Planning for Profits: An Optimization Strategy Game
Objective:
The objective of the activity is to maximize farm profits and meet the increasing food demand over three years whilst also considering the ecological impact of your crop choices. This activity mimics the linear cost optimization modelling that is used in software like ‘OSeMOSYS’. 
Game Setup:
Each player starts with the following resources:
· 10 USD
· 4 hectares (Ha) of land
The table provided contains various items (crops, livestock, and fishing options) that players can choose to include on their farm. Each item has an associated tech capacity requirement, price, food unit production, income, and carbon footprint.
The food demand for each year is as follows:
· Year 1: 10 food units
· Year 2: 20 food units
· Year 3: 40 food units
Gameplay:
Players will work in groups to design a year-by-year investment strategy. 
Each member in the group has a ‘Crop and Livestock Planner’ for year 1.
· Then then fill out the planner deciding the best way to spend their starting proceeds (10USD)
· Players do this by buying an item from the table and paying the listed price, ensuring they have the required tech capacity.
· Players can also decide to invest and upgrade their tech capacity, 1 USD Doller, improves tech capacity by 1.
· If a player decides to use more than 4 hectares of land for their farm, they must rent additional land at a predetermined cost per hectare.
Players must carefully plan their investments, as profits and investments in tech capacity will carry over into the following years.
The game progresses in three rounds, each representing one year. At the end of each round, players should calculate their total income, food production, and carbon footprint. Players must meet the food demand for each year.
Each group then decides which player has the best year plan for investment and all members of the groups then carry over the profits and investments in tech capacity from this one player into the following year. This is done three times (for three years).  
Each Year (round) lasts 15 minutes.

Resources: You start with 10 USD, 0 units of tech capacity and 4 Ha of land 
The following items in the table below are available for your smallholding farm. Each has an income/expense and tech capacity requirement. Design your farm to maximize profits and meet food demand. You need to plan for three years- remember, investments in tech capacity maintain into the following year. If you go beyond your 4Ha of land you will have to rent additional land space. 

	  
	Cost 
	Benefit 
	Ecology 

	Item 
	Tech 
Capacity 
Required  
	Price 
	Food 
Units 
Produced 
	Income 
	Carbon 
Footprint  

	Rice 
	4 
	2 
	8 
	2 
	4 

	Wheat 
	1 
	2 
	6 
	2 
	2 

	Barley 
	0 
	1 
	4 
	0 
	2 

	Potatoes 
	1 
	4 
	8 
	0 
	0 

	Fruit 
	4 
	2 
	2 
	8 
	2 

	Vegetables 
	2 
	1 
	3 
	4 
	0 

	coffee 
	3 
	3 
	0 
	6 
	5 

	Cattle-Dairy 
	5 
	3 
	8 
	15 
	12 

	Cattle-Beef 
	2 
	8 
	20 
	15 
	22 

	Fishing-aquaculture 
	6 
	3 
	8 
	7 
	10 

	Fishing-seaweed 
	4 
	6 
	5 
	3 
	-5 

	Fishing-Pearls 
	20 
	1 
	0 
	15 
	0 

	Palm Oil 
	2 
	4 
	0 
	10 
	8 

	Cattle-Pork 
	1 
	5 
	10 
	10 
	8 

	Nuts 
	0
	1 
	1 
	0 
	-1 

	Lentils 
	2 
	2 
	4 
	1 
	-3 



Food Demand: 
· Year 1 - 10 food units 
· Year 2 – 20 food units 
· Year 3 – 40 food units  

Scoring and Winning:
The winner is the player with the highest profit at the end of the third year; after applying the carbon tax (see page 6) and providing they have met the food demand for each year.
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Crop and Livestock Planning – Year 1

	Year 1 ($10 cash)
	Starting Capacity 
	Investment 
	Tech Capacity Total (this year)

	Tech Capacity
	0
	4
	 4

	 
	 
	 
	 
	 
	

	Crops Planted
	Costs
	Food Units Produced
	Income
	Carbon Footprint

	rice
	2
	8
	2
	4

	rice
	2
	8
	2
	4

	barley
	1
	4
	0
	2

	 
	 
	
	
	

	 Land Rent 
	+1 cost 
	 
	 
	

	  Land Rent
	 +1 cost
	 
	 
	

	  Land Rent
	 +1 cost
	 
	 
	

	Totals: (cannot exceed starting total)
	 9
	 24
	(C)4
	

	Demand:
	 
	(-)10
	 
	

	Surplus: 
	(A)1
	 12
	 
	

	Export Value (divide surplus by 2 - rounded down):
	 
	(B) 6
	 
	

	Total Profit/ Income for next year  = A + B + C:
	 
	Total                    Profit: 10
	Total                    Carbon:12





















	Year 2 (10)
	Starting Capacity
(Last Year’s total)
	Investment 
	Tech Capacity Total (this year)

	Tech Capacity
	4
	 
	 

	 
	 
	 
	 
	 
	

	Crops Planted
	Costs
	Food Units Produced
	Income
	Carbon Footprint

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	 Land Rent 
	+1 cost 
	 
	 
	

	  Land Rent
	 +1 cost
	 
	 
	

	  Land Rent
	 +2 cost
	 
	 
	

	 Land Rent 
	+2 cost 
	 
	 
	

	Totals: (cannot exceed starting total)
	 
	 
	(C) 
	

	Demand:
	 
	(-)20
	 
	

	Surplus: 
	(A)
	 
	 
	

	Export Value (divide surplus by 2 - rounded down):
	 
	(B) 
	 
	

	Total Profit/ Income for next year = A + B + C:
	 
	Total                    Profit: 
	Total                    Carbon: 

	
	
	Year 1+ 2
	



 Crop and Livestock Planning – Year 2




















	Year 3 (Last Years profit) 
	Starting Capacity
(Last Year’s total)
	Investment 
	Tech Capacity Total (this year)

	Tech Capacity
	
	 
	 

	 
	 
	 
	 
	 
	

	Crops Planted
	Costs
	Food Units Produced
	Income
	Carbon Footprint

	 
	 
	 
	 
	

	 
	 
	 
	 
	

	 
	 
	 
	 
	

	 
	 
	 
	 
	

	 Land Rent 
	  +1 cost 
	 
	 
	

	  Land Rent
	 +1 cost
	 
	 
	

	  Land Rent
	 +2 cost
	 
	 
	

	 Land Rent 
	 +2 cost
	 
	 
	

	  Land Rent
	 +3 cost
	 
	 
	

	  Land Rent
	 +3 cost
	 
	 
	

	Land Rent 
	+3 cost
	
	
	

	Land Rent 
	+3 cost
	
	
	

	Totals: (cannot exceed starting total)
	 
	 
	(C)
	

	Demand:
	 
	(-)40
	 
	

	Surplus: 
	(A)
	 
	 
	

	Export Value (divide surplus by 2 - rounded down):
	 
	(B) 
	 
	

	Profit/ Income for next year (A + B + C) :
	 
	Total                    Profit:
	Total                    Carbon:

	
	
	All Years Total:
	


Crop and Livestock Planning – Year 3























Apply Carbon Tax for Final Score: 
	Carbon Footprint
	Carbon Tax
	 
	Carbon Footprint
	Carbon Tax

	Below or on:                                                 - 11
	+150 profit 
	 
	Between or on:               41 and 50
	- 25 penalty

	Between or on:                          - 10 and - 5
	+110 profit 
	 
	Between or on:                 51 and  60
	- 35 penalty

	Between or on:            - 4 and 0 
	+ 80 profit
	 
	Between or on:               61 and 70
	- 55 penalty

	Between or on:            1 and 5
	+ 30 profit
	 
	Between or on:                 71 and 80
	- 85 penalty

	Between or on:                 6 and 10
	+10 profit
	 
	Between or on:                  81 and 90
	- 100 penalty

	Between or on:                    11 and 20
	0 profit penalty  penalty
	 
	Between or on:                91 and 100
	- 125 penalty

	Between or on:                                  21 and 30
	- 5 penalty
	 
	Over 100
	- 200 penalty

	Between or on:                           31 and 40
	- 15 penalty
	 
	Final Score (profit):
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