1. The structure of the supply
model in CAPRI



The supply model

iStructure of GAMS file capmod.gms
tGeneral structure
TImportant sections and key files
1Two modus for capmod with and without market model

¥The suppy_model.gms file
tEquations, Variable , Parameters, Sets



* ——— jnclude settings generated by JAVA GUI
%

$INCLUDE 'fortran.gms' Set deflnitlon SettlngS from the GUI

*
*

$include 'sets.gms’

--- read sets used generally in CAPRI project

$include 'capmod\define_regional_sets.gms’

$ifi %generatesimini¥%==yes $include ‘capmod\create_sim_ini_gdx.gms" LOOP(countries,

%. . - . . N * --- set_dynamically the gdx file name to load

ifi not %generateSimIni%==yes $include CM put_utilities batch 'gdxin' / '%results_in%\capre
T B PR sat DATAZ;

Load data from base year (capreg by country) and trend from
baseline folder

ni_gdx.gms"

ries.tl:2 '%addfile%.g

Incudes the POIICY R U S E—

Reads in trend and base year data and store in simini.

$include 'pol_input\%subfolder®\%result_type%.gms’ flle [in%\baseline\%trendrileName’" DATAZ;

$ include 'supply\supply_model.gms";

- Readl data from simini.gdx (fast way to do it)
$ include 'capmod\def_fert_and_requirements.gms Deflnltlon Of the

supply model

putclose caplog // "*** CAPRI enters simulation loop Nr. ", step.pos, " of " p_runInfo("NSTEPS") /;

--- define weights for past iterations

include 'capmod\define_stepWeights.gms' Set PMP Ite ratlon Ioop
i FthenT . supp %BASELINEX —= on parameter under
INCLUDE ‘supply\calibrate_supply.gms' Cal | bra‘“on

BA XA | LA | A k%

else.supp

*

=

Solve supplly models

option kill= debugregions;
= debugregions ("RO030000")=yes;

iftheni.threadl %threads% == off
include 'supply\simu_supply.gms'

Reports
1se. threadl 1~1F1
© 51?nc'\|:s: 'supply\simu_supply_parallel.gms' elaSt|C|t|eS

endif.threadl

oA LA b A

Reporting for price sensitivity experimel

Runs supply models as separate parallel th

FPEEE R

include 'pricescen\reporting.gms"’

p_timelap (SIMY,STEP, 'SupplyModels™) = p_timElap (SIMY,STEP, "SupplyModels™) + Timeelapsed - p_timElapLst;
p_timElapLst = TimeElapsed;

endif.supp

--- update premiums based on results from regional models during 10 first iterations
(cut premiums if base areas overshot, and build a weighted average of premiums
over iterations)

% % xEELA

£

batinclude 'capmod\calculate_premiums.gms' STEP

production program exceeds

*

—-—— Solve global spatial market model with behavioural functions for supply and feed

GfI %MARKET_M% == on $INCLUDE 'arm\simu_market.gms'

* %bA

--- call dummy model with solvelink=1 to clean up memory

Run for new supply at EU th
--- Define current prices, and set activity levells for current iteration a
calcualte weighted prices to be used in next iteration, and calculate relative changes market model to get the pr|C

in prices, production and feed use quantities, to check for convergence

5 include 'capmod\price_forecast.gms’ feedbaCk

--- adjust yields to current prices, and update I0O-coefficients

* % %

$ include 'supply\endog_yields.gms"’

$ batinclude 'capmod\step_report.gms’ Prepare fOf neW SUpply run

--- end of iteration loop

$ifi %REPORTS% == on $include 'capmod\reports.gms’




$include

@purpose

: Define sets,

parameters,

"supp lyh\def_supply_model_par.gms’

variables etc. used in supply model

$ include

PARAMETER

MODEL

m_capModlghNEAR_ OBJEQF_

Tl

p_ 'ITnUb]e(ont(RALL PACT,A)
p_nitrBalance(*,*)
p_nitrFact
p_NvZshare(Rall,*)

p_maxFeedshare(RALL ,PACT,A,FEED %addtimedim_asti%)
p_minFeedshare(RALL ,PACT ,A,FEED %addti med1 m_ast¥%)

p_animProdDays

p_minshareMinFert(RALL ,PACT,* ,FNUT)
p_maxShareMinFert(RALL, PACT * ,FNUT)

p_nutContCropoutput (0, FNUT)

p_feedquant(*,* %addtimedim_ast¥)

TREND
p_PMPStepl

p_pmpCnst(RALL ,COLS,A)
p_pmpQuadPact(RALL,COLS,COLS

)
p_pmpouadLandTypes (RALL ,COLS,COLS)

p_pmpQuadTechn(RALL ,COLS,A,A)

"Costs and revenues for activities not covered by constraints”
N1trogen balance parameter’
"Nitrogen balance parameter'

"Shares of NvZ area in total and implementation shares for balanced fertilisation”

"Maximum shares dry matter intake for each feedingstuff™
"Minimum shares dry matter intake for each feedingstuff"”
"Days per year in production system for animal activities"

"Minimum share of mineral on total fertilizer input”
"Maximum share of mineral on total fertilizer input
"Nutrient retention from harvested material”

"Ammount of feed use in current aggregate to trim"
"If set to 1, allow LEVL.up = LEVL.lo in first PMP step"

"PMP parameter for linear own area cost effect”

"PMP parameter for cross-crop- groups quadratic PMP effects™

"PMP parameter for land markets

"PMP parameter for own area v_sumOfPmpTermsLevlstic cost effect”

model variables

VARTABLES

v_obje
v_actLev](RALL ,COLS,*)

“"Objective value”
"Level of production activities in 1000 ha or 1000 heads"

v_youngAnimUse (RALL ,OM)

v_feedQuantReg(RALL ,* Z%addtimedim_ast%)
v_feedInpCoeff (RALL ,MAACT A, * %addti med‘\ m_as t%)
v_pmpCos tFeedPerAni m(KALL MAACT ,A)

v_netPutQuant(RALL,*)

v_TlossqQuant (RALL ,ROWS %addtimedim_ast%)
v_nutAvailFactexcr (RALL ,FOUT,A)
v_nutAvailFactCRes (RALL ,FOUT,A)
v_cropNutNeedMultFact (RALL,FNUT,*)
v_cropNutNeedaddFact (RALL ,FNUT)

v_animReq (RALL,*,A * %addt‘\med‘\rmast%)

v_1inobjePart (RALL)
v_sumOfPmpTermsLevls
v_sumofPmpTermsFeed
v_pmpCostLandMarket
v_landSupCost (RALL)
v_TlabCap (RALL)

v_CO2EquEmis (RALL ,*)
v_nutsurPlus (Rall,Fnut)

v_minShareMinFertCorr (RALL ,NGRP ,FNUT)

v_fertDist(RALL,* ,FNUT,*)
v_ManureNPK(RALL ,*)

v_watUse (RALL ,*)
v_watCos (RALL ,*)

v_SIGMSugb(RALL,A)
v_cdfsugh (RALL,A,Qut_A_AB)
v_pdfsugb (RALL ,A,QUT_A_AB)
v_sugbRev(RALL ,A)
v_salessugb(RALL,A)
v_fixCosts (RALL)

v_nonfslack(RALL,A)
v_corfsetr(RALL)

"Intrasectoral use of young animals in 1000 heads”

"Regional feed use in 1000 t per year and herd"
Feedwng per head and year in kg

"Per unit PMP feed cost”

"selling and buying activities in 1000 t"

"Losses of straw and organic fertiliser in 1000 t"
"Nutm‘ent availability factor in manure"

“Nutrient availability factor for crop residues”

MuTtwp]a.twve Nutrient need factor for crops, per region and technology”
"Constant nutrient need factor for crops, per region’

"Requirements per head and day"
"Linear part of objective"
"Objective contribution of PMP terms activities"
"objective contribution of PMP terms feedwng
Dhjectwe contribution of land market™
"Cost for supplying land to agriculture”

"Global warming emissions"
"Nutrient surpluses in 1000 tons™
"Correction of minimum application rates of mineral fertilizer”

"Distribution of organic and mineral N to groups of crops"
"Total N,P,K at tail net of gaseous losses

"Regional water use in 1000 m3™
"Regional water cost in 1000 euros”

"Sales multiplied with VCOEF (?7)"

oint probability for production bemg equal to A res.
"Revenues from sugar beet A,B,C sales"

"sugar beet sales per techncﬂogy"

"Fix costs and premiums to generate compensated supply response”

A+B quota"

"slack which allows to turn non-food into a unequahty
“Correction factor to render set-aside binding”

ummulative probability for the production to be Tower then A or A+B quotas"

*

*

*

*

SUPBAL_, INPANI_
feeding block
REQSE_,REQSN_,
MAXSHR_,MINSHR_,
FEDUSE_,

fertilization block

NUTNED_,NUTMIMN_
fertDistExcr_,
fertDistMine_,
fertDistCres_,
ManureNPEK_,

cost function

GRPLEVL_,QUADRA_

set-aside

SETA_

SETAN_

MXSETA_

NONF _

sumEntl_
oversShotEntl]_
greenOverShot_

nGrpLevl_,
nMax_
TsDensMax_

Y

S

salessugb_,sIGMSugb_,cdfsSugb_,pdfsugb_,SugbRev_
netPutQuantSugb_

winterCover_

ecoSetAside_

cropDivGreening_

MODEL m_capModQ
--7 i ost function terms for feeding

QUADRF_

QUADRF1_

--- add the obligatory set-aside constraints,
--- add Tand balances,
LandMarket_

LandBal_

TabCap_

e_uaar

e_asym

e_landSupCost
permGrasGreening_

missing in calibrati

'supplyh\supply_model.gms'

on to obtain expert dual

missing in calibration to obtain expert dual



2. Important modules In the
supply model exemplified by
different scenarios



$ include 'supplyh\supply_model.gms"’;

Goods output and inputs

with balances in the supply
model

Supply balances for final output

SUPBAL _(RUNR_OMS_TN_SUPBAL (RUNR ,0OMS) )

Sales (positive)
and purchases
(negative)

--- sales or purchases
(exemption: fod 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",0MS) % (p_PMPStepl eq 1)))

: YCOW, YBUL, YHEI, YCAM, Y - ded i ) "Non tradeable( JvP «&pu(
YPIG. YLAM. YCHI --- young animals needed 1n regions MAIF, ROOF, OFAR, GRAS, STH

* = , YC (defined in equation INPANIE_ COMF, SGMF
k3

+ v_youngAnimUse (RUNR ,OMS OMYANI (OMS
* —young i /OMS) 5 IEHE —3E o ( JvP *3
* —= on-tradable feed use (FGRA,FOFA . FCER, FPRO,
* (defined in equation FEDUSE_ FENE _EMIL FOTH

4+ SUM((FEED_TO_O(FODDI,OMS) ), v_feeduantReg(RUNR,FODDI
¥
# --- feed use of ables bulks (FCER,FPRO ...)
* (defined 1M equation FEDUSE_)

+ v_feedquantReg(RUNR,OMS ) § I(OMS)

+ p_exoDemand(RUNR, "DEMD" ,0MS)
¥

:E:
k4
* -—- total output: activity level * output coefficient
* -——= * technology factor for alternative
¥
suM( (MPACT,A) $§ (PACT_TO_O(MPACT,0MS) $ p_technFact(RUNR,MPACT,"LEVL",A)),
v_actLev] (RUNR,MPACT,A) * (DATA(RUNR,MPACT,OMS,"Y") * (p_technFact(RUNR,MPACT,OMS,A)+1.) * 0.001)
) .

B --- keep seed and v_lossQuant in
#* -—-- constant proportion

* (1. - p_onFarmShare(RUNR,OMS));



N N X -]

E

E

$ include 'supplyh\supply_model.gms"’;

Young animal balance

—————————— adding up use of young animals -------------- - - - - - - - - - - - - - - - - - -~ -~ -~ -~ -~ -\~~~ —~—~—~—~—~—~—~—~—
INPANI_(RUNR,IYANI) $ SuM ( O_TO_YANI(OMYANI,IYANI) $ (v_youngAnimUse.lo(RUNR,OMYANI) ne v_youngAnimUse.up(RUNR,OMYANI)), 1)

-—— young animals needed by
--- region RUNR

suM { O_TO_YANI (DMYANI,IYANI), V_yﬂungﬂnfmUSE(RUNR,DMYANI) )]
=E=
--- total need added over activities
-—— and alternatives

0.001 * suM( MAACT $§ (p_technFact(RUNR,MAACT,"LEVL","T") $ PACT_TO_I(MAACT,IYANI)),

v_actLev] (RUNR,MAACT, " "T") * DATA(RUNR,MAACT,IYANI,"v") * (p_technFact(RUNR,MAACT,IYANI, "T")+1.)
);



$ include 'supplyh\supply_model.gms"’;

Area Equations Variables Parameters or Exercise from the
scalars policy editor

Balance of products ----EQU SUPBAL v _netputQunt Yields Yield,Young animal
and young animals Supply balances for v_YoungAnimUse DATA(RUNR,MPACT input
final outputs V_feedQuantReg OMS,"Y") p_exoDemand
----EQU INPANI_ V_actLevl young animal Exercisds_scenario
Input balances for requirements
young animals DATA(RUNR,MAAC"
regional YANI,"Y")

p_exoDemand



Scenario: Wheat yield increasg20%

File Utilities GUI Settings Help

CAPRI worksteps
() Installation

O Build database
() Generate baseline
(® Run scenario

() Tests

Mo

FS g

CAPRI tasks

(® Define scenario

() Run scenario with market model
() Run scenario without market model
() Test alternative market model

() Run scenario only with market model

Scenario description

Entel

Scenario elements

author

Search
beware

calledby

Scenario categoaries

| base scenarios

o M CAP 2014 2020

# CAP 2014 2020 pol editor

-4 mirrd
[#- | biofuels
#- ) demand shocks

[+~ |, german renewable energy legislation
[#- ) ghg emission abatement
[+~ [ input demand
[#- [, macro environment
, market support
, MLimits
. Premiums
J Price shocks
. setaside
) trade policies
) ts supplymodel
. yield shocks
£ Whigher wheat yield
- # assert scenario include exists
- 4 void
#- ) user scenarios

Ssetglobal SCEMDES ts2: higher wheat yield

Binclude A\gamsiscen\base_scenarios\CAP_2014_2020_pol_editor.gm

DATA(RU "SWHE" 7ild" "ChangeFactor’) = 1.20;



Selectiorof baseline scenario (nochangad
yield increase scenario (ts2)

CAPRI worksteps A~ : Result exploitation
O ins Scenario 1 ‘res_2_1230uaer5cen5_nochange
_ Build database L.
E EU "EU27" Scenario 2 ‘re5_2_123{1user8cen5_t52
) Generate baseline
Eeiliaaa Scenario 3 ‘
® Run scenario | IT "taly"
O Tests - SE "Sweden" Scenario 4 ‘
HU "Hunga
= Country selection "9 _ry" ;
CAPRI tasks EE "Estonia” Scenario 5 |
( ' MT "Malta”
O Define scenario e e ‘
O Run scenario with market model " u
MO "Montenegrof Scenans 7 ‘
® Run scenario without market model < >
: Scenario 8
O Test alternative market model HELLEL B |
) Run scenario only with market model Base year selection (0408 10/ /2 Scenario 9 ‘
0001020304050607|  Scenario 10 ‘
0609101112131415
1617181920212223) Scenario 11 ‘
— 2425262728 29[ 31 i I ‘
Simulation year selection [3233343536373839 a0
4041424344 454647 e ‘
454950515253 5455
5657 585960616263 Scenario 14 ‘
64656667 686970
Scenario 15 ‘




ResultsYield and income changes for wheat yield
iIncrease (+20%)

|£-| Supply details [0]
& . | Region Year
@)
- |Denmark v | 2030
T" nochange ts2
b il %, Income Yield Income Yield
= [Euro/ha or head] [ka, Const EU or 111000 head/ha] | [Euro/ha or head] | [ka, Const EU or 11000 head/ha]
Cereals 257.58 1179.91 309.19 1303.72
20.04% 10.49%
Oilseeds 474.62 1593.05 473.88 1593.45
-0.15% 0.03%
Other arable crops -76.58 4396.95 -70.58 4400.93
7.83% 0.09%
Vegetables and Permanent crops 41454.92 51814.03 41474.30 51807.56
-0.03% -0.01%
Fodder activities 203.79 1022.21 206.67 1020.90
1.41% -0.13%
Set aside and fallow land 332.83 332.22
-0.18%
All cattle activities 2270.96 2730.27 2261.16 2730.94
-0.43% 0.02%
Beef meat activities 696.97 886.47 692.00 886.56
-0.71% 0.01%
All Dairy 248260 2078.20 2472.08 2078.86
-0.42% 0.02%
Other animals 407.62 1797.02 407.88 1796.98
0.06% -0.00%




ResultsYield and income changes for wheat yield
iIncrease (+20%)

[ £ Supply details [0]

Reqgion Year
(&)
. Denmark w | 2030
T,
* nochange ts2
b il %, Income Yield Income Yield
v [Eura/ha or head] [ka, Const EU or 11000 head/ha] [Eura/ha or head] [ka, Const EU or 11000 head/ha]

Cereals 257.58 1179.91 300.19 1303.72
20.04% 10.459%
Soft wheat 272.07 772517 388.20 9228.73
42.69% 15.45%
Rye and Meslin 302.34 6786.33 301.45 6787.89
-0.29% 0.02%
Barley 22347 6234.14 222.66 6234.37
-0.35% 0.00%
Oats 229.86 5354.56 229.36 5351.06
-0.22% -0.07%
Grain Maize 609.41 7648.96 608.62 7649.12
-0.13% 0.00%
Other cereals 475.64 6026.49 474.84 6026.65

-0.17% 0.00%




include 'supply\supply_model.gms';

Land Balance

1Two modes:

fendowment fixed for grass and arable land (p_landIsFexgh)

TVia land supply function NONUAA in UAA -> in ARAB and GRAS (default
setting) ..

2.11.09 T Jansson New land supply function with nested decisions
introduced. There are now in total three tiers
in which the maximally available area (ASYM) 1is
transformed to different uses. The top level 1is
still governed by the old familiar PMP system.

CROP1 .. CROPN GRAE GRAI  slack
Vi N\ Vi Vi
Y / \ / /
A A /
\/ \/ /
ARAB GRAS /
\ S /
N\ / /
\ / /
NS /
\Vs /
UAAR /
A\ /
AN
AV



$ include 'supplyh\supply_model.gms"’;

Fixed land endowment

Grassland (GRAS),

: arable (ARAB), annua
1 landlIsFixed crops (ANNC)

fixed endowments or market clearing”

LandBal_(RUNR, landTypesBal)
* -—- sum of crops using that land typg & total area of that type

suM( (landTypes_to_pact(landTypesBal ,MPACT) ,A) $ p_technFact(RUNR,MPACT,"LEVL",A),

v_actLev] (RUNR,MPACT,A)) =L=

DATA(RUNR, landTypesBal,"LEVL","¥") %, (p_landIsFixed eq 1)

Check what activities

enter which land type Scenario with fixed

land endowment




$ include 'supplyh\supply_model.gms"’;

e

Land Balance LandBal v_actLeyLandt p_landisfixed Exercise
Fixed ypesU > s> DATA (RU,
endowment of landtypes

market clearing Yevi U _z o



Scenario: Reductiarf available arable lanay
10%



Selectiorof baseline scenario (nochangand
arable land reduction scenario (ts9)



ResultsReductiorof available arable laray 10%



Market clearing

P _landlsFixed

Check what activities
enter which land type

Grassland (GRAS),
arable (ARAB), annua
crops (ANNC)

Scenario with fixed
land endowment




Market clearing

H and supply, see also in doc

Ipotentially be used by agriculture is allocated between agriculture
and other land uses

JAt the second level the regional representative farm decides how to
allocate total land supplied to: arable and grass land {ayeds.

JHeterogeneity of land Is reflected in a concave cost curve for
Increasing the allocation to the two land types.

fThe representative farm optimizes the land allocation by maximizing
the total land rent across land types minus the cost of allocating it to
each land type.



Constraints to potentially used land for agri.

Define UAA: Used
agricultural areas

Land supply function
UAA less than potentiall
available land




Costs for changes in the land allocation

MNest Is calibrated for the observed trend

¥Two costs the farmer (land owner) has:
tSupply UAA
TTransform land GRAS and ARAB



Costs for supply land e

calibrate the activities)

Enter the
objective
function




Area Equations Variables Parameters or scalars | Exercise from the
policy editor

Land Balance E landSupCost v _actLelandtypesBal) p_landisfixeel Exercise:
See also v_landSupCost d ~ZAYym* U ChangeofpotentiallLa
OBJEQF_ Yevi U z o ndforUAA
p_pmpQuadLandTypéd
AAR)

p_pmpLandSupplyTalil



Scenario: Change In available land for UAA (+10%



Selectiorof baseline scenario (nochangand
Increaseof avalilable land for UAA (scen _land uaa)



ResultsChange in avalilable land for UAA (+10%)



Cost for transforming land types

Enter the
objective
function

Quadratic

Cost
Function




Cost for Transforming land types (Arab-Gras)

Area Equations Variables Parameters or scalars Exercise fro
the policy
editor

Land LandMarket V_actLevdlandtypes) p_ Iandlsflxeetl Option:
Balance see also OBJEQF V _actLevet™h o ~ZAgym* WeW U _z e Change costs
p_pmans(lLandTypes) for

p_pmpQuadLandTyp@andtypes) (ransiorming
Land Types



1. Objective function in the
supply model of CAPRI



ODbjective function

fLinear function (LINEAR )

Tsales/purchases valued by "unit value" price EAA
tvariable costs
tPremiums
tMinus Endogenous cut of premiums in case of overshot of entitlements
(comes later)
ITotal Objective function
OBJEQF = summing linear and quadratic costs

ITarget Variable
v_obje in OBJEQF _(solver print out)



Only during calibration,
calibrates to given priceq
for exogenous Demand

Only during calibration,
calibration to given priceg

Variable costs see
define_obje.gms

Premium per
activities

Scenario
Solver




Objective function

Area

Objective
Function

Equations

LINEAR_,

OBJEQF _

Variables

v_linObjePart
v_overshotEntl
v_actLevl
v_netPutQuant

v_linObjePart
v_sumOfPmpTermsLevls
v_labCap
v_sumOfPmpTermsFeed
v_pmpCostLandMarket
v_landSupCost

Parameters or scalars

Premium:
DATA(RUNR,MPACT,"PRME","Y")
Premium loss when overshot:
p_entlLimi{RUNR,PSDPAY _cutEndog
DDTarget'Cut")

Price:

DATA(MSACT,"UVAG",OM_OBJE,"Y"

Switch for scenario solver:
p_useUvagScen

Exercise from

the policy
editor




Area Equations Variables Parameters or scalars| Exercise from the
policy editor

Feeding FEDUSE__ Balance for v_feedlnpCoeff p_maxFeedShare See exercise
block feedingstuffregional v_actLe\IMAACT)

add up feed use over animal v_lossQuant

and alternatives (endogenou v_feedQuantReg

input coefficient in kg times

herd size in 1000 animals),

scaling to define feed use in

1000 t
MI(A)NSHR Mi(a)nimum v_feedlnpCoeff p_animRe@RUNR,MA See exercise
feed shares ACT,A,"DRMA")
p_maxFeedShare
p_animProdDays
DATA(MSACT,"DRMA
FEED,"Y")
REQSE(N)_ Requirements « v_feedinpCoeff p_animReq See exercise
animals written as (iR) p_animProdDays

equality



2. Definition and calculation of
different scenarios



Feed Mix per animal

Link to Supply balance

Based on input all non-

tradable and tradable
feed




As requirement are per
day multiply with no of In supply model
production cycle of p_trimFeed = false

Requirements of anirr

ENNE and CPRO conte
of feed at MS




Convert into dry matter

Min/Max feeding She

Feed mix is in fresh
matter hence multiply
with dry-matter content
of the feed



Scenario: Higher animal feed requirements +10%
(fornet v EPC o S S]}wredemEE}Uv ~dryZW Z
matter u /E ~~ ZDy



Selectiorof baseline scenario (nochan@md increase
of animal feed requirements (scen_an_feed req)



Results: Higher animal feed requirements (+10%)



Results: Higher animal feed requirements (+10%)



Fertilizer balance

ICurrently under revision for Star2
iBalance is done not at activity level but on crop group level (NGRP)

HFNUT->NITF, "Nitrogen (n ES] o] EPhbspatei&fertiliser
[P205 " v WKd& — Wigstilisef [K20 A

Mineral fertilizer is delivered from Supply balance
Balance

TTotal need of plant (adjusted by some correction factor
(v_cropNutNeedMultFacty _cropNutNeedAddFagb nitrFac))




Total need of
plant (see data
cube)

adjusted by some correction
factor v_cropNutNeedMultFact

adjusted by some correction
factor v_cropNutNeedAddFact

Another factor: p_nitrFact

increasing fertilizing needs as &

function of the yield

deliveries from crop residues an
harvest residues

deliveries from manure

Ammonia v_lossQuant during
application

extra-losses exceeding base ye|



Area Equations Variables Parameters or scalars Exercise

Distribution  fertDistMine v_fertDistRUNR,NGRI No
of mineral ineral fertilizer FNUT,"Minég)

and organic distributed to group of v_netPutQuantfRUNR,
fertilizerto  crops must exhaust total FNUT)

crops mineral N sales

NUTNED _ Nutrient factors: Exercise

nutrient need balance p_nitrFact

for group of crops v_cropNutNeedAddFact
v_cropNutNeedMultFact
Nutrient need of crop:
DATA(RUNR,MCACT,FENUT,"Y")

NUTMIN _ v_actLe(MCACT) p_minShareMinFe(MSACTMCACT,Af-xercise

Minimum use of mineral FNUT)

fertilizer v_fertDisfRUNR,NGRI v_minShareMinFertCorr

FNUT,"Minég) DATA(RUNR,MCACT,FNUT,"Y")
p_nitrFact



Area Equations Variables Parameters or scalars| Exercise from the
policy editor

Feeding FEDUSE__ Balance for v_feedlnpCoeff p_maxFeedShare See exercise
block feedingstuffregional v_actLe\IMAACT)

add up feed use over animal v_lossQuant

and alternatives (endogenou v_feedQuantReg

input coefficient in kg times

herd size in 1000 animals),

scaling to define feed use in

1000 t
MI(A)NSHR Mi(a)nimum v_feedlnpCoeff p_animRe@RUNR,MA See exercise
feed shares ACT,A,"DRMA")
p_maxFeedShare
p_animProdDays
DATA(MSACT,"DRMA
FEED,"Y")
REQSE(N)_ Requirements « v_feedinpCoeff p_animReq See exercise
animals written as (iR) p_animProdDays

equality



2. Definition and calculation of
different scenarios



Feed Mix per animal

Link to Supply balance

Based on input all non-

tradable and tradable
feed




As requirement are per
day multiply with no of In supply model
production cycle of p_trimFeed = false

Requirements of anirr

ENNE and CPRO conte
of feed at MS




Convert into dry matter

Min/Max feeding She

Feed mix is in fresh
matter hence multiply
with dry-matter content
of the feed



Scenario: Higher animal feed requirements +10%
(fornet v EPC o S S]}wredemEE}Uv ~dryZW Z
matter u /E ~~ ZDy



Selectiorof baseline scenario (nochan@md increase
of animal feed requirements (scen_an_feed req)



Results: Higher animal feed requirements (+10%)



Results: Higher animal feed requirements (+10%)



Fertilizer balance

ICurrently under revision for Star2
iBalance is done not at activity level but on crop group level (NGRP)

HFNUT->NITF, "Nitrogen (n ES] o] EPhbspatei&fertiliser
[P205 " v WKd& — Wigstilisef [K20 A

Mineral fertilizer is delivered from Supply balance
Balance

TTotal need of plant (adjusted by some correction factor
(v_cropNutNeedMultFacty _cropNutNeedAddFagb nitrFac))




Total need of
plant (see data
cube)

adjusted by some correction
factor v_cropNutNeedMultFact

adjusted by some correction
factor v_cropNutNeedAddFact

Another factor: p_nitrFact

increasing fertilizing needs as &

function of the yield

deliveries from crop residues an
harvest residues

deliveries from manure

Ammonia v_lossQuant during
application

extra-losses exceeding base ye|



Area Equations Variables Parameters or scalars Exercise

Distribution  fertDistMine v_fertDistRUNR,NGRI No
of mineral ineral fertilizer FNUT,"Minég)

and organic distributed to group of v_netPutQuantfRUNR,
fertilizerto  crops must exhaust total FNUT)

crops mineral N sales

NUTNED _ Nutrient factors: Exercise

nutrient need balance p_nitrFact

for group of crops v_cropNutNeedAddFact
v_cropNutNeedMultFact
Nutrient need of crop:
DATA(RUNR,MCACT,FENUT,"Y")

NUTMIN _ v_actLe(MCACT) p_minShareMinFe(MSACTMCACT,Af-xercise

Minimum use of mineral FNUT)

fertilizer v_fertDisfRUNR,NGRI v_minShareMinFertCorr

FNUT,"Minég) DATA(RUNR,MCACT,FNUT,"Y")
p_nitrFact



Area Equations Variables Parameters or scalars Exercise

mapping

mapping

mapping

fertDistExcr

Total crop available
nutrients from manure
must be distributed to
different crop groups

fertDistCres

Total nutrients from crop
resiudesand atmosperic
deposition must be
distributed to different
Crop groups

ManureNPK

excrements distributed
summed up over crop
groups

Only non permanent DATARUNR,noPermCact,FOUT)"Y Option
v_actLevl(nonPermAct)

v_ManureNPK v_ManureNPKintraTrade Manure

Definition of total manure v_actLe(RUNR,MAACT DATA(RUNR,MAACT,FOUT,"Y") from

output of animas

p_emiLoss animals



Scenario: Reduction of manure output from
animals by 5%



Results: Reduction of manure output from animals
by 5%



Results: Reduction of manure output from animals
by 5%



Constant

PMP term for activitie

guadratic term

By group of activities
defined in GRPLEVL



PMP for feed



PMP for feed

Area Equations Variables Parameters or scalars Exercise

Activity and  QUADRA _ "Quadral v_sumOfPmpTermsFee p_pmpCnst Option

feed mix and linear PMP terms v_actLevl p_pmpQuadTechn change

calibration S§]A18] -~ v_pmpCostFeedPerAni p_pmpQuadPact slope of
QUADRF_ , QUADRF1 m p_pmpFeedinpCoeffinear and feed
"Quadratic and linear PMF constant) COsts

terms feed"



Questions

How can we steer the mineral fertilizer consumption
Hn which parameter are the variable input costs accounted
Hs land fixed or variable in CAPRI supply model

PWhat is the difference between non tradable fodder and tradable
fodder in CAPRI

ICan we use more young animal in a region as we produced
Y



Questions and answers

tHow can we steer the mineral fertilizer consumption
tv_netPutQuant,add}vesE& JvSU Z vP SZ % E&] ~"hevel o (}&E E

1In which parameter are the variable input costs accounted
tp linObjecont

1ls land fixed or variable in CAPRI supply model
Tdepends on settingeq 1(eq 0) for p_landsFixed

i\(/ZVESHIS the difference between non tradable fodder and tradable fodder in

tdepends on settingeq 1(eq 0) for p_landsFixed

1Can we use more young animal in a region as we produced
tyes as they are tradable due to an endogenous market for young animals

Y



