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Today

• Analyzing production decisions
• Key decisions and criteria

• Deciding what to grow 

• Deciding how to grow it



Supply framework
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Movement along the 
supply curve…

Price increase -> production 
increase

… vs a shift in the 
supply curve

Shift out: Technological improvement
Shift in: resource limitation
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Partial vs General Equilibrium 
Analysis
Do you hold supply curve constant or do you allow 
supply curve to shift?

You Try!



Production framework
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Subject to the constraints of:
• Land (total area, quality)
• Agroclimatic conditions
• Input availability (labor, machinery, fertilizer, financing)
• Technology

Other frameworks: minimize costs, minimize variability, 
maximize nutrition

Profits Revenue Costs



Given these objectives and constraints, how do 
farmers manage their production?

Key decisions:
• Product What crop(s) to produce and how much

• Factor What inputs to use and how much

Leads to important tradeoffs between products and factors, e.g.:  

• Corn vs soy vs corn-soy rotation

• Labor vs machinery; water vs fertilizer;

• Corn vs fertilizer; corn vs labor;

Farmer decision-making



What’s special about production 
decisions in agriculture?
How is growing crops different from manufacturing 
widgets?

• Physical growth processes drive:
• Uncertainty
• Seasonality of rainfall and temperature, also production 

and prices
• Tied to resource base
• Heterogeneity

• Scale and necessity of food drive:
• Policies and political economy
• Public goods nature of agriculture



Criteria for assessing decisions

Three criteria:

1. Technologically feasible?

2. Economically profitable?

3. Socially desirable?



Technical Feasibility (product selection)

Production Possibilities Frontier (PPF):
• Represents all possible combinations of corn and wheat that can 

be produced with a fixed amount of resources (land area)

• Curvature related to degree of substitutability between corn and 
wheat (function of agroclimate, technology, resources)

Corn (ha)

Wheat (ha)





Product selection: technical feasibility

Source: Dobermann 2000



Product selection: Economic profitability

Farmers can produce anywhere on the Production Possibilities 
Frontier (PPF).

So where do they choose?

Depends on prices and opportunity costs. If the farmer plants 
10 more ha of wheat, is it worth the rice she must give up?

Rice (ha)

Wheat (ha)

all land to rice

all land to wheat

Some land to rice; some to wheat



Product selection: Economic profitability

Farmers can produce anywhere on the Production Possibilities 
Frontier (PPF).

They produce where the profit from planting additional rice = 
revenue lost when land not used for wheat. 
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(i.e., the marginal rate of 

output substitution) when land 
shifts between wheat and rice



Product selection: Economic profitability

What if rice and wheat are not at all substitutable?

Then we would see a “corner solution”

What happens now if the price ratio changes (i.e. rice prices 
go up)

Rice (ha)

Wheat (ha)
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Answer in the discussion



Product selection: Economic profitability

Would you ever see an “interior solution”?

• Knowledge

• Pests/disease

• Technology access

• Incentives

Rice (ha)

Wheat (ha)

some rice; some wheat, but less than what is 
possible under the PPF?



Product selection: Social desirability

What if a different tangency is desired?

E.g., what if India wanted to grow more rice in order to reduce 
wheat imports and solve a fiscal constraint, so it artificially 
increased rice prices?

What happens to wheat production?
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Product selection: Social Desirability
Continuing with the India decision to grow more rice… how would 
the Minister of Agriculture know how much to raise the price? 

P

Q

S

P0

Q0 Q1

P1

Own-Price Elasticity of Supply:
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Own-price elasticity of supply explains movement along the supply curve.



Product selection

Own-Price Elasticity of Supply: always > 0
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Cross-Price Elasticity of Supply: 
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� < 0 if substitutes (maize, wheat)



Product selection: Social Desirability
Continuing with the India example, how will the increase in the 
price of rice affect the quantity of wheat produced?

Cross-Price Elasticity of Supply:

���
� =

%���
�

% ���

���
� > 0 if crops are complements in production
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� < 0 if crops are substitutes in production



Product selection: Example

Goal: increase �����
� by 10%

How much does the price of rice need to change? 

Assume: ���
� = 0.2 [Recall ���
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Product selection: Example

Goal: increase �����
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Product selection: Example

Goal: increase �����
� by 10%

How much does the price of rice need to change? 

Assume: ���
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Who wins and who loses following this policy?



Product selection: social desirability

Monoculture?



Monoculture?

Product selection: social desirability



Source: Wikipedia

Monoculture?

Product selection: social desirability



Source: Alamy Stock Photo

Product selection: social desirability

Monoculture?



Product selection: technical feasibility



Factor (input) selection

Product selection (tradeoffs): what crops maximize 
revenue?

Factor selection (tradeoffs): what inputs should farmers 
use (and how much) to maximize profits? I.e. How should 
crops be grown?
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Profits Revenue Costs



Factor selection: Example

Factor decisions involved in rice production in 
Indonesia:

• Land preparation

• Planting

• Weeding

• Harvesting

Labor or capital intensive?

And why? 
You Try! 

(in the chat)



Factor Selection

Labor

Capital

Hand-weed

Herbicide / direct seed

Isoquant: each point on the curve represents a 
combination of inputs that can be used to produce a 
fixed level of output (Q) with given technology.



Factor Selection

Labor

Capital

Hand-weed

Herbicide / direct seed

Where on the isoquant will the farmer choose to operate?

Relative prices: Is it worth it to the farmer to switch from labor 
to capital inputs in terms of the marginal cost of production?

Slope: −
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Ultimately, produce at the margin where: −
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Equivalent to: −�� ⋅ Δ� = �� ⋅ Δ�



Factor Selection

Labor

Capital

Consider an increase in the price of labor (rural-urban migration)

Slope: −
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What happens to rural workers?

Slope: −
��

��
�

A

B



Factor Selection: Technical Feasibility

Yield

Fertilizer

Production (tons output/ha)

Fertilizer response curve:
- Declining marginal productivity at a certain point
- No longer technically feasible to produce more by using more 

fertilizer



Factor Selection: Economic Profitability

Wheat
Yield

Fertilizer

Production

Where on the response curve will farmers choose to operate?
Depends on… relative prices! 
Produce so that the last unit produced pays for itself (cost from last 
unit of fertilizer = revenue from last unit of wheat)
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Factor Selection: Technical vs Resource 
Constraints

Wheat
Yield

Fertilizer

Traditional variety

How high can we take the curve? 
Sometimes we move the curve down (e.g. with soil depletion)

Modern variety
How much fertilizer 
will be used after the 
new variety is 
introduced?? 

You Try!



Factor Selection: Technical vs Resource 
Constraints

Wheat
Yield

Fertilizer

Traditional variety

How high can we take the curve? 
Sometimes we move the curve down (e.g. with soil depletion)

Modern variety

In this case, the new 
technology leads to an 
increase in fertilizer 
demand



Factor Selection: Social desirability
Too much inorganic fertilizer? 


