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2.6. Exercise: yield shock with and
without market model

Caetano Beber

European Commission, Joint Research Center (JRC)



Background: Yield shocks - why

they matter

Yields changes can also be applied exogenously in
CAPRI

PAPER - OPEN ACCESS The _

) X HOTTI N = Menu  Weekyediion Thewordinbrief ~ Q Search v
Severity of drought and heatwave crop losses tripled over
the last five decades in Europe caders Warand faming
Teresa Armada Bras®! (2, Jdlia Seixas' €2), Nuno Carvalhais"2 (¥} and Jonas Jégermeyr3'4'5 The C0mlng fOOd CataStrOPhC
Published 10 June 2021 = © 2021 The Author(s). Published by IOP Publishing Ltd War is tipping a fragile world towards mass hunger. Fixing that is everyone’s
Environmental Research Letters, Volume 16, Number 6 Bsincen

Focus on inable Food §

Citation Teresa Armada Bras et i 2027 Environ. Res. Lett. 16 065012
DOI 10.1088/1748-9326/abf004

Article PDF eArticle ePub

Figures v  Tables v  References ¥  Open science v

Article nature communications

Explore content ¥ About the journal ¥ Publish with us ~

The supply shock in organic fertilizers for agriculture caused by the
effect of Russia-Ukraine war

Ermir Shahini, Eugen Skura, Fatbardh Sallaku, Shpend Shahini

nature > nature communications > articles > article

Article ‘ Open access | Published: 04 July 2023

Received 25.04.2022, Revised 22.05.2022, Accepted 24.06.2022

abstract Risks of synchronized low yields are underestimated in
SE climate and crop model projections

Kai Kornhube‘g‘ Caorey Lesk, Carl F. Schleussner, Jonas Jigermeyr, Peter Pfleiderer & Radley M. Horton

Nature Communications 14, Article number: 3528 (2023) | Cite this article

03/07/2025 62k Accesses | 32 Citations ‘ 2454 Altmetric | hMetrics 2




With and without market model

* In CAPRI, Yields changes can be applied for the tasks:
* Run CAPRI with market model
* Run CAPRI without market model

* In CAPRI, yields are partly endogenous

* Farmers might adjust input use (like fertilizer or feed) - which slightly
changes yields

* The model decides these changes by optimizing farm profits and
balancing inputs and outputs

* If market feedback is on, changes in production can
influence prices = adjust inputs = adjust yields

v But you can force yield changes exogenously for
scenario analysis



With and without market model
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Important code parts

$Ssetglobal SCENDES yield shock
*

* Baseline scenario
*

Sinclude ..\gams\scen\base scenarios\CAP 2014 2020.gms

*

* Category : yield shocks

*

DATA (RS, "SWHE", "Yild", "ChangeFactor") = 1.30;

Create a new file under gams/pol_input

Equal to using the Policy Editor

o o
..gams\capmod\shift_yields.gms
————— take over yield shifts from scenario definition
(input demand per ha / head will be adjusted to the change in main output coefficients)
DATA (RU,MPACT,O,"¥") § ( SUM(PACT _TC Y(MPACT,0l), DATA(RU,MPACT,Cl,"Y")}) $ PACT TC O(MPACT,C) § DATA(RU,MPACT,"Yild","Absolutelevel"))
= DATA(RU,MPACT,"Yild","Rbsclutelevel™) * DATA(RU,MPACT,C,"Y")

/SUM(PACT TO ¥ (MPACT,Cl), DATA(RU,MPACT,Ol,"¥"}):

DATA (RU,MPACT,O,"¥") § ( PACT TO O(MPACT,0) § DATA(RU,MPACT,"Yild", "AbsoluteChangs"))
= DATA (RU,MPACT,0,"Y") + DATA(RU,MPACT,"Yild","AbsoluteChange™) :

DATZ (RU,MPACT,0,"Y") § ( PACT TO O(MPACT,0) § DATA(RU,MPACT,"Yild", "ChangeFactor"))
= DATA(RU,MPACT,0Q,"Y") * DATA(RU,MPACT,"Yild","ChangeFactor") :

DATZ (RU,MPACT,O,"¥") § ( PACT TO O(MPACT,0) § DATA(RU,MPACT,"Yild", "PercentageChange"))
= DATA (RU,MPACT,0Q,"Y") % (1. + DATA(RU,MPACT,"Y¥ild", "PercentageChange™)/100.)

p_pmpCnst (RT,MPACT , &) ] data (RU,MPACT , "D PMPL", "RksoluteChange™)
= p_pmpCnst (RU,MPRACT , &) + data (RU,MPACT,"D PMPL","AbsoluteChange™) ;
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The objective function

“..\gams\supply\Supply model.gms”

OBJEQF .. v_obje —E= SUM(RUNR,
£2 --- revenues - variable costs

v_linObjePart (RUNR) - v_sumOfPmpTermsLevls (RUNR
i —-—— contribution of PMP terms for feeding

LINEAR (RUNR) ..

v_linObjePart (RUNR) =E=
£7 --- sales/purchases valued by "unit value" price
i3 from gross Economic Accounts for Agriculture

*

SUM (RUNR_OMOBJE (RUNR, OM_OBJE) ,
v_netPutQuant (RUNR,OM OBJE) * ( SUM(R_RAGG (RUNR,MSACT),

(3data% (MSACT, "UVAG",OM OBJE,"Y"))

SUPBAL (RUNR_OMS_IN SUPBAL (RUNR,OMS) )
&3 —-—— sales or purchases

* (exemption: fodder which is not tradeable)
v_netPutQuant (RUNR, OMS) $ ( (NOT FODDO (OMS)) or ((p PMPStepl eq 1) $ (NOT SAMEAS (OMS,"STRA")))
or (p_exoDemand (RUNR, "UVAG",0OMS) S (p_PMPStepl eq 1)))
& -——- young animals needed in regions
& (defined in equation INPANIE )

+ v_youngAnimUse (RUNR,OMS) S OMYANI (OMS)
--- non-tradable feed use (FGRA,FOFA ...)
* (defined in equation FEDUSE_)
+ SUM(FEED_TO_ O (FODDI,OMS), v_feedQuantReg (RUNR,FODDI))
--- feed use of trade able bulks (FCER,FPRO ...)
& (defined in equation FEDUSE_)
+ v_feedQuantReg (RUNR, OMS) S I (0MS)
+ p_exoDemand (RUNR, "DEMD" , OMS)
=FE=
--- total output: activity level * output coefficient
€2 === * technology factor for alternative
SUM( (MPACT,A) $ (PACT_TO_O(MPACT,OMS) $ p technFact (RUNR,MPACT,"LEVL",RA)),
i_actLevl(RUNR,MPACT,A) * (%data$% (RUNR,MPACT,OMS,"Y") * (p_technFact (RUNR,MPACT,OMS,A)+1.) * 0.001)
) ;
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Expectations

* Yield

* Supply

* Price

* Mineral fertilizer use
 Pesticides use

* Global warming potential
* I[Income

* Trade
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Szetglobal plapRsduction 1

parameter p npc yield(*,*) "yield shock by NUTSZ region and crop"

* —— 1o

Scall "GDXXRW.exs pol input\npcipredictions mapping.xls. rAJZ38";
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£GDXIN pel input\nmpc\data.gdx
SLOAD p npc yield
SGDXIN

DATA (RU, MPACT, "Yild", "ChangeFactor™) = p npc_yield (RU, MPACT) ;



Breakout session

* Same groups as previous session

* Hand on exercise
* run the scenarios (or download the results)

a res_2_1730cap_after_2014_refdefaultd
o res 2 1730userScens_Yield_shock_2_6_DEdefaultd
an res_2 1730userScens_Yield_shock_2_ &6 MMOndefaultd

* fill out the quiz at the end of the ppt

e provide 1-2 slide additional results in the area of
* income, production, environmental indicators, trade

* Please indicate one member of the group to
present the group work at the end in about 2-5 min
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Exercise 2.5. Scenario assumption

* Introduce a yield change of +30% for soft wheat in
Germany

* Find, create or upload the correct gms file from
pol_input/user_scen (upload the results in ...results\capmod)

* Run the scenario for Germany. Proof that the yield shock was
correctly translated into the model (no table view or “exog. yield

changes”)

* Run it also with the market model (upload the results...)
» optional: apply the shock only to Germany instead of all regions
* hint: use the set MAP_RR (sets.gms)

* Fill the cloze at the end of the presentation
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Cloze for Exercise 2.6

 What is the supply of soft wheat in Germany with and without the use
of the market model?

* The supply in Germany increases by % without the market model
switched on and by % with market model.

* The price changed for soft wheat in Germany without the market model
changes by % and __ % with market model.

* The hectare changes for soft wheat in Germany by % with and by
% without the market model?
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Relevant tables in the exploiter

* For supply, hectare and heard size, income and
vield by activity (GUI table farm->supply details)

* For producer price changes (GUI table prices)

* If of interest check product balances (trade, feed
use, consumption) (GUI table market->product
balances, detailed)
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