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(imate change impact and trade

» Thereisanextensive literature that applies a wide variety of methods to
project climate change damages in agriculture:
» Supply-side simulation models or reduced-form econometrics,
» National partial and general equilibrium models (GGEs)
» Global GGEs and integrated assessment models (IAMs)

» Global analyses find that trade should play an important role in
adaptation of agricultural markets to dimate change



Adaptation channels

RCP 8.5 no-(0, YEXO- exogenous yield
YILD- endogenous yield
60 kN AREA- crop area
PROD- total US production
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Mean -0.17 -0.11 011  -002 -001 -003 02
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Source: Nelson, Valin et al., 2014, PNAS
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How is EU impacted compared to RoW?
(HadGEM2-ES - RCP8.5 with GO, - 2050)

EAS

20
|
m
c
A

20

-20
4

20
2
rel. diff. to REF[%)]
0
rel. diff. to REF[%)]
0

-20

%%
3
j \ b i
reil iﬂiff. to REIF[‘%]I
S ?

%
%,
*

2
%

0

T
—
T

-20
-20
L

‘ rel. diff. to REF[%]

S & .8 _R MNA g SAS
al® & & & x\dg X S /-\ / NAM
SEA T i B I I th o SEA
o =
Qe Sao S
/ \_.y N W e
2= = o
EAS P O B v %o
\ o gl ¢ @ f & $ o g < & vgsy N %Og N
! ©
‘I Changes in Net Exports |’\ . Q
LAM Q SSA i |¢ & & S F
2 < —
Sign of change : oy »
= T
=== Net exports 2 E J > —& OCE
== Net exports N %o - I . %o m — E,
== Rev. trade balance w = . o 1
bs(rel. change, %): - 2 e & P 2o M o
abs(rel. change, %): T & {\0’ Ygg? oS & o 9 e _\\ef 'gg?’ N & = .
— ]0;50[ & 3 i
wald S
> [50;100 [ i, ¢ & & & &
Q-
=P > 100 '

Source: Ledereet al., ERL, 2014



(imate change from a national perspective

» Many regional analyses also feature trade
» May ignore potential dimate change and systemic productivity
shifts in other countries

» How much does dimate change impact in the rest of the world
matter?

» Focus on the United States: two scenarios are compared

1.  Impads of dimate change on the US only (domestic study set-up)
2. Impact of dimate change in all regions of the world

» Different trade flexibility assumptions are explored
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The impact assessment modeling framework
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Demand

( Population, GDP, consumer preferences >
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Global EPIC Corn Yield Impacts
(AgMIP/ISIMIP Archives)

%change in corn yield [2050] EPICfor RCP 8.5, HadGEM2-ES
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Global EPIC Grass Yield Impacts
(AgMIP/ISIMIP Archives)

%change in grass yield [2050] EPICfor RCP 8.5, HadGEM2-ES
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(imate change impacts on yields

» Major UScrops relatively more affected than in other regions
» USgrasslands favored by climate change
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Results- U.S. corn production and markets

» (Corn sees slight variability across zone of impact and trade scenarios
» Results are similar for soybean systems
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Results- U.S. wheat production and impacts

» Greater variability in projected wheat impacts across zone of
iImpact and trade scenarios
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Net trade change: Wheat

» USexport |ess if only direct impacts taken into account
» USexport more if indirect effects added
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Why different impacts?

> HOW rmm Of production US share in global production

40%

IS outside of the US? >
(QCimpact missed with the national analysis) o
» What are the direction of GC IZ: .

iImpacts outside of the US? .
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Net trade change: Beef

» USimports less if only direct impacts taken into account
» USimports more if indirect effects added
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Trade sensitivity varies across models

Change in global trade as percentage of global production
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Conclusions

» USagricultural sector impacts are likely to be significant
» Notable variation in magnitude across RCPs and GOMs

» Trade can be animportant channel to buffer impact of
climate change
» Regional analysis may significantly over- or underestimate

trade response magnitude and even directions
» Global market representation remains key

» Models disagree on trade potential contribution
» More empirical and econometric to mobilize
» More miao-level analysis (infrastructure, trade restrictiveness)
to support large scale analysis



Thank you !

Questions...
havlikpt@iiasa.ac.at
justinbaker@rti.org valin@iiasa.ac.at
www.rti.org www.globiom.org
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Comyparing Projected Impacts across
Commodity Groups

Price Impacts

Trade Base Trade Expanded Trade
Zone of Impact USA WLD USA WLD
Barley 25.5% 28.5% 28.3% 31.5%
23.6% 26.2% 25.1% 25.9%
Cotton 49.8% 67.8% 45.8% 54.7%
2.4% 3.1% 1.0% 1.6%
27.8% 30.3% 29.0% 30.8%
40.3% 52.7% 31.7% 46.4%
17.1% 26.2% 17.2% 26.8%
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Comyparing Projected Impacts across
Commodity Groups

Production Impacts

lllll

Trade Base Trade Expanded Trade
Zone of Impact USA WLD USA WLD
Barley —11.5% -9.9% -25.7% -19.5%
-5.6% -5.5% —4.4% —4.9%
Cotton -59.7% -53.6% -59.4% -53.1%
—-63.9% -61.3% —76.1% —73.4%
-18.5% -18.8% -14.6% -16.8%
—28.9% —22.0% —37.4% —31.3%
—48.3% —36.4% —36.1% 9.1%




Crop sector adaptation
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