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Table:

	Sl.No.
	Model Variable/Parameter
	Formula
	Initial value
	Value
	Unit
	Source

	1
	Attractiveness_of_Alternative_Crop_production(t)
	 Attractiveness_of_Alternative_Crop_production(t - dt) + (Increase - Decrease) * dt
	1.9
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	2
	Cost_of_Storage(t)
	Cost_of_Storage(t - dt) + (Change_in_Storage_Cost) * dt {NON-NEGATIVE}
	0.05
	 
	INR/t
	Discussion with Farmer

	3
	Change_in_Storage_Cost
	Cost_of_Storage*Growth_Rate_in_Storage_Cost 
	 
	 
	INR/t/Months
	

	4
	Expected_Price(t)
	Expected_Price(t - dt) + (Change_in_Expected_Price) * dt
	 Baseline_Sorghum_Price
	 
	INR/t
	

	5
	Change_in_Expected_Price
	 ((Indicated_price-Expected_Price)/Expected_Sorghum_Price_Change_Delay)
	 
	 
	INR/t/Months
	

	6
	Income(t)  Income(t - dt) + (Change_in_Income) * dt {NON-NEGATIVE}
	 
	 
	11254
	INR/Months
	GDP data of India

	7
	Change_in_Income
	Monthly_Income_Growth*Income {UNIFLOW}
	 
	 
	Dimensionless
	

	8
	Industry_Demand_(Analytical)(t)
	Industry_Demand_(Analytical)(t - dt) + (Change_in_Industry_Demand) * dt
	  Baseline_Monthly_Sorghum_demand
	 
	t/Months
	

	9
	Change_in_Industry_Demand
	 (Indicated_demand_for_sorghum-"Industry_Demand_(Analytical)")/Demand_Adjustment_Delay
	 
	 
	t/Months/Months
	

	10
	Inflation_Adjusted_Cost_per_ha(t)
	Inflation_Adjusted_Cost_per_ha(t - dt) + (Flow_5) * dt {NON-NEGATIVE}
	IF Production_Cost_Per_ha =0 THEN PREVIOUS(SELF, 6831) ELSE Production_Cost_Per_ha
	 
	INR/ha
	

	11
	Rate of Change of Inflation
Adjusted Cost Per ha
	Inflation*Inflation_Adjusted_Cost_per_ha {UNIFLOW}
	 
	 
	INR/ha/Months
	

	12
	Inflation_Adjusted_Revenue_from_Fodder(t)
	Inflation_Adjusted_Revenue_from_Fodder(t - dt) + (Flow_6) * dt {NON-NEGATIVE}
	IF Revenue_From_Fodder =0 THEN PREVIOUS(SELF, 808993451) ELSE Production_Cost_Per_ha
	 
	INR
	

	13
	Rate of Change of Inflation
Adjusted Revenue from Fodder
	Inflation_Adjusted_Revenue_from_Fodder*Inflation {UNIFLOW}
	 
	 
	INR/Months
	

	14
	Long_Term_Storage(t)
	Long_Term_Storage(t - dt) + (Moving_to_Long_Term_Storage - Moving_to_Short_Term_Storage) * dt {NON-NEGATIVE}
	0
	 
	t
	Discussion with Farmer

	15
	Moving_to_Long_Term_Storage
	MAX(0, (Desired_Long_Term_Storage-Long_Term_Storage))/Time_to_Move_to_Long_Term_Storage {UNIFLOW}
	 
	 
	t/Months
	

	16
	Moving_to_Short_Term_Storage
	Effect_of_Price_on_Long_Term_Selling_Decision * Long_Term_Storage/Time_to_Move_to_Storage {UNIFLOW}
	 
	 
	t/Months
	

	17
	Market_Inventory(t)
	Market_Inventory(t - dt) + (Instant_Selling_Sorghum + Selling_Stored_Sorghum - Sorghum_Selling_Rate) * dt {NON-NEGATIVE}
	 
	 
	t
	

	18
	INIT Market_Inventory
	Customer_Orders*(Desired_Inventory_Coverage)
	 
	 
	t
	

	19
	Instant_Selling_Sorghum
	 Instant_Selling {UNIFLOW}
	 
	 
	t/Months
	

	20
	Selling_Stored_Sorghum
	IF Short_Term_Storage>0 THEN (MIN(Selling_Rate_of_Stored_Sorghum, "Industry_Demand_(Analytical)")) ELSE 0 {UNIFLOW}
	 
	 
	t/Months
	

	21
	Sorghum_Selling_Rate
	 Desired_Sales_Rate*Order_Fulfillment_Ratio {UNIFLOW}
	 
	 
	t/Months
	

	22
	Population(t)
	 Population(t - dt) + (Change_in_Population) * dt {NON-NEGATIVE}
	Baseline_Population
	 
	People
	

	23
	Change_in_Population
	 Population*Monthly_Population_Growth {UNIFLOW}
	 
	 
	People/Months
	

	24
	Short_Term_Storage(t)
	 Short_Term_Storage(t - dt) + (Sorghum_Storing_Rate + Moving_to_Short_Term_Storage - Selling_Stored_Sorghum - Moving_to_Long_Term_Storage) * dt {NON-NEGATIVE}
	0
	 
	t
	Discussion with Farmer

	25
	Sorghum_Storing_Rate
	 (Sorghum_Available_for_Market-Instant_Selling)/Time_to_Move_to_Storage {UNIFLOW}
	 
	 
	t/Months
	

	26
	Moving_to_Short_Term_Storage
	Effect_of_Price_on_Long_Term_Selling_Decision * Long_Term_Storage/Time_to_Move_to_Storage {UNIFLOW}
	 
	 
	t/Months
	

	27
	Selling_Stored_Sorghum
	 IF Short_Term_Storage>0 THEN (MIN(Selling_Rate_of_Stored_Sorghum, "Industry_Demand_(Analytical)")) ELSE 0 {UNIFLOW}
	 
	 
	t/Months
	

	28
	Moving_to_Long_Term_Storage
	 MAX(0, (Desired_Long_Term_Storage-Long_Term_Storage))/Time_to_Move_to_Long_Term_Storage {UNIFLOW}
	 
	 
	t/Months
	

	29
	Traditional Sorghum Demand
	 Sorghum_dd(t - dt) + (Flow_2 - Flow_1) * dt {NON-NEGATIVE}
	Sorghum_Demand_from_Traditional_Product
	 
	t
	

	30
	Traditional Demand Increase
	 Sorghum_dd*Converter_3 {UNIFLOW}
	 
	 
	t
	

	31
	Traditional Demand Decrease
	Sorghum_dd*Converter_4 {UNIFLOW}
	 
	 
	t
	

	32
	Sorghum_Farmer_Population(t)
	Sorghum_Farmer_Population(t - dt) + (Change_in_Sorghum_Farmer_Population) * dt {NON-NEGATIVE}
	Baseline_Sorghum_Farmer_Population
	 
	People
	

	33
	Change_in_Sorghum_Farmer_Population
	Sorghum_Farmer_Population*Monthly_Population_Growth {UNIFLOW}
	 
	 
	People/Months
	

	34
	Sorghum_Production(t)
	Sorghum_Production(t - dt) + (Sorghum_Production_Rate - Sorghum_Harvested) * dt {CONVEYOR}
	0;TRANSIT TIME = 4
	 
	t
	

	35
	Sorghum_Production_Rate
	IF (Area_Under_Sorghum>0)THEN ((Area_Under_Sorghum*Sorghum_Yield)/Time_to_Sow_Sorghum) ELSE 0    {IF (Area_Under_Sorghum>0)THEN ((Area_Under_Sorghum*Sorghum_Yield)/Time_to_Sow_Sorghum) ELSE 0} {UNIFLOW}
	 
	 
	t/Months
	

	36
	Sorghum_Harvested  ( CONVEYOR OUTFLOW)
	 
	 
	 
	t/Months
	

	37
	Sorghum_Residue_Production(t)
	 Sorghum_Residue_Production(t - dt) + (Sorghum_Residue_Production_Rate - Sorghum_Residue_Use) * dt {CONVEYOR}
	0;TRANSIT TIME = 4
	 
	t/Months
	

	38
	Sorghum_Residue_Production_Rate
	 IF (Area_Under_Sorghum) THEN ((Area_Under_Sorghum*Residue_Yield)/Time_to_Sow_Sorghum) ELSE 0   {IF (Area_Under_Sorghum) THEN ((Area_Under_Sorghum*Residue_Yield)/Time_to_Sow_Sorghum) ELSE 0} {UNIFLOW}
	 
	 
	t/Months
	

	39
	Sorghum_Residue_Use  (CONVEYOR OUTFLOW)
	 
	 
	 
	t/Months
	

	40
	Storage_Capacity(t)  Storage_Capacity(t - dt) + (Change_in_Storage_Capacity) * dt {NON-NEGATIVE}
	 
	 
	 
	
	

	41
	INIT Storage_Capacity
	Sorghum_Available_for_Market*.8
	 
	 
	t
	

	42
	Change_in_Storage_Capacity
	Storage_Capacity*Storage_Capacity_Growth_Rate/12 {UNIFLOW}
	 
	 
	t/Months
	

	43
	Actual_Crop_Failures
	 
	 
	1
	Years
	VDASA data and Discussion with farmer

	44
	Actual_Farm_Size
	 
	 
	0.9
	ha
	VDASA data and Discussion with farmer

	45
	Actual_Irrigation_Access
	 
	 
	30
	mm
	VDASA data and Discussion with farmer

	46
	Actual_number_of_cattle
	 
	 
	1
	number
	VDASA data and Discussion with farmer

	47
	Actual_Sorghum_Consumption_Experience
	 
	 
	5
	Years
	VDASA data and Discussion with farmer

	48
	Animal_Labour_Cost
	Animal_Labour_needed*Animal_Labour_price
	 
	 
	INR/ha
	

	49
	Animal_Labour_needed
	 
	 
	2
	animal labour/ha
	VDSA Data

	50
	Animal_Labour_price
	 
	 
	500
	INR/animal labour
	VDSA Data

	51
	APMC_Charge
	Sorghum_Yield*APMC_Rate
	 
	1
	INR/ha
	Discussion with farmer

	52
	Area_at_the_end_of_each_session
	Sorghum_Harvested/Sorghum_Yield
	 
	 
	ha
	

	53
	Area_Under_Sorghum
	Rabi_Pulse*Initial_Area*Relative_Attractiveness_of_Sorghum
	 
	 
	ha
	

	54
	Attractiveness_of_Sorghum_Production
	Effect_of_Sorghum_Crop_Failure_in_Last_Five_Years_on_Attractiveness * Effect_of_Farm_Size_on_Attractiveness * Effect_of_Sorghum_Cost_of_Cultivation_on_Attractiveness * Effect_of_Cumulative_Sorghum_Consumption_Experience_on_Attractiveness * Effect_of_Sorghum_Yield_on_Attractiveness * Effect_of_Sorghum_Price_on_Attractiveness * Effect_of_Access_to_Irrigation_on_Attractiveness * Effect_of_Residue_Demand_from_Cattle_on_Attractiveness
	 
	 
	Dimensionless
	

	55
	Average_Family_Member
	 
	 
	5.47
	person/family
	VDSA Data

	56
	Average_Farmer_Income_per_ha
	IF Revenue_Per_ha>0 THEN Revenue_Per_ha-Inflation_Adjusted_Cost_per_ha ELSE 0
	 
	 
	INR/ha
	

	57
	Average_per_Capita_Sorghum_Consumption_Per_Year_in_Sorghum_Farming_Family
	 
	 
	0.053
	t/year/people
	VDSA Data

	58
	Baseline_Monthly_Sorghum_demand
	Sorghum_Demand_from_Consumer+Exports+Net_Stocks
	 
	 
	t/Months
	

	59
	Baseline_Population
	 
	 
	1210000000
	People
	Census Data

	60
	Baseline_Sorghum_Farmer_Population
	Number_of_Sorghum_Farmer_Family*Average_Family_Member
	 
	 
	People
	

	61
	Baseline_Sorghum_Price
	 
	 
	 
	
	

	62
	Cleaning_Charge
	Sorghum_Yield*Cleaning_Rate
	 
	 
	INR/ha
	

	63
	Cleaning_Rate
	 
	 
	1
	INR/ha
	Discussion with farmer

	64
	Coefficient of Traditional Demand Increase
	 
	 
	0.056
	Dimensionless
	Discussion with Farmer Trader and Consumer

	65
	Coefficient of Traditional Demand Decrease
	 
	 
	0.0625
	Dimensionless
	Discussion with Farmer Trader and Consumer

	66
	Coverage_Perception_Time
	 
	 
	1
	Months
	Discussion with  Trader

	67
	Customer_Orders
	Industry_Demand_(Analytical)
	 
	 
	t/Months
	

	68
	Decrease_in_Attraction_of_Alternative_Crop_Production
	 
	 
	0.0315
	Dimensionless
	Discussion with Farmer

	69
	Demand_Adjustment_Delay
	 
	 
	1
	Months
	Discussion with Farmer Trader and Consumer

	70
	Demand_intercept_for_sorghum
	LN((Baseline_Monthly_Sorghum_demand*((1+Monthly_Population_Growth)^TIME))/(Baseline_Sorghum_Price^Price_elasticity_of_demand_for_sorghum))
	 
	 
	t
	

	71
	Desired_Inventory_Coverage
	 
	 
	1
	Months
	Discussion with Trader

	72
	Desired_Long_Term_Storage  Sorghum_Available_for_Market*Desired_Long_term_Storage_Fraction
	 
	 
	 
	
	

	73
	Desired_Long_term_Storage_Fraction
	 
	 
	0.05
	Dimensionless
	Discussion with Trader

	74
	Desired_Sales_Rate
	Customer_orders
	 
	 
	t/Months
	

	75
	Effect_of_Access_to_Irrigation_on_Attractiveness
	EXP(Sensitivity_to_Irrigation_Access*Actual_Irrigation_Access/Reference_Irrigation_Requirement)
	 
	 
	Dimensionless
	

	76
	Effect_of_Cost_on_Price
	 1+Sensitivity_of_Price_to_Costs*((Expected_Production_Costs/Expected_Price)-1)
	 
	 
	Dimensionless
	

	77
	Effect_of_Cumulative_Sorghum_Consumption_Experience_on_Attractiveness
	EXP(Sensitivity_to_Cumulative_Sorghum_Consumption_Experiance*Actual_Sorghum_Consumption_Experience/Reference_Sorghum_Consumption_Experience)
	 
	 
	Dimensionless
	

	78
	Effect_of_Farm_Size_on_Attractiveness
	 EXP(Sensitivity_to_Farm_Size*Actual_Farm_Size/Reference_Farm_Size)
	 
	 
	Dimensionless
	

	79
	Effect_of_Initial_Money_Requirement_on_Instant_Selling
	 
	 
	0.7
	Dimensionless
	Discussion with Farmer

	80
	Effect_of_Inventory_Coverage_on_Price
	Relative_Inventory_Coverage^Sensitivity_of_Price_to_Inventory_Coverage
	 
	 
	Dimensionless
	

	81
	Effect_of_Price_on_Instant_Selling
	 
	 
	1
	Dimensionless
	Discussion with Farmer

	82
	Effect_of_Price_on_Long_Term_Selling_Decision
	GRAPH(price_premium) 
	(0.000, 0.000), (0.200, 0.000), (0.400, 0.000), (0.600, 0.000), (0.800, 0.000), (1.000, 0.000), (1.200, 0.500), (1.400, 1.000), (1.600, 1.000), (1.800, 1.000), (2.000, 1.000)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	83
	Effect_of_Price_on_Selling_Decision
	GRAPH(price_premium)
	(0.000, 0.600), (0.200, 0.600), (0.400, 0.600), (0.600, 0.600), (0.800, 0.600), (1.000, 0.600), (1.100, 0.800), (1.200, 1.000), (1.600, 1.000), (1.800, 1.000), (2.000, 1.000)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	84
	Effect_of_Reference_Sorghum_Price_on_Instant_selling
	 
	 
	1
	Dimensionless
	Discussion with Farmer

	85
	Effect_of_Residue_Demand_from_Cattle_on_Attractiveness
	EXP(Sensitivity_to_Residue_Demand*Actual_number_of_cattle/Reference_number_of_cattle)
	 
	 
	Dimensionless
	

	86
	Effect_of_Sorghum_Cost_of_Cultivation_on_Attractiveness
	EXP((-Sensitivity_to_Sorghum_Cost_of_Cultivation) *last_year_production_cost/Reference_Sorghum_Cost_of_Cultivation)
	 
	 
	Dimensionless
	

	87
	Effect_of_Sorghum_Crop_Failure_in_Last_Five_Years_on_Attractiveness
	EXP(Sensitivity_to_Sorghum_Crop_Failure*Actual_Crop_Failures/Reference_Crop_Failures)
	 
	 
	Dimensionless
	

	88
	Effect_of_Sorghum_Price_on_Attractiveness
	EXP(Sensitivity_to_Sorghum_Price*Last_Year_Sorghum_Selling_Price_for_Farmer/Reference_Sorghum_Price)
	 
	 
	Dimensionless
	

	89
	Effect_of_Sorghum_Yield_on_Attractiveness
	EXP(Sensitivity_to_Sorghum_Yield*last_period_actual_Sorghum_Yield/Reference_Sorghum_Yield)
	 
	 
	Dimensionless
	

	90
	Effect_of_Technology_on_Residue_Yield
	 
	 
	0
	Dimensionless
	Policy Variable

	91
	Effect_of_Technology_on_Sorghum_Yield
	 
	 
	0
	Dimensionless
	Policy Variable

	92
	Expected_Production_Costs
	 SMTH1(Per_ton_Sorghum_Production_Cost,Time_to_Adjust_Expected_Costs)
	 
	 
	INR/t
	

	93
	Expected_Sorghum_Price_Change_Delay
	 
	 
	6
	Month
	Discussion with farmer and trader

	94
	Expected_Variable_Cost
	SMTH1(variable_Cost_Per_ton_Sorghum_Production,Time_to_Adjust_Expected_Variable_Costs)
	 
	 
	INR/t
	

	95
	Exports
	 
	 
	0
	t/Months
	Assumption

	96
	Fertilizer_Cost
	Fertilizer_Needed*Fertilizer_Price
	 
	 
	INR/ha
	

	97
	Fertilizer_Needed
	 
	 
	1
	kg/ha
	VDASA data and Discussion with farmer

	98
	Fertilizer_Price
	 
	 
	600
	INR/kg
	VDASA data and Discussion with farmer

	99
	Fodder_Price
	 
	 
	2000
	INR/t
	VDASA data and Discussion with farmer

	100
	Growth_Rate_in_Storage_Cost
	PULSE(0.02,24,12)
	 
	 
	Dimensionless
	

	101
	Human_Labour_Cost
	Human_Labour_Needed*Human_Labour_Price
	 
	 
	INR/ha
	

	102
	Human_Labour_Needed
	 
	 
	35
	Person/ha
	VDASA data and Discussion with farmer

	103
	Human_Labour_Price
	 
	 
	100
	INR/person
	VDASA data and Discussion with farmer

	104
	Income_Elasticity_of_Sorghum
	 
	 
	(-0.05)
	Dimensionless
	From Minot and Goletti for VN 1998

	105
	Increase_in_Attractiveness_of_Alternative_Crop_Production
	 
	 
	0.0512
	Dimensionless
	Discussion with farmer

	106
	Indicated_demand_for_sorghum
	EXP(Demand_intercept_for_sorghum)*(Sorghum_Selling_Price_for_Farmer^Price_elasticity_of_demand_for_sorghum)*(Income^Income_Elasticity_of_Sorghum)
	 
	 
	t/Months
	

	107
	Indicated_price
	MAX(Minimum_price,Sorghum_Selling_Price_for_Farmer)
	 
	 
	INR/t
	

	108
	Indicated_Price_with_Storage
	 Expected_Price-(Cost_of_Storage*(1-Storage_Subsidy))
	 
	 
	INR/t
	

	109
	Inflation
	 
	 
	0.00407
	Dimensionless
	discussion with trader and farmer

	110
	Initial_Area _Under_Sorghum
	 
	 
	7354000
	ha
	Ministry of Agriculture & Farmers Welfare, Govt. of India

	111
	Initial_Price
	 IF Last_Year_Sorghum_Selling_Price_for_Farmer=0 THEN PREVIOUS(SELF, 10000) ELSE Last_Year_Sorghum_Selling_Price_for_Farmer
	 
	 
	INR/t
	

	112
	Instant_Selling
	MAX(Instant_Selling_Desired, Instant_Selling_Necessary)
	 
	 
	t/Months
	

	113
	Instant_Selling_Desired
	Sorghum_Available_for_Market*Effect_of_Price_on_Instant_Selling*Effect_of_Initial_Money_Requirement_on_Instant_Selling*Effect_of_Reference_Sorghum_Price_on_Instant_selling
	 
	 
	Dimensionless
	

	114
	Instant_Selling_Necessary
	IF Sorghum_Available_for_Market-Storage_Capacity >0 THEN Sorghum_Available_for_Market-Storage_Capacity ELSE 0    
	 
	 
	t
	

	115
	Inventory_Coverage
	Market_Inventory/Desired_Sales_Rate
	 
	 
	Months
	

	116
	last_period_actual_Sorghum_Yield
	DELAY(Sorghum_Yield, 1)
	 
	 
	t/ha
	

	117
	last_year_production_cost
	(IF Production_Cost_Per_ha=0 THEN PREVIOUS(SELF,7520 )ELSE Production_Cost_Per_ha)  
	 
	 
	
	

	118
	Last_Year_Sorghum_Selling_Price_for_Farmer
	SMTH1(Sorghum_Selling_Price_for_Farmer, 4) 
	 
	 
	INR/t
	

	119
	Losses_in_Storage_at_Farmers’_Level
	 
	 
	0.34
	Percent
	Discussion with farmer

	120
	Losses_in_Threshing
	 
	 
	0.65
	Percent
	Discussion with farmer

	121
	Losses_in_Transport_From_Field_to_Threshing_Floor
	 
	 
	0.68
	Percent
	Discussion with farmer

	122
	Losses_in_transport_from_Threshing_Floor_to_Storage
	 
	 
	0.21
	Percent
	Discussion with farmer

	123
	Losses_in_Winnowing
	 
	 
	0.32
	Percent
	Discussion with farmer

	124
	Machinary_Cost
	Machinary_Needed*Machinary_Price
	 
	 
	INR/ha
	

	125
	Machinary_Needed
	 
	 
	1
	machine hr/ha
	VDASA data and Discussion with farmer

	126
	Machinary_Price  700
	 
	 
	700
	INR/machine hr
	VDASA data and Discussion with farmer

	127
	Markeating_Cost
	(Transport_Cost_Home_to_APMC+APMC_Charge+Unloading_Charge+Cleaning_Charge+Weight_Cut)
	 
	 
	INR/ha
	

	128
	Maximum_Shipping_Rate
	 Market_Inventory/Minimum_Ordering_Time
	 
	 
	t/Months
	

	129
	Minimum_Ordering_Time
	 
	 
	1
	Months
	Discussion with trader

	130
	Minimum_price
	Expected_Variable_Cost
	 
	 
	INR/t
	

	131
	Monthly_Income_Growth
	IF TIME <=120 THEN .042/12 ELSE .06/12
	 
	 
	Dimensionless/month
	

	132
	Monthly_per_Capita_Sorghum_Demand
	 
	 
	0.001274
	t
	VDASA data, discussion with trader and consumer

	133
	Monthly_Population_Growth
	 
	 
	 .008/12
	Dimensionless/month
	Population census

	134
	Months_of_Harvest_Per_Year
	 
	 
	1
	months
	Discussion with farmer

	135
	Net_Stocks
	 
	 
	0
	t/Months
	Assumption

	136
	New_demand
	STEP (Population*Monthly_per_Capita_Sorghum_Demand*New_People_Want_to_Consume, 123)
	 
	 
	t
	

	137
	New_People_Want_to_Consume
	 
	 
	0
	t
	Policy Variable

	138
	Number_of_Sorghum_Farmer_Family
	 
	 
	3076316
	family
	Average sorghum land per family is 0.76 ha. VDSA data source. Therefore number of sorghum farmer family = Total sorghum area/ average sorghum land. Here 2338000/0.76=3076316

	139
	Order_Fulfillment_Ratio
	GRAPH(Maximum_Shipping_Rate/Desired_Sales_Rate)
	(0.000, 0.000), (0.200, 0.200), (0.400, 0.400), (0.600, 0.580), (0.800, 0.730), (1.000, 0.850), (1.200, 0.930), (1.400, 0.970), (1.600, 0.990), (1.800, 1.000), (2.000, 1.000)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	140
	Per_ha_Storage_Cost
	Cost_of_Storage*Sorghum_Yield
	 
	 
	INR/ha
	

	141
	Per_ton_Sorghum_Production_Cost
	 Inflation_Adjusted_Cost_per_ha/Sorghum_Yield
	 
	 
	INR/t
	

	142
	Perceived_Inventory_Coverage
	 SMTH1(Inventory_Coverage,Coverage_Perception_Time)
	 
	 
	Months
	

	143
	Percentage_of_People_Want_to_Consume_Sorghum
	 
	 
	13
	Percent
	

	144
	Pesticide_Cost
	Pesticide_Needed*Pesticide_Price
	 
	 
	INR/ha
	

	145
	Pesticide_Needed
	 
	 
	1
	: kg/ha
	VDASA data and Discussion with farmer

	146
	Pesticide_Price
	 
	 
	70
	INR/kg
	VDASA data and Discussion with farmer

	147
	Present_Residue_Yield
	 
	 
	2.5
	t/ha
	VDASA data and Discussion with farmer

	148
	Present_Sorghum_Yield
	 
	 
	0.773
	t/ha
	Last 10 year average;Ministry of Agriculture & Farmers Welfare, Govt. of India

	149
	Price_elasticity_of_demand_for_sorghum
	 
	 
	( -0.1)
	Dimensionless
	

	150
	price_premium
	Sorghum_Selling_Price_for_Farmer/Initial_Price
	 
	 
	Dimensionless
	

	151
	Production_Cost_Per_ha
	 (Sorghum_Production_Fixed_Cost_Per_ha+Sorghum_production_variable_Cost_per_ha) 
	 
	 
	INR/ha
	

	152
	Proportion_of_Seed_for_Next_Year
	 
	 
	0.03
	Dimensionless
	VDASA data and Discussion with farmer

	153
	Rabi_Pulse
	 PULSE (.25, 10, 12)
	 
	 
	Dimensionless
	

	154
	Reference_Crop_Failures
	 
	 
	1
	Years
	VDASA data and Discussion with farmer

	155
	Reference_Farm_Size
	 
	 
	1
	ha
	VDASA data and Discussion with farmer

	156
	Reference_Irrigation_Requirement  60
	 
	 
	60
	mm
	Discussion with farmer

	157
	Reference_number_of_cattle
	 
	 
	1
	number
	VDASA data and Discussion with farmer

	158
	Reference_Sorghum_Consumption_Experience
	 
	 
	5
	Years
	Discussion With Consumer and Trader

	159
	Reference_Sorghum_Cost_of_Cultivation
	 
	 
	18000
	INR/t
	VDASA data and Discussion with farmer

	160
	Reference_Sorghum_Price
	 
	 
	12000
	INR/t
	VDASA data and Discussion with farmer

	161
	Reference_Sorghum_Yield
	 
	 
	2
	t/ha
	VDASA data and Discussion with farmer

	162
	Relative_Attractiveness_of_Sorghum
	(Attractiveness_of_Sorghum_Production/(Attractiveness_of_Sorghum_Production + Attractiveness_of_Alternative_Crop_production))
	 
	 
	Dimensionless
	

	163
	Relative_Inventory_Coverage
	Perceived_Inventory_Coverage/Desired_Inventory_Coverage  
	 
	 
	Dimensionless
	

	164
	Residue_Yield
	Present_Residue_Yield*(1+Effect_of_Technology_on_Residue_Yield)
	 
	 
	t/ha
	

	165
	Revenue_From_Fodder
	Fodder_Price*Sorghum_Residue_Production
	 
	 
	INR
	

	166
	Revenue_from_Selling
	IF Sorghum_Harvested>0 THEN  Sorghum_Harvested*(1-Sorghum_Wastage_Rate/100)*Sorghum_Selling_Price_for_Farmer ELSE 0
	 
	 
	INR
	

	167
	Revenue_Per_ha
	 IF Area_at_the_end_of_each_session>0 THEN Total_Revenue/Area_at_the_end_of_each_session ELSE 0
	 
	 
	INR/ha
	

	168
	Seed_for_Next_Year
	Sorghum_Harvested*Proportion_of_Seed_for_Next_Year
	 
	 
	t
	

	169
	Seed_Needed
	 
	 
	15
	kg/ha
	VDASA data and Discussion with farmer

	170
	Seed_Price
	 
	 
	30
	INR/kg
	VDASA data and Discussion with farmer

	171
	Selling_Rate_of_Stored_Sorghum
	(Effect_of_Price_on_Selling_Decision*Short_Term_Storage)/Time_Over_Which_to_Sell
	 
	 
	Dimensionless
	

	172
	Sensitivity_of_Price_to_Costs
	 
	 
	0.1
	Dimensionless
	Discussion with Farmer Trader and Consumer

	173
	Sensitivity_of_Price_to_Inventory_Coverage
	 
	 
	(-0.03)
	Dimensionless
	Discussion with Farmer Trader and Consumer

	174
	Sensitivity_to_Cumulative_Sorghum_Consumption_Experiance
	GRAPH(Actual_Sorghum_Consumption_Experience/Reference_Sorghum_Consumption_Experience)
	(0.00, 0.011), (2.00, 0.032), (4.00, 0.096), (6.00, 0.255), (8.00, 0.511), (10.00, 0.851), (12.00, 0.968), (14.00, 1.000), (16.00, 1.000), (18.00, 1.000), (20.00, 1.000)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	175
	Sensitivity_to_Farm_Size
	GRAPH(Actual_Farm_Size/Reference_Farm_Size)
	(0.00, 0.010), (1.00, 0.020), (2.00, 0.100), (3.00, 0.500), (4.00, 0.973), (5.00, 1.000), (6.00, 1.000), (7.00, 1.000), (8.00, 1.000), (9.00, 1.000), (10.00, 1.000)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	176
	Sensitivity_to_Irrigation_Access
	GRAPH(Actual_Irrigation_Access/Reference_Irrigation_Requirement)
	(0.000, 0.100), (0.200, 0.200), (0.400, 0.400), (0.600, 0.600), (0.800, 0.956), (1.000, 1.000), (1.200, 0.952), (1.400, 0.700), (1.600, 0.335), (1.800, 0.181), (2.000, 0.145)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	177
	Sensitivity_to_Residue_Demand
	GRAPH(Actual_number_of_cattle/Reference_number_of_cattle)
	(0.00, 0.000), (1.00, 0.500), (2.00, 0.755), (3.00, 0.900), (4.00, 1.000), (5.00, 1.000), (6.00, 1.000), (7.00, 1.000), (8.00, 1.000), (9.00, 1.000), (10.00, 1.000)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	178
	Sensitivity_to_Sorghum_Cost_of_Cultivation
	GRAPH( (last_year_production_cost/Reference_Sorghum_Cost_of_Cultivation))
	(0.000, 1.000), (0.200, 1.000), (0.400, 1.000), (0.600, 0.900), (0.800, 0.800), (1.000, 0.700), (1.200, 0.500), (1.400, 0.300), (1.600, 0.100), (1.800, 0.100), (2.000, 0.100)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	179
	Sensitivity_to_Sorghum_Crop_Failure
	GRAPH(Actual_Crop_Failures/Reference_Crop_Failures)
	(0.000, 1.000), (0.300, 0.255), (0.600, 0.186), (0.900, 0.138), (1.200, 0.085), (1.500, 0.069), (1.800, 0.053), (2.100, 0.037), (2.400, 0.021), (2.700, 0.016), (3.000, 0.005)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	180
	Sensitivity_to_Sorghum_Price
	GRAPH( Last_Year_Sorghum_Selling_Price_for_Farmer/Reference_Sorghum_Price)
	(0.000, 0.100), (0.500, 0.200), (1.000, 0.950), (1.500, 1.000), (2.000, 1.000), (2.500, 1.000), (3.000, 1.000), (3.500, 1.000), (4.000, 1.000), (4.500, 1.000), (5.000, 1.000)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	181
	Sensitivity_to_Sorghum_Yield
	GRAPH(last_period_actual_Sorghum_Yield/Reference_Sorghum_Yield)
	(0.000, 0.100), (0.200, 0.132), (0.400, 0.432), (0.600, 0.650), (0.800, 0.982), (1.000, 1.000), (1.200, 1.000), (1.400, 1.000), (1.600, 1.000), (1.800, 1.000), (2.000, 1.000)
	 
	Dimensionless
	Discussion with Farmer Trader and Consumer

	182
	Sorghum_Available_for_Market
	 IF (Sorghum_Harvested*(1-Sorghum_Wastage_Rate/100)-Sorghum_Used_for_Farm_HH_Consumption)*Months_of_Harvest_Per_Year-Seed_for_Next_Year >0 THEN (Sorghum_Harvested*(1-Sorghum_Wastage_Rate/100)-Sorghum_Used_for_Farm_HH_Consumption)*Months_of_Harvest_Per_Year-Seed_for_Next_Year ELSE 0
	 
	 
	t
	

	183
	Sorghum_Demand_from_Consumer
	Sorghum_dd+New_demand 
	 
	 
	
	

	184
	Sorghum_Demand_from_Traditional_Product
	 Population*Monthly_per_Capita_Sorghum_Demand*Percentage_of_People_Want_to_Consume_Sorghum
	 
	 
	t
	

	185
	Sorghum_Production_Fixed_Cost_Per_ha
	PULSE (.25, 8, 12)*500
	 
	 
	INR/ha
	

	186
	Sorghum_production_variable_Cost_per_ha
	PULSE(.25, 8, 12)* (Seed_Cost+Human_Labour_Cost+Animal_Labour_Cost+Machinary_Cost+Fertilizer_Cost+Pesticide_Cost+Markeating_Cost+Per_ha_Storage_Cost)
	 
	 
	INR/ha
	

	187
	Sorghum_Selling_Price_for_Farmer
	(Expected_Price*Effect_of_Inventory_Coverage_on_Price) 
	 
	 
	INR/t
	

	188
	Sorghum_Used_for_Farm_HH_Consumption
	Average_per_Capita_Sorghum_Consumption_Per_Year_in_Sorghum_Farming_Family*Sorghum_Farmer_Population
	 
	 
	t
	

	189
	Sorghum_Wastage_Rate
	Losses_in_Transport_From_Field_to_Threshing_Floor+Losses_in_Threshing+Losses_in_Winnowing+Losses_in_transport_from_Threshing_Floor_to_Storage+Losses_in_Storage_at_Farmers’_Level
	 
	 
	percent
	http://www.agmarknet.gov.in/Others/profile-jowar.pdf

	190
	Sorghum_Yield
	Present_Sorghum_Yield*(1+Effect_of_Technology_on_Sorghum_Yield)
	 
	 
	t/ha
	

	191
	Storage_Capacity_Growth_Rate
	 
	 
	0.004
	Dimensionless/month
	Discussion with Farmer

	192
	Storage_Subsidy
	 
	 
	0
	INR/t
	Discussion with Farmer

	193
	Time_Over_Which_to_Sell
	 
	 
	3
	Months
	Discussion with Farmer

	194
	Time_to_Adjust_Expected_Costs
	 
	 
	12
	Months
	Discussion with Farmer

	195
	Time_to_Adjust_Expected_Variable_Costs
	 
	 
	12
	Months
	Discussion with Farmer

	196
	Time_to_Move_to_Long_Term_Storage
	 
	 
	1
	Months
	Discussion with Farmer

	197
	Time_to_Move_to_Storage
	 
	 
	1
	Months
	Discussion with Farmer

	198
	Time_to_Sow_Sorghum
	 
	 
	1
	Months
	Discussion with Farmer

	199
	Total_Revenue
	Inflation_Adjusted_Revenue_from_Fodder+Revenue_from_Selling
	 
	 
	
	

	200
	Transport_Cost_Home_to_APMC
	Sorghum_Yield*Transport_Cost_Rate
	 
	 
	INR/ha
	

	201
	Transport_Cost_Rate
	 
	 
	1
	INR/t
	VDASA data and Discussion with farmer

	202
	Unloading_Charge
	Sorghum_Yield*Unloading_Rate
	 
	 
	INR/t
	

	203
	Unloading_Rate
	 
	 
	1
	INR/t
	VDASA data and Discussion with farmer

	204
	variable_Cost_Per_ton_Sorghum_Production
	Sorghum_production_variable_Cost_per_ha/Sorghum_Yield
	 
	 
	INR/t
	

	205
	Weight_Cut
	Sorghum_Yield*Weight_Cut_Rate_Rate*Sorghum_Selling_Price_for_Farmer
	 
	 
	INR/ha
	

	206
	Weight_Cut_Rate_Rate
	 
	 
	0.001
	Dimensionless
	VDASA data and Discussion with farmer
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