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Key	
  moAvaAon	
  for	
  WISDM	
  
•  Interdisciplinary	
  group	
  had	
  experience	
  in	
  model	
  development	
  and	
  integraAon	
  in	
  

previous	
  projects	
  (BioEarth).	
  

•  WISDM	
  does	
  have	
  a	
  significant	
  model	
  development	
  and	
  integraAon	
  component.	
  

•  However,	
  WISDM	
  focuses	
  more	
  on	
  social	
  science	
  integraAon.	
  	
  	
  
–  Management	
  
–  PoliAcal	
  acAon	
  
–  Economics	
  
–  Law	
  

•  Goal:	
  
–  More	
  empirical	
  analysis	
  to	
  beLer	
  understand	
  boLom-­‐up	
  and	
  top-­‐down	
  decision	
  making.	
  

•  Result:	
  	
  
–  Improve	
  the	
  predicAve	
  ability	
  of	
  large	
  integrated	
  modeling	
  efforts.	
  	
  
–  IdenAfy	
  key	
  decision	
  making	
  characterisAcs	
  that	
  can	
  simplify	
  modeling.	
  	
  



Two	
  difficult	
  aspects	
  to	
  modeling	
  
human	
  decision	
  making	
  

1.  People	
  are	
  forward	
  looking	
  (even	
  though	
  that	
  o^en	
  doesn’t	
  seem	
  
to	
  be	
  the	
  case).	
  
–  Dynamic	
  models	
  with	
  expectaAons	
  are	
  complicated.	
  
–  ExpectaAons	
  incorporate	
  public	
  informaAon	
  but	
  are	
  ulAmately	
  

subjecAve,	
  which	
  can	
  make	
  them	
  even	
  more	
  complicated.	
  
–  Do	
  we	
  get	
  it	
  right	
  in	
  the	
  aggregate?	
  

2.  People	
  have	
  different	
  preferences	
  that	
  shape	
  prioriAes.	
  
–  Must	
  account	
  for	
  codetermined	
  poliAcal	
  and	
  economic	
  systems	
  that	
  

feedback	
  with	
  the	
  expression	
  of	
  individual	
  preferences.	
  
–  Used	
  to	
  be	
  a	
  discipline	
  called	
  “PoliAcal	
  Economy”.	
  	
  	
  



Endogenous	
  InsAtuAonal	
  Change	
  
•  Want	
  to	
  avoid	
  modeling	
  changes	
  in	
  water	
  management	
  insAtuAons	
  

in	
  ad	
  hoc	
  way.	
  

•  For	
  example:	
  
–  “What	
  if	
  water	
  markets	
  develop?”	
  
–  “What	
  if	
  there	
  is	
  a	
  water	
  rights	
  adjudicaAon?”	
  
–  “What	
  if	
  there	
  is	
  water	
  quality	
  trading?”	
  

•  These	
  “What	
  ifs”	
  could	
  be	
  modeled.	
  	
  

•  However,	
  without	
  a	
  greater	
  ability	
  to	
  predicAvely	
  model	
  them	
  
happening	
  in	
  a	
  probabilisAc	
  way	
  problems	
  arise.	
  

•  Barb	
  Cosens’	
  experAse	
  in	
  water	
  law	
  is	
  a	
  big	
  part	
  of	
  this	
  effort.	
  	
  	
  



Endogenous	
  InsAtuAonal	
  Change	
  
•  QuanAfy	
  the	
  distribuAon	
  of	
  costs	
  and	
  benefits	
  across	
  stakeholders	
  

and	
  model	
  incenAves	
  present	
  to	
  seek	
  to	
  influence	
  change.	
  	
  

•  A	
  preliminary	
  quesAon	
  to	
  modeling	
  a	
  water	
  rights	
  adjudicaAon...	
  
–  Ask,	
  “Why	
  was	
  there	
  a	
  basin	
  wide	
  adjudicaAon	
  in	
  the	
  Yakima	
  Basin	
  

iniAated	
  in	
  the	
  late	
  1970’s?”	
  
–  Can	
  answering	
  this	
  quesAon	
  help	
  us	
  predict	
  when	
  an	
  adjudicaAon	
  may	
  

happen	
  elsewhere?	
  

•  AdjudicaAons	
  clarify	
  property	
  rights	
  over	
  water	
  which	
  are	
  a	
  
prerequisite	
  for	
  water	
  market	
  development.	
  	
  

•  Now	
  we	
  can	
  more	
  realisAcally	
  model	
  the	
  development	
  of	
  water	
  
markets.	
  	
  



Another	
  example...	
  
•  The	
  Kiitas	
  moratorium	
  on	
  exempt	
  wells	
  was	
  another	
  instance	
  of	
  

addressing	
  an	
  issue	
  of	
  incompletely	
  defined	
  water	
  rights.	
  

•  Increased	
  groundwater	
  pumping	
  with	
  water	
  rights	
  imposed	
  costs	
  
on	
  senior	
  water	
  rights	
  holders	
  who	
  sought	
  to	
  change	
  water	
  policy	
  
and	
  management.	
  	
  

•  How	
  bad	
  did	
  it	
  get	
  before	
  they	
  acted?	
  

•  The	
  answer	
  to	
  this	
  helps	
  us	
  understand	
  when	
  incomplete	
  property	
  
rights	
  problems	
  are	
  addressed.	
  	
  	
  

•  Also,	
  use	
  water	
  market	
  development	
  in	
  Colorado,	
  California,	
  and	
  
Arizona	
  to	
  understand	
  Washington’s	
  future.	
  	
  



A	
  final	
  example...	
  

•  Water	
  rights	
  are	
  based	
  on	
  diversions	
  rather	
  than	
  
consumpAve	
  use.	
  

•  Why?	
  	
  Likely	
  due	
  to	
  transacAons	
  costs	
  of	
  monitoring.	
  

•  Will	
  this	
  change	
  as	
  informaAon	
  technologies	
  develop?	
  

•  How	
  is	
  this	
  affected	
  by	
  water	
  market	
  develop	
  where	
  
transfers	
  are	
  over	
  consumpAve	
  use?	
  



Individual	
  decision	
  making	
  

•  Allyson	
  Beall-­‐King	
  uses	
  the	
  approach	
  of	
  
ParAcipatory	
  Modeling	
  to	
  achieve	
  two	
  goals:	
  
1.  provide	
  a	
  system	
  for	
  stakeholders	
  to	
  beLer	
  

understand	
  the	
  funcAoning	
  of	
  the	
  hydrological	
  
system.	
  

2.  reveal	
  important	
  aspects	
  of	
  human	
  comprehension,	
  
decision	
  making,	
  and	
  preferences.	
  	
  

•  The	
  Holy	
  Grail:	
  can	
  we	
  idenAfy	
  decision	
  making	
  
characterisAcs	
  that	
  allow	
  for	
  simplifying	
  models	
  
AND	
  improved	
  predicAve	
  ability?	
  





ParAcipatory	
  modeling	
  reveals	
  

•  What	
  informaAon	
  people	
  focus	
  on.	
  

•  Whether	
  stances	
  on	
  preferred	
  policy	
  
responses	
  changes	
  as	
  understanding	
  of	
  the	
  
hydrological	
  system	
  improves.	
  

•  Preferences	
  over	
  costs	
  and	
  benefits	
  of	
  altering	
  
systems.	
  	
  	
  



Empirical	
  analysis	
  	
  

•  Focus	
  on	
  idenAfying	
  what	
  are	
  called	
  “quasi-­‐	
  or	
  natural	
  
experiments”	
  in	
  the	
  econometrics	
  literature	
  to	
  reveal	
  
decision	
  making.	
  

•  Very	
  complex	
  dynamic	
  stochasAc	
  economic	
  models	
  exist.	
  

•  However,	
  we	
  know	
  farmers	
  are	
  	
  
–  heterogeneous	
  in	
  a	
  number	
  of	
  ways	
  
–  use	
  rules	
  of	
  thumb	
  
–  form	
  expectaAons	
  of	
  future	
  condiAons	
  in	
  different	
  ways.	
  

•  Of	
  course	
  they	
  do	
  once	
  one	
  considers	
  the	
  opportunity	
  cost	
  
of	
  Ame.	
  	
  	
  



Example	
  

•  Analyze	
  irrigaAon	
  technology	
  choices	
  on	
  
borders	
  of	
  irrigaAon	
  districts	
  that	
  differ	
  in	
  the	
  
probability	
  of	
  drought	
  but	
  are	
  very	
  similar	
  in	
  
all	
  other	
  ways.	
  	
  

•  Finding:	
  irrigators	
  curtailed	
  50%	
  1	
  in	
  5	
  years	
  
are	
  5%	
  more	
  likely	
  to	
  invest	
  in	
  an	
  efficient	
  
irrigaAon	
  system.	
  	
  



Conclusion	
  

•  A	
  criAcal	
  component	
  of	
  understanding	
  
feedbacks	
  is	
  insAtuAonal	
  change.	
  

•  Want	
  this	
  effort	
  to	
  shape	
  scenario	
  
development.	
  	
  	
  


