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Ex 6: Fertilizer Pricing

✓Crop nutrient need is assumed to be covered by fertilizer 
purchased

✓This are costs which can impact the decision of a farmer as 
certain crops need more and others less fertilizer particular 
regarding nitrogen fertilizer

✓Aim is to introduce prices for N/P/K and include this as 
additional costs in the objective function of the farmer 
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Ex 6: Fertilizer Pricing
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✓Let’s assume that the requirements need to fulfilled by purchasing fertilizer to 
a given price.

✓Please define a price parameter for our nutrients 
parameter p_fertilzer_price(FNUT);

p_fertilzer_price("NITF") = 0.18;

p_fertilzer_price("PHOF") = 0.25;

p_fertilzer_price("POTF") = 0.11;

Then define a new objective function
equation e_obj_fertlizer "new objective for including costs of fertilizer";

e_obj_fertlizer ..  v_obje =E= sum (cols, v_actLevl(cols)* p_UVAG(cols)) –

sum(FNUT, v_Nutrientneed(FNUT) * p_fertilzer_price(FNUT));

model myfarm_fert /all - e_obj - e_NUTNED_NITF -e_NUTNED_PHOF –

e_NUTNED_POTF/;

solve myfarm_fert using lp maximizing v_obje;

Add some code line for reporting crops levels and nutrient need as we have 
learnt to see the effect in a parameter as scenarios 

Minus the costs for 
nutrients



Ex 6: Fertilizer Pricing

▪ Q6.1:  How does the cropping program changes when 
accounting for fertilizer costs? What could be the reason?
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Ex 6: Fertilizer Pricing

Results
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Ex 7: Fertilizer price shock

✓We use a loop statement to simulate different price 
for fertilizer N and observe the cropping pattern, 
shadow value changes and total gross margin 
changes using a parameter and execute the results 
to GDX
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Ex 7: Fertilizer price shock
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✓Please define a set and a parameter used to change the price
set steps/1*5/;

parameter p_steps(steps);

Please define for each run in the loop a change factor
p_steps("1")= 100;

p_steps("2")= 1.;

p_steps("3")= 0.5;

p_steps("4")= 0.1;

p_steps("5")= 0.0;

Please define a reporting parameter with three dimensions
parameter p_reporting(steps,*,*);parameter p_fertilzer_price_ori(FNUT);

*store value

p_fertilzer_price_ori(FNUT)=p_fertilzer_price(FNUT);

loop(steps,

p_fertilzer_price("NITF") =  p_fertilzer_price_ori("NITF") * p_steps(steps);

Solve myfarm_fert using lp maximizing v_obje;

p_reporting(steps,cols,"prod") = v_actLevl.l(cols);

p_reporting(steps,"total","GM") = v_obje.l;

p_reporting(steps,cols,"Shadow") = v_actLevl.m(cols) ;

p_reporting(steps,"price NITF","shock") = p_fertilzer_price_ori("NITF") * 

p_steps(steps);

);

execute_unload "all.gdx";



Ex 7: Fertilizer price shock

▪ Q7.2:  Simulate a fertilizer tax for nitrogen "NITF" by 
decreasing and increasing the fertilizer price stepwise 

▪ Q7.2: Draw or show the relationship between total gross 
margin and the fertilizer tax

▪ Q7.3: When the fertilizer price for nitrogen increases 
drastically what happens with the production program
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Ex 7: Fertilizer price shock
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Results



Compile time conditions 

✓When GAMS executes the program, the code is first compiled and then 
executed 

✓During compilation it checks (and modify) the code but does not 
produce any results (does not run any logic) but produces a listing file

✓All command with a $ in the first column of a code-line are compile time 
statements and are interpreted during the compilation.

✓Compile time statements cannot be seen in the .lst file

✓Dollar control options are not part of the GAMS language. They instruct 
the compiler to perform some task. Therefore, dollar control options are 
not terminated with a semicolon as real GAMS language statements.

✓See also 
https://gams.com/latest/docs/UG_DollarControlOptions.html?print=1#
UG_DollarControl_Syntax
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Compile time conditions 
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Compile time statements
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Only Compile
$setglobal TRIGGER on

parameter p(*);

set s/1*10/;

$iftheni %TRIGGER% == on

p(s)=uniform(1,2);

$endif

display p;

✓ Compile & Execute
$setglobal TRIGGER on

parameter p(*);

set s/1*10/;

$iftheni %TRIGGER% == on

p(s)=uniform(1,2);

$endif

display p;



Compile time statements
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Only Compile
$setglobal TRIGGER off

parameter p(*);

set s/1*10/;

$iftheni %TRIGGER% == on

p(s)=uniform(1,2);

$endif

display p;

Compile & Execute
$setglobal TRIGGER off

parameter p(*);

set s/1*10/;

$iftheni %TRIGGER% == on

p(s)=uniform(1,2);

$endif

display p;



CAPRI uses a lot of compile time 
conditions  

✓ To copy the content of another file into the program
$include 'envind\def_gascoeff.gms’

✓ To define variable a simple logic which can be assessed later during 
compilation
$setglobal declAmmoSymbols NO

✓ To check of a file exist in a folder and to do simple character manipulation
$ifi exist '%results_in%\simini\sim_ini_%NTSLVL%%BAS%%SIM%%MODID%.gdx‘

✓ They can be combined in one line
$ifi %BASELINE%==on $setglobal declAmmoSymbols NO

✓To enforce to ignore parts of the code to be compiled 
$goto after_simini
code
$label after_simini
$ontext
code
$offtext
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