Course:
01.411 Agricultural Business and Management

Unit 5:
Cost Analysis
Lesson 1:
Production Function

QCC:
50, 55, 57, 58, 60, 63, 64
Objectives: 

1.
Assess input costs.

2.
Assess output costs.

3.
Identify the three stages of the production function.

Teaching Time:

3 Hours
References:

Deere and Company.  Farm and Ranch Business Management.  Moline, IL.  ISBN: 0-86691-135-9.  1992.  Third edition.
Materials and Equipment:

Handout 5.1.1 - 5.1.5.  

SimFarm Game:  Maxis, 2121 North California Blvd. Walnut Creek, CA. 94596

Teaching Procedure

Introduction and Mental Set

Have a pizza or another food product for the class to enjoy.  As they enjoy the pizza, ask them what inputs were needed to create the output – pizza.

Distribute handout 5.1.1.

Discussion
1.
Assess input costs, using examples and definition of terms.  Distribute and discuss handout 5.1.2.
2.
Assess output costs, using examples and definitions of terms.  Distribute and discuss handout 5.1.3.
3.
Define production function and identify the three stages.  Distribute and discuss handout 5.1.4.
4.
Discuss fixed and variable costs using examples of each.

5.
Discuss the profit maximizing rule in relation to marginal product.  Distribute and discuss handout 5.1.5.

6.
Divide class into groups of two students and handout a table depicting example of the production function as shown on page 5-5 of Farm and Ranch Business Management text.

7.
Have groups study the pizza example and find the three stages of the production function. 

8.
Discuss the pizza example with the class, asking questions and demonstrating techniques used in finding the three stages of the production function.

9.
Ask a farmer to come speak to the class on how they select input levels according to margin of output and profitability.

10.
If you have computers available, use the SimFarm computer game to allow students to select various input costs for a farming operation. They will also learn numerous other farm management skills needed in the day-to-day operation of a farm.

11.
Have students complete Chapter 5-1 student guide worksheet using Farm and Ranch Business Management text pages 5-1 through 5-12 as reference.

Summary

Ask students questions about the production function and its application to agriculture.  Ask a student to prepare an example of a personal SAE project cost analysis using production function and share with the class for reinforcement of concept.

Evaluation
Written test

     

Assign group and individual grades on cooperative learning tasks

5.1.1

INPUT-OUTPUT RELATIONSHIPS

PIZZA: AN OUTPUT OR PRODUCT

INPUTS- INGREDIENTS 

·  CHEESE

·  FLOUR 

·  MEAT

·  VEGETABLES

VARIABLE COSTS

·  INGREDIENTS

FIXED COSTS 

·  BUILDING 

·  EQUIPMENT                                  

·  INSURANCE LABOR

·  TAXES

5.1.2
INPUT COSTS
INPUTS ARE MATERIALS THAT DETERMINE FIXED AND VARIABLE COSTS.

EXAMPLES OF VARIABLE INPUTS

· FEED

· FERTILIZER

· SEED

· CHEMICALS

· FUEL

· REPAIRS

EXAMPLES OF FIXED INPUTS
· BUILDINGS

· LAND

· MACHINERY

· TAXES

· INSURANCE

A COST COMPARISON IS USED TO DETERMINE THE MOST EFFICIENT INPUTS TO USE.
5.1.3
OUTPUT COSTS
AN OUTPUT OR (PRODUCT) IS THE RESULT OF VARYING ONE OR MORE INPUT AMOUNTS USED.  
EXAMPLE: CORN IS A PRODUCT RESULTING FROM A COMBINATION OF INPUTS SUCH AS SEED CORN, FERTILIZER, USE OF CHEMICALS, AND WATER. 

ONLY ONE INPUT OR ALL MAY NEED TO BE ALTERED TO REACH MAXIMUM PRODUCTION

TOTAL OUTPUT COSTS = FIXED + VARIABLE COSTS
5.1.4


THREE STAGES OF 


PRODUCTION FUNCTION

STAGE 1 

INCREASED AVERAGE RETURN FOR EACH ADDED UNIT OF INPUT.

FORMULA:
AVERAGE PRODUCT = TOTAL YIELD  UNITS OF VARIABLE INPUT

EXAMPLE:
UNITS OF FERTILIZER VARIED TO FIND MAXIMUM YIELD AT LOWEST COST.

STAGE 2

DIMINISHING RETURNS BEGIN TO DEVELOP!        PRODUCTION FUNCTION 

STAGE 3
BEGINS WHEN MARGINAL PRODUCT BECOMES ZERO

THE TOTAL PRODUCT DECREASES IF THE INPUT INCREASES.  PRODUCTION RAPIDLY DESCENDS IN STAGE 3 AS MORE INPUTS ARE ADDED.

5.1.5.
THE PROFIT MAXIMIZING RULE
OBTAINED IF YOU ADD THE VARIABLE INPUT TO THE LEVEL WHERE THE VALUE OF THE MARGINAL PRODUCT EQUALS THE PRICE OF THE ADDED INPUT.
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