CHAPTER 6:  PRODUCTION
Checklist

Can you do the following regarding production?
· Explain the consumer behavior or purchasing decisions
· Explain the different production decisions
· Define the ‘Theory of the firm’
· What is Factors of Production?
· Define production function
· Formula for the production function
· Difference between short run and long run
· Definition and equation for Marginal product
· Definition and equation for Average product
· Define Law of diminishing marginal returns
· Explain labour productivity
· Define Isoquants
· Define Isoquant map
· Definition and equation for marginal rate of technical substitution (MRTS)
· Define a Fixed-proportion production function/Leonitief production
· Define Isoquant for perfect substitutes
· Define Returns to scale
· Define increasing returns to scale
· Define constant returns to scale
· Define decreasing returns to scale
· 
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Production function with one variable
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Law of diminishing marginal returns
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Isoquants: Table
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Isoquants
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Marginal rate of technical substitution (MRTS)
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Isoquant for perfect substitutes
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Fixed-proportions/Leonitief production function
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FIGURE 6.4 Production with Two Variable Inputs

Production isoquants show the various combinations of inputs necessary for the firm to -
produce a given output. A set of isoquants, or isoquant map, describes the firm’s produc-
tion function. Output increases as we move from isoquant g, (at which 55 units per year
are produced at points such as A and D), to isoquant g, (75 units per year at points such
as B) and to isoquant g (90 units per year at points such as C and E).
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FIGURE 6.5 Marginal Rate of Technical Substitution

Like indifference curves, isoquants are downward sloping and convex. The slope of -
the isoquant at any point measures the marginal rate of technical substitution—the |
ability of the firm to replace capital with labor while maintaining the same level of |
output. On isoquant g,, the MRTS falls from 2 to 1t0 2/3 t0 1/3. i
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FIGURE 6.6 Isoquants When Inputs Are Perfect Substitutes

When the isoquants are straight lines, the MRTS is constant. Thus the rate at which
capital and labor can be substituted for each other is the same no matter what levelof
inputs is being used. Points A, B, and C represent three different capital-labor combi- |

. nations that generate the same output g;.
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FIGURE 6.7 Fixed-Proportions Production Function

When the isoquants are L-shaped, only one combination of labor and capital can be |

used to produce a given output (as at point A on isoquant 4, point B on isoquant 4y, |
and point C on isoquant g). Adding more labor alone does not increase output, nor .

does adding more capital alone.
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FIGURE 6.9 Returns to Scale

When a firm’s production process exhibits constant returns to scale as shown by a movement
| along line 0A in part (a), the isoquants are equally spaced as output increases proportionally.
| However, when there are increasing returns to scale as shown in (b), the isoquants move closer

together as inputs are increased along the line.
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EIGURE 6.1 Production with One Variable Input

The total product curve in (a) shows the output produced for differentamounts of labor
input. The average and marginal products in (b} can be obtained (using the data in
Table 6.1) from the total product curve. At point A in (a), the marginal product is 20
because the tangent to the total product curve has a slope of 20. At poiat B in {a) the
average product of labor is 20, which is the slope of the line from the origin to B. The
- average product of labor at point C in (a) is given by the siope of the line 0C. To the left
of point £ in (b), the marginal product is above the average product and the average is
. increasing; to the right of E, the marginal product is below the average product and the
average is decreasing. As a result, E represents the point at which the average and
marginal products are equal, when the average product reaches its maximum.
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FIGURE 6.2 The Effect of Technological Improvement

Labor productivity (output per unit of labor) can increase if there are improvements
in technology, even though any given production process exhibits diminishing |
returns to labor. As we move from point A on curve O, to B on curve O, to C on curve
O, over time, labor productivity increases.





