
1. The structure of the supply 
model in CAPRI  



The supply model 

�‡Structure of GAMS file capmod.gms 
�‡General structure 
�‡Important sections and key files 
�‡Two modus for capmod with and without market model 

�‡The suppy_model.gms file 
�‡Equations, Variable , Parameters, Sets 

 
 

 
 
 
 
 

 



Set definition  

Sets the feed module related parameters, Also 
translates the changes of our scenarios into the 

parameters (p_animReq, p_animProdDays) 

Runs supply models in a loop 

Runs supply models as separate parallel threads 

�����i�µ�•�š���^�W�Z���D�_���]�v�������•�����v���Á��
production program exceeds 

ceilings 

Iteration loop 

Run for new supply at EU the 
market model to get the price 

feedback 

Prepare for new supply run 

Settings from the GUI 

Set definition for common, regions, market, policy and report 

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

Read ll data from simini.gdx (fast way to do it) 

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

Set PMP 
parameter under 
calibration 

Reports 
elasticities 

Incudes the policy 
file 

Definition of the 
supply model 





2. Important modules in the 
supply model exemplified by 

different scenarios 



Supply balances for final outputs Goods output and inputs 
with balances in the supply 

model 

�—�š�Œ�����������o�����(�������]�v�P���•�š�µ�(�(�•�_ 
FCER, FPRO,  

FENE, FMIL, FOTH  

"Non tradeable �(�������]�v�P���•�š�µ�(�(�•�_ 
MAIF, ROOF, OFAR, GRAS, STRA, 

COMF, SGMF 

YCOW, YBUL, YHEI, YCAM, YCAF, 
YPIG, YLAM, YCHI 

Sales (positive) 
and purchases 

(negative) 



Young animal balance 



Area Equations Variables Parameters or 
scalars 

Exercise from the 
policy editor 

Balance of products 
and young animals 

---- EQU SUPBAL_  
Supply balances for 
final outputs 
---- EQU INPANI_  
Input balances for 
young animals 
regional  

v_netputQunt 
v_YoungAnimUse 
V_feedQuantReg 
V_actLevl 

Yields 
DATA(RUNR,MPACT,
OMS,"Y") 
young animal 
requirements 
DATA(RUNR,MAACT,I
YANI,"Y") 
p_exoDemand 
  

Yield, Young animal 
input 
p_exoDemand 
Exercise ts_scenario 
 



Scenario: Wheat yield increase by 20% 



Selection of baseline scenario (nochange) and 
yield increase scenario (ts2) 



Results: Yield and income changes for wheat yield 
increase (+20%)  



Results: Yield and income changes for wheat yield 
increase (+20%)  



Land Balance 

�‡Two modes: 
�‡endowment fixed for grass and arable land (p_landIsFixed eq 1) 
�‡Via land supply function NONUAA in UAA -> in ARAB and GRAS (default 

setting) 

 



Fixed land endowment  

�‡P_landIsFixed 
Grassland (GRAS), 

arable (ARAB), annual 
crops (ANNC) 

Check what activities 
enter which land type Scenario with fixed 

land endowment 



Area Equations Variables Parameters or scalars Exercise from the policy editor 

Land Balance LandBal_ 
Fixed 
endowment of 
market clearing 

v_actLevl(Landt
ypes�U�_�>���s�>�_�• 

 p_landisfixed 
DATA (RU, 
landtypes, 
� L̂evl�_�U�_�z�_�• 

Exercise 



Scenario: Reduction of available arable land by 
10%  



Selection of baseline scenario (nochange) and 
arable land reduction scenario (ts9) 



Results: Reduction of available arable land by 10%  



Market clearing 

�‡P_landIsFixed 
Grassland (GRAS), 

arable (ARAB), annual 
crops (ANNC) 

Check what activities 
enter which land type Scenario with fixed 

land endowment 



Market clearing 

�‡Land supply, see also in doc 
�‡potentially be used by agriculture is allocated between agriculture 

and other land uses 
�‡At the second level the regional representative farm decides how to 

allocate total land supplied to: arable and grass land {arab, gras}. 
�‡Heterogeneity of land is reflected in a concave cost curve for 

increasing the allocation to the two land types.  
�‡The 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 potentially 

available land    



Costs for changes in the land allocation 

�‡Nest is calibrated for the observed trend 
�‡Two costs the farmer (land owner) has: 

�‡Supply UAA 
�‡Transform land GRAS and ARAB 

 



Costs for supply land  
Enter the 
objective 
function 

A (parameter also used to 
calibrate the activities) 

b 

c 



Area Equations Variables Parameters or scalars Exercise from the 
policy editor 

Land Balance E_landSupCost 
See also 
OBJEQF_ 
 

v_actLevl(landtypesBal) 
v_landSupCost 

p_landisfixed=1 
�����d�����~�Z�h�U���^Asym�_�U��
� L̂evl�_�U�_�z�_�• 
p_pmpQuadLandTypes(U
AAR) 
p_pmpLandSupplyTail 

Exercise: 
ChangeofpotentialLa
ndforUAA 



Scenario: Change in available land for UAA (+10%) 



Selection of baseline scenario (nochange) and 
increase of available land for UAA (scen_land_uaa) 



Results: Change in available land for UAA (+10%) 



Cost for transforming land types 
Enter the 
objective 
function 

Quadratic 
Cost 

Function  

Normalized 
by shares  



Cost for Transforming land types (Arab-Gras) 

Area Equations Variables Parameters or scalars Exercise from 
the policy 
editor 

Land 
Balance 

LandMarket_ 
see also OBJEQF_ 

V_actLevel(landtypes) 
V_actLevel�~�^�h�����_�• 

p_landisfixed=1 
�����d�����~�Z�h�U���^Asym�_�U���^Levl�_�U�_�z�_�• 
p_pmpCnst(LandTypes) 
p_pmpQuadLandTypes(landtypes) 

Option: 
Change costs 
for 
transforming 
Land Types  



1. Objective function in the 
supply model of CAPRI 



Objective function 

�‡Linear function (LINEAR_)  
�‡sales/purchases valued by "unit value" price EAA 
�‡variable costs 
�‡Premiums 
�‡Minus Endogenous cut of premiums in case of overshot of entitlements 

(comes later) 

�‡Total Objective function  
OBJEQF_ = summing linear and quadratic costs   

�‡Target Variable   
v_obje in OBJEQF_ (solver print out) 

 



Scenario 
Solver 

Only during calibration, 
calibrates to given prices 
for exogenous Demand 

Only during calibration, 
calibration to given prices 

Variable costs see 
define_obje.gms  

Premium per 
activities 



Objective function  
Area Equations Variables Parameters or scalars Exercise from 

the policy 
editor 

Objective 
Function 

LINEAR_,  v_linObjePart 
v_overshotEntl 
v_actLevl 
v_netPutQuant 

Premium: 
DATA(RUNR,MPACT,"PRME","Y") 
Premium loss when overshot: 
p_entlLimit(RUNR,PSDPAY_cutEndog, 
DDTarget,"Cut") 
Price: 
DATA(MSACT,"UVAG",OM_OBJE,"Y") 
Switch for scenario solver: 
p_useUvagScen:  

OBJEQF_ 
 

v_linObjePart 
v_sumOfPmpTermsLevls 
v_labCap 
v_sumOfPmpTermsFeed 
v_pmpCostLandMarket 
v_landSupCost 
 



Feed Balance 
Area Equations Variables Parameters or scalars Exercise from the 

policy editor 

Feeding 
block 

FEDUSE_  Balance for 
feedingstuff regional 
add up feed use over animals 
and alternatives (endogenous 
input coefficient in kg times 
herd size in 1000 animals), 
scaling to define feed use in 
1000 t  

v_feedInpCoeff 
v_actLevl(MAACT) 
v_lossQuant 
v_feedQuantReg 

p_maxFeedShare See exercise 

MI(A)NSHR_  Mi(a)nimum 
feed shares 

v_feedInpCoeff p_animReq(RUNR,MA
ACT,A,"DRMA" ) 
p_maxFeedShare 
p_animProdDays 
DATA(MSACT,"DRMA",
FEED,"Y") 

See exercise 

REQSE(N)_  Requirements of 
animals written as (in)-
equality 

v_feedInpCoeff p_animReq 
p_animProdDays 

See exercise 



2. Definition and calculation of 
different scenarios 



Link to Supply balance 

Based on input all non-
tradable and tradable 

feed 

Feed Mix per animal 



Requirements of animal  
In supply model 

p_trimFeed = false 

ENNE and CPRO content 
of feed at MS 

As requirement are per 
day multiply with no of 

production cycle of 
animals 



Min/Max feeding Shares 
Convert into dry matter 

Multiply share 

Feed mix is in fresh 
matter hence multiply 

with dry-matter content 
of the feed 



Scenario: Higher animal feed requirements +10%  
(for net ���v���Œ�P�Ç���o�����š���š�]�}�v���~�^���E�E���_�•�U��crude �‰�Œ�}�š���]�v���~�^���Z�W�Z�_�•�U��dry 
matter �u���Æ���~�^���Z�D�y�_�• 



Selection of baseline scenario (nochange) and increase 
of animal feed requirements (scen_an_feed_req) 



Results: Higher animal feed requirements (+10%) 



Results: Higher animal feed requirements (+10%) 



Fertilizer balance 

�‡Currently under revision for Star2  
�‡Balance is done not at activity level but on crop group level (NGRP) 
�‡FNUT->NITF, "Nitrogen in �(���Œ�š�]�o�]�•���Œ� �̂U���W�,�K�& "Phospate in fertiliser 

[P2O5�•�^�����v�����W�K�d�&���—�W�}�š���•�•�]�µ�u��in fertiliser [K2O�•� ̂
�‡Mineral fertilizer is delivered from Supply balance  
Balance 
�‡Total need of plant (adjusted by some correction factor 

(v_cropNutNeedMultFact, v_cropNutNeedAddFact, p_nitrFact)) 
 
 



Total need of 
plant (see data 

cube)  

purchases of 
mineral fertilizer 

 

deliveries from manure 

deliveries from crop residues and 
harvest residues 

extra-losses exceeding base year 

Ammonia v_lossQuant during 
application 

 

increasing fertilizing needs as a 
function of the yield 

Another factor: p_nitrFact 

adjusted by some correction 
factor v_cropNutNeedAddFact  

adjusted by some correction 
factor v_cropNutNeedMultFact 



Area Equations Variables Parameters or scalars Exercise 

Distribution 
of mineral 
and organic 
fertilizer to 
crops  

fertDistMine_ 
ineral fertilizer 
distributed to group of 
crops must exhaust total 
mineral N sales 

v_fertDist(RUNR,NGRP,
FNUT,"Mine") 
v_netPutQuant(RUNR,
FNUT) 

No 

NUTNED_ 
nutrient need balance 
for group of crops 

Nutrient factors: 
p_nitrFact 
v_cropNutNeedAddFact 
v_cropNutNeedMultFact 
Nutrient need of crop: 
DATA(RUNR,MCACT,FNUT,"Y") 

Exercise 

NUTMIN_ 
Minimum use of mineral 
fertilizer  

v_actLevl(MCACT) 
 
v_fertDist(RUNR,NGRP,
FNUT,"Mine") 

p_minShareMinFert(MSACT,MCACT,A,
FNUT) 
v_minShareMinFertCorr 
DATA(RUNR,MCACT,FNUT,"Y") 
p_nitrFact 

Exercise 



Feed Balance 
Area Equations Variables Parameters or scalars Exercise from the 

policy editor 

Feeding 
block 

FEDUSE_  Balance for 
feedingstuff regional 
add up feed use over animals 
and alternatives (endogenous 
input coefficient in kg times 
herd size in 1000 animals), 
scaling to define feed use in 
1000 t  

v_feedInpCoeff 
v_actLevl(MAACT) 
v_lossQuant 
v_feedQuantReg 

p_maxFeedShare See exercise 

MI(A)NSHR_  Mi(a)nimum 
feed shares 

v_feedInpCoeff p_animReq(RUNR,MA
ACT,A,"DRMA" ) 
p_maxFeedShare 
p_animProdDays 
DATA(MSACT,"DRMA",
FEED,"Y") 

See exercise 

REQSE(N)_  Requirements of 
animals written as (in)-
equality 

v_feedInpCoeff p_animReq 
p_animProdDays 

See exercise 



2. Definition and calculation of 
different scenarios 



Link to Supply balance 

Based on input all non-
tradable and tradable 

feed 

Feed Mix per animal 



Requirements of animal  
In supply model 

p_trimFeed = false 

ENNE and CPRO content 
of feed at MS 

As requirement are per 
day multiply with no of 

production cycle of 
animals 



Min/Max feeding Shares 
Convert into dry matter 

Multiply share 

Feed mix is in fresh 
matter hence multiply 

with dry-matter content 
of the feed 



Scenario: Higher animal feed requirements +10%  
(for net ���v���Œ�P�Ç���o�����š���š�]�}�v���~�^���E�E���_�•�U��crude �‰�Œ�}�š���]�v���~�^���Z�W�Z�_�•�U��dry 
matter �u���Æ���~�^���Z�D�y�_�• 



Selection of baseline scenario (nochange) and increase 
of animal feed requirements (scen_an_feed_req) 



Results: Higher animal feed requirements (+10%) 



Results: Higher animal feed requirements (+10%) 



Fertilizer balance 

�‡Currently under revision for Star2  
�‡Balance is done not at activity level but on crop group level (NGRP) 
�‡FNUT->NITF, "Nitrogen in �(���Œ�š�]�o�]�•���Œ� �̂U���W�,�K�& "Phospate in fertiliser 

[P2O5�•�^�����v�����W�K�d�&���—�W�}�š���•�•�]�µ�u��in fertiliser [K2O�•� ̂
�‡Mineral fertilizer is delivered from Supply balance  
Balance 
�‡Total need of plant (adjusted by some correction factor 

(v_cropNutNeedMultFact, v_cropNutNeedAddFact, p_nitrFact)) 
 
 



Total need of 
plant (see data 

cube)  

purchases of 
mineral fertilizer 

 

deliveries from manure 

deliveries from crop residues and 
harvest residues 

extra-losses exceeding base year 

Ammonia v_lossQuant during 
application 

 

increasing fertilizing needs as a 
function of the yield 

Another factor: p_nitrFact 

adjusted by some correction 
factor v_cropNutNeedAddFact  

adjusted by some correction 
factor v_cropNutNeedMultFact 



Area Equations Variables Parameters or scalars Exercise 

Distribution 
of mineral 
and organic 
fertilizer to 
crops  

fertDistMine_ 
ineral fertilizer 
distributed to group of 
crops must exhaust total 
mineral N sales 

v_fertDist(RUNR,NGRP,
FNUT,"Mine") 
v_netPutQuant(RUNR,
FNUT) 

No 

NUTNED_ 
nutrient need balance 
for group of crops 

Nutrient factors: 
p_nitrFact 
v_cropNutNeedAddFact 
v_cropNutNeedMultFact 
Nutrient need of crop: 
DATA(RUNR,MCACT,FNUT,"Y") 

Exercise 

NUTMIN_ 
Minimum use of mineral 
fertilizer  

v_actLevl(MCACT) 
 
v_fertDist(RUNR,NGRP,
FNUT,"Mine") 

p_minShareMinFert(MSACT,MCACT,A,
FNUT) 
v_minShareMinFertCorr 
DATA(RUNR,MCACT,FNUT,"Y") 
p_nitrFact 

Exercise 



Area Equations Variables Parameters or scalars Exercise 

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

excrements distributed 
summed up over crop 
groups 

mapping fertDistCres_ 
Total nutrients from crop 
resiudes and atmosperic 
deposition must be 
distributed to different 
crop groups  

Only non permanent 
 v_actLevl(nonPermAct) 

DATA(RUNR,noPermCact,FOUT,"Y") Option 

mapping ManureNPK_ 
Definition of total manure 
output of animals 

v_ManureNPK 
v_actLevl(RUNR,MAACT 

v_ManureNPKintraTrade 
DATA(RUNR,MAACT,FOUT,"Y") 
p_emiLoss 

Manure 
from 
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% 



PMP term for activities 
Constant 

quadratic term 

By group of activities 
defined in GRPLEVL 



PMP for feed 



PMP for feed 

Area Equations Variables Parameters or scalars Exercise 

Activity and 
feed mix 
calibration 

QUADRA_          "Quadratic 
and linear PMP terms 
�����š�]�À�]�š�]���•�^ 
QUADRF_ , QUADRF1         
"Quadratic and linear PMP 
terms feed"  
 

v_sumOfPmpTermsFeed 
v_actLevl 
v_pmpCostFeedPerAni
m 

p_pmpCnst 
p_pmpQuadTechn 
p_pmpQuadPact 
p_pmpFeedInpCoeff (linear and 
constant) 

Option 
change 
slope of 
feed 
costs 



Questions   

�‡How can we steer the mineral fertilizer consumption 
�‡In which parameter are the variable input costs accounted 
�‡Is land fixed or variable in CAPRI supply model 
�‡What is the difference between non tradable fodder and tradable 

fodder in CAPRI 
�‡Can we use more young animal in a region as we produced 
�Y 

 



Questions and answers   

�‡How can we steer the mineral fertilizer consumption 
�‡v_netPutQuant, add ���}�v�•�š�Œ���]�v�š�U�����Z���v�P�����š�Z�����‰�Œ�]�������~�^�h�s���'�_�•���(�}�Œ���E�W�<�����š���(���Œ�u��level 

�‡In which parameter are the variable input costs accounted 
�‡p_linObjecont 

�‡Is land fixed or variable in CAPRI supply model 
�‡depends on settings eq 1(eq 0) for p_landsFixed  

�‡What is the difference between non tradable fodder and tradable fodder in 
CAPRI 

�‡depends on settings eq 1(eq 0) for p_landsFixed  
�‡Can we use more young animal in a region as we produced 

�‡yes as they are tradable due to an endogenous market for young animals 
�Y 

 


