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Preview	
  and	
  Mo8va8on	
  

•  Economic	
  development	
  creates	
  jobs	
  

–  Jobs	
  create	
  popula8on	
  growth	
  

– Popula8on	
  growth	
  leads	
  to	
  more	
  water	
  demand	
  

•  Water	
  resources	
  are	
  scarce	
  

•  So,	
  what	
  does	
  economic	
  development	
  look	
  
like	
  that	
  is	
  water	
  resources	
  informed?	
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Dynamic	
  Op8miza8on	
  Condi8ons	
  

On	
  the	
  margin:	
  
•  the	
  value	
  of	
  labor	
  product	
  equals	
  the	
  cost	
  to	
  
change	
  the	
  popula8on	
  size	
  –	
  opportunity	
  cost	
  

•  the	
  value	
  of	
  water	
  product	
  equals	
  the	
  cost	
  to	
  
change	
  the	
  water	
  supply	
  –	
  opportunity	
  cost	
  

e!!t fL = !"gL

e!!t fW = !µhW



Shadow	
  Values	
  

•  The	
  shadow	
  value	
  measures	
  the	
  change	
  in	
  the	
  
objec8ve	
  given	
  a	
  change	
  in	
  the	
  constraint.	
  

•  The	
  shadow	
  value	
  of	
  popula8on	
  can	
  be	
  either	
  
posi8ve	
  or	
  nega8ve	
  –	
  “it	
  depends.”	
  

•  The	
  shadow	
  value	
  of	
  the	
  water	
  supply	
  is	
  
posi8ve.	
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Op8mal	
  Input	
  Mix	
  Over	
  Time	
  

•  The	
  8me	
  paths	
  show	
  the	
  op8mal	
  changes	
  in	
  
the	
  inputs,	
  and	
  what	
  affects	
  the	
  change.	
  

•  The	
  change	
  in	
  labor	
  depends	
  on	
  water	
  
demand	
  and	
  popula8on.	
  

•  The	
  change	
  in	
  water	
  depends	
  on	
  labor	
  but	
  
also	
  on	
  water	
  supply.	
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Summary	
  and	
  Extensions	
  

•  Modeled	
  interac8on	
  in	
  output,	
  popula8on	
  and	
  
water	
  resources	
  

•  Op8mal	
  economic	
  development	
  is	
  possible,	
  
but	
  it	
  depends	
  on	
  the	
  op8mal	
  choice	
  of	
  inputs	
  

•  Specify	
  func8onal	
  forms,	
  parameterize	
  then	
  
build	
  simula8on	
  model	
  for	
  numerical	
  analysis	
  


