaching actors the new skills and knowledge needed to support a new institution. 

Further empirical testing and development of institutional work theory is needed to build more 
comprehensive understanding of the activities within these different types of institutional work, and the 
combinations of activities that can create change (or inertia) in institutional settings. However, in this 
research, institutional work theory offers a way to characterise institutional dynamics and understand 
their effect on the overall functioning of the institutional setting. 

Disruptive institutional work involves undermining the social controls that lead members to associate 
and comply with institutions. It may involve directly attacking compliance mechanisms of the 
institutional setting, or it may involve manipulating the boundaries of institutions by redefining, re-
categorising, reconfiguring, abstracting and problematizing the cognitive or normative understandings of 
these boundaries. This work can be purposive, carried out by disenfranchised actors whose interests are 
not served by existing rules, but it can also be unintentional. Such processes of ‘deinstitutionalisation’ 
are not well understood, but are important for institutional change, because, in disrupting current 
institutions, these types of activities challenge their relevance, and open them up to review and 
reconfiguration. Disruptive institutional activities can include:  

• Disconnecting the rewards and sanctions of current practice, 
• Disassociating the moral foundations of current practice, and 
• Undermining core assumptions and beliefs of current practice, by reducing the perceived 

risk of innovations and highlighting the new assumptions and beliefs behind them. 
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Appendix C: Case Context 
This section presents the contemporary context of water management in Perth, compiled during an 
earlier phase of the research. This information provided a contextual understanding of the case in order 
to explain the results presented in this report. While there is no reliable overall account of Perth’s water 
management experience over the last three decades of drying conditions, this section presents what was 
revealed in the narratives of interviewees. More detail on this contextual information is compiled in a 
separate document, the Perth Case Context Report, available from the author on request.  

The results of a contextual analysis of Perth are summarised below in three sections; (1) the formal 
institutional arrangements for water management in Perth, (2) the management practices employed in 
response to the extended drought conditions, and (3) landscape factors or other broad drivers and 
influences which participants identified as having an effect on the urban water sector and/or water 
management practices.  

Formal Institutional Arrangements 

Like most Australian cities, Perth’s urban water governance arrangements can be characterised as 
hierarchical and corporatized. The key actors in urban water management and their roles and 
responsibilities are described briefly below: 

• The Premier, Water and Planning Minister, Local Councillors, have certain powers of 
delegation and approval/decision, to manage water or other activities relating to its management, on 
behalf of the people of Western Australia. Most of the Departments and Agencies listed below are 
answerable to the Ministers for Water, Environment and/or Planning. As final decision-makers 
influenced by their constituents, they have significant power and influence in water management 
activities, both directly and indirectly.  

• The Water Corporation, a government owned corporation, responsible for supply, sewerage and 
some drainage services across most of the state.  

• Economic Regulation Authority, licences and monitors compliance of the Water Corporation, and 
may conduct inquiries referred to it by the State Government. 

• The Department of Water, created in 2006, is responsible for the overall management of water 
resources in the state, and its key responsibilities include water monitoring, allocation and licensing, 
policy for regulation and future planning, identification and assessment of new sources, and 
providing information and assistance to water users and government. 

• The Environmental Protection Authority also plays a role in water regulation through its State 
Protection Policies, and responsibility to conduct Environmental Impact Assessments on major new 
source developments. It also has a role to provide strategic advice to Government. 

• Local Governments are responsible for local drainage provision (in conjunction with Water 
Corporation, who manage the city’s main drains) through local drainage infrastructure, and land use 
planning, approvals and management. 

• The Department of Planning sets the land use planning policy framework through which this 
aspect of urban water management is governed, and most of the Departments and Agencies 
mentioned above have a referral role in the assessment and approval of new developments. 

• Land developers, both private and government owned, have an integral role in designing and 
implementing water management infrastructure often in close collaboration with the Water 
Corporation, Local Government and Department of Water. 

• The Swan River Trust is a government agency and caretaker of the Swan-Canning River system 
and foreshore (known as the Riverpark). It has a policy role in developing a river protection strategy 
and associated management plan, a facilitation role to work closely with local governments and 
other relevant agencies to coordinate activities under these, and a role as a statutory referral agency 
for development applications.  

Management Practices 

While successfully surviving three decades of significant water scarcity, Perth’s response to secure 
water supplies has been largely focused on source development. Increased extraction of groundwater 
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and ‘climate independent’ desalination have provided new sources of water, while demand management 
and large-scale water recycling projects have also increased available supplies. While the rhetoric of 
Integrated Urban Water Management (IUWM) is used in Perth, implementation of this management 
paradigm has gone so far as integrating supply sources into the ‘Integrated Water Supply Scheme,’ and 
beginning to integrate water management planning into land development. Integration of water services 
to achieve economic, environmental and social outcomes, distributing fit-for-purpose water at multiple 
scales to meet these needs, and other dimensions of IUWM are not enabled by Perth’s centralised urban 
water system. For example, while small-scale approaches have been developed to provide alternative 
water sources and/or means of supplementing central supply through on-site harvesting, treatment and 
recycling, these novel approaches are not mainstream water management approaches. 

Landscape Factors 

A variety of other broad scale contextual factors were identified by interview participants as having an 
influence on water management and the urban water sector in Perth, and these are identified summarised 
below. 

Environment: the geomorphologic features of its environment, its soils and groundwater systems, 
largely define the management of Perth’s water supply. However the changing climate is beginning to 
have a profound impact on Perth’s urban water management practices and leading to significant shifts in 
approach. 

Environmental Connection: There were mixed views on the extent of the Perth community’s 
connection and engagement with water management issues. While engagement in water saving 
behaviours to secure human supplies was evident, there was a strong view that without recognition of a 
crisis it was difficult to get the community engaged in more complex issues. For example while research 
has shown that the Perth community assign intrinsic values to the Swan River8, the understanding of the 
connection between river health and water supplies/availability may not be enough to generate sufficient 
socio-political drive for more sustainable water management approaches. 

Realisation of Resource Scarcity: The Perth community’s acknowledgement and acceptance of their 
water supply situation appears to have been delayed by protective strategies of government, and a lack 
of information on the issue in public discourse. An expectation that high quality water is readily 
available at low cost for universal use exists. 

Hydro-Social Contract: This term encompasses the expectations of citizens surrounding the provision 
and use of water (as touched on above). Practitioners feel constrained by the performance criteria they 
are judged by under this ‘contract,’ which are based on social norms and community expectations that 
may no longer be realistic given the changed environmental conditions water managers are operating 
under. However, rather than working toward shifting these expectations, water managers employ 
strategies to try and meet these demands and avoid controversy. This sets water managers, and by-proxy 
governments, up for future failure, as the community’s unrealistic criteria for judging performance 
remain unchanged. 

Economic Development: Development pressures resulting from Western Australia’s favourable 
economic climate, and the resulting development focus of Government priorities, are significant 
underlying influences on current water management practices. Participants talked of the prevalence of 
economic concerns in their day-to-day work, and suggested that this was leading to solutions that were 
potentially locking-in future users to inappropriate infrastructure, due to their current lower financial 
costs. 

Water Policy Development: While there is Government policy around some aspects of water 
management, there is no umbrella policy agenda to provide the guidance and direction needed to 
streamline water management activities toward the achievement of clear overarching objectives. 
Without common strategic objectives and frameworks, water managers are unable to manage the 
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resource in conjunction with other managers. Without this alignment of activities inefficiencies are 
occurring, and the ability to plan strategically to look beyond current needs and address future 
challenges is also compromised. 

Leadership: A lack of leadership is widely recognised in Perth, not only a result of difficulties in 
garnering political support for water issues, but also due to an absence in external championing of these 
issues, and a disconnection of efforts to strategically lever windows of opportunity when they arise. 

Professional Capacity: Changing workforce demographics, professional ‘cognitive-lock in,’ distrust in 
new technologies and the science and information behind their development, and organisational cultures 
were some critical factors influencing the urban water workforce.  

Niche Activities: Development of niches are known in the literature as one of the main pathways by 
which practice changes are fostered and eventually taken up as mainstream practice, altering formal 
institutions in the process. There are some niche activities in Perth, and some innovative projects outside 
the Perth metropolitan area, but they are disconnected and not yet forming the ‘critical mass’ needed to 
not only demonstrate but also promote more suitable water management practices. 

 




