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Themes	  
§ 	  Economic	  models	  
§ 	  PuCng	  weather	  &	  climate	  into	  economic	  models	  
§ 	  Key	  challenges	  in	  using	  economic	  models	  for	  climate	  
assessment	  
§ 	  The	  global	  and	  regional	  integrated	  assessment	  
framework:	  mulHple	  scales	  &	  disciplines	  
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Economic	  models	  
§ 	  Macroeconomic	  
o 	  naHonal	  employment,	  aggregate	  price	  levels,	  interest	  rates,	  monetary	  &	  
fiscal	  policy	  	  

§ 	  Trade	  policy	  
o 	  market	  equilibrium	  (“real”)	  prices,	  producHon,	  consumpHon	  &	  trade	  
o 	  parHal	  or	  general	  equilibrium,	  sub-‐naHonal	  to	  mulH-‐naHonal	  spaHal	  
scales	  for	  supply,	  demand	  

§ 	  Microeconomic	  
o 	  “price-‐taking”	  models	  of	  farm	  household	  decision	  making,	  regional	  land	  
use	  and	  other	  resource	  allocaHon	  	  

o 	  technology	  adopHon,	  farm	  producHon,	  income,	  consumpHon,	  other	  
“social”	  indicators	  of	  well-‐being	  (gender,	  nutriHon,	  health)	  

o 	  individual	  “representaHve”	  household,	  household	  populaHon	  
o 	  community	  (village),	  sub-‐naHonal	  region,	  naHonal	  	  
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PuCng	  weather	  &	  climate	  into	  economic	  models:	  	  
producHon	  funcHons	  and	  supply	  	  

§ 	  Economic	  producHon	  funcHon	  
o 	  capital,	  labor,	  energy,	  materials,	  technology	  =>	  output	  
o 	  agriculture:	  	  
◦ “land”,	  labor,	  seeds,	  nutrients,	  chemicals	  
◦  	  soils	  &	  water	  
◦ weather	  –	  random	  “error”	  versus	  explicit	  input	  

§ 	  Trade	  policy	  models:	  	  
o 	  producHon	  funcHon	  =>	  commodity	  supply	  curve	  

§ 	  Household	  models:	  	  
o 	  producHon	  funcHon	  =>	  producHon	  system	  supply	  curve	  
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The	  IFPRI	  “IMPACT”	  Model:	  parHal	  equilibrium	  trade	  policy	  



6 

Household	  Farming	  System	  Models:	  opHmizaHon	  or	  simulaHon	  
of	  farm-‐level	  decision	  making	  

Family'labor'
alloca,on!

Livestock'Output'
(Milk,!Manure!
quan..es)!

Off8farm'work,'
income!

Subsistence'food,'
farm'income!

Output Variables 
Crop!output,!livestock!output,!land!use,!
input!use,!farm!income,!soil!fer.lity,!
erosion,!chemical!leaching!&!runoff!

Output Variables 
Crop!output,!livestock!output,!land!use,!
input!use,!farm!income,!soil!fer.lity,!
erosion,!chemical!leaching!&!runoff!

Output Variables 
Crop!output,!livestock!output,!land!use,!
input!use,!farm!income,!soil!fer.lity,!
erosion,!chemical!leaching!&!runoff!

Output Variables 
Crop!output,!livestock!output,!land!use,!
input!use,!farm!income,!soil!fer.lity,!
erosion,!chemical!leaching!&!runoff!

Output Variables 
Crop!output,!livestock!output,!land!use,!
input!use,!farm!income,!soil!fer.lity,!
erosion,!chemical!leaching!&!runoff!

Output Variables 
Crop!output,!livestock!output,!land!use,!
input!use,!farm!income,!soil!fer.lity,!
erosion,!chemical!leaching!&!runoff!

Output Variables 
Crop!output,!livestock!output,!land!use,!
input!use,!farm!income,!soil!fer.lity,!
erosion,!chemical!leaching!&!runoff!

Outcomes'
Crop!and!livestock!products,!

income,!environmental!impacts!

Crop'System'
Choice'

Mono?crops!and!
inter?crops!

Crop'Management'
Decisions'

Crop!varie.es,!fer.lizer,!
pes.cides,!animal!and!
mech!power,!irriga.on!!
Family!and!hired!labor!by!
age,!gender!

Crop'Output'&'
Failure'
Crop!

Residues!

Livestock'
Management'
Grazing,!feed,!

breeding,!health!

Farm'Household'Characteriza,on'
Loca.on,!farm!and!fields!size,!herd!size,!family!

composi.on!by!age!and!gender,!crop!and!
livestock!system!components!&!ac.vi.es!

Outcomes'
Economic!and!social!well?

being,!gender,!health,!quality!
of!life!

Crop,'livestock,'
environmental'
produc,on'and'

decision'
processes!

Household'
produc,on'and'

decision'
processes!

Food'
prepara,on,'
consump,on,'
nutri,on!

Health'care!

Child'rearing,'
care'and'
educa,on!

Social,'cultural'
and'leisure'
ac,vi,es!

Bio-‐physical,  socio-‐economic,  cultural,  poli4cal    and  ins4tu4onal  environment
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Key	  challenges	  

§ 	  PuCng	  weather	  &	  climate	  into	  economic	  models	  
o 	  climate	  =	  weather	  distribuHon	  
o 	  farm	  and	  aggregate	  supply	  =	  funcHons	  of	  weather/climate	  
o 	  “hybrid”	  structural	  models:	  link	  bio-‐physical	  &	  economic	  
producHon	  models	  

§ 	  Linking	  global	  trade	  models	  to	  household	  farming	  
system	  models:	  bridging	  scales	  &	  complexiHes	  
o 	  trade	  models:	  various	  spaHal/temporal	  scales,	  commodity	  
market	  supply	  &	  demand	  

o 	  household	  farming	  system	  models:	  complex	  systems	  with	  
detailed	  inputs,	  costs	  of	  producHon,	  outputs,	  behavior	  
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Key	  challenges	  (cont.)	  

§ 	  How	  to	  “predict”	  or	  “project”	  out	  of	  sample?	  	  
o 	  where	  do	  we	  get	  the	  “drivers”	  or	  exogenous	  variables?	  	  
	  	   	  =>	  pathways	  and	  scenarios	  
o 	  are	  model	  parameters	  stable	  over	  Hme	  &	  space?	  	  

§ 	  How	  to	  evaluate	  model	  uncertainty?	  	  
o 	  AgMIP	  study:	  global	  economic	  models	  show	  substanHal	  
differences	  in	  baseline	  projecHons,	  climate	  impacts	  

o 	  household	  farming	  system	  models	  have	  not	  been	  
systemaHcally	  compared!	  
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Integrated	  Assessment:	  one	  scale,	  mulHple	  disciplines	  

General	  Circulation	  Models

Bio-‐physical	  Models

Economic	  Models

Temp
Precip…

Yield
Water…

Production
Consumption
Food	  Security…

Representative	  Concentration	  Pathways	  

Bio-‐Physical	  and	  Socio-‐
Economic	  Pathways	  and	  

Scenarios	  
System	  Adaptations
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Integrated	  Assessment:	  mulHple	  scales	  and	  disciplines	  

RCP

GCM

Global	  gridded	  
ΔT,	  Δ P

Global	  
IAM

ΔGDP,	  ΔPop
Macro,	  Trade	  &	  
Climate	  Policy

Global	  
Socio-‐economic	  

Pathway

Global	  RAP

ΔAg	  productivity,	  
ΔCost,	  Ag	  Policy

Global	  	  
PSM	  &	  AEM

Regional	  RAP

Prices,	  Income,	  Land	  
Use,	  Biodiversity

Ag	  Prices,	  Yields,	  
Land	  &	  Water	  
Use,	  GHGs

Farm	  size,	  input	  cost,	  
soil	  &	  water,	  climate	  

variability

Regional	  
PSM	  &	  AEM

Farm	  production	  &	  
income,	  poverty,	  GHGs	  

food	  security

Bio-‐physical	  
processes	  (water)	  

RCM/	  Climate	  
downscaling

ΔWater

Bio-‐physical	  processes	  
(soil,	  pests)	  

Δ Soil,	  Pests

Regional/down
-‐scaled	  ΔT,	  Δ P


