
 

 

Answer on Question 50825, Economics, Microeconomics 

Question: 

For each of the following production functions, determine whether returns scales are 

decreasing, constant or increasing: 

a. 𝑄 = 2𝐾 + 3𝐿 + 𝐾𝐿 

b. 𝑄 = 20𝐾0.6𝐿0.5 

c. 𝑄 = 100 + 3𝐾 + 2𝐿 

d. 𝑄 = 5𝐾𝑎𝐿𝑏, where 𝑎 + 𝑏 = 1  

e. 𝑄 = 10𝐾𝑎𝐿𝑏, where 𝑎 + 𝑏 = 1.2 

f. 𝑄 =
𝐾

𝐿
 

Answer: 

Basically, the returns to scale refers to how much output changes given a proportional 

change in all inputs, where all the inputs change by the same factor. For example: 

𝐹(𝑧𝐾, 𝑧𝐿) = 𝐴𝐾𝑎𝐿𝑏 {

< 𝑧𝐹(𝐾, 𝐿) → 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑅𝑒𝑡𝑢𝑟𝑛𝑠 𝑡𝑜 𝑆𝑐𝑎𝑙𝑒

= 𝑧𝐹(𝐾, 𝐿) → 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑅𝑒𝑡𝑢𝑟𝑛𝑠 𝑡𝑜 𝑆𝑐𝑎𝑙𝑒
> 𝑧𝐹(𝐾, 𝐿) → 𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑅𝑒𝑡𝑢𝑟𝑛𝑠 𝑡𝑜 𝑆𝑐𝑎𝑙𝑒

 

a. Let 𝑄0 = 𝐹(𝐾, 𝐿) = 2𝐾 + 3𝐿 + 𝐾𝐿 be the initial production function. Let us 

multiply it by factor 𝑧 and call it 𝑄1: 

𝑄1 = 𝐹(𝑧𝐾, 𝑧𝐿) = 2(𝑧𝐾) + 3(𝑧𝐿) + (𝑧𝐾)(𝑧𝐿) = 𝑧(2𝐾 + 3𝐿 + 𝑧𝐾𝐿) 

It is obvious that 𝐹(𝑧𝐾, 𝑧𝐿) > 𝑧𝐹(𝐾, 𝐿): 

𝑧(2𝐾 + 3𝐿 + 𝑧𝐾𝐿) > 𝑧(2𝐾 + 3𝐿 + 𝐾𝐿) 

2𝐾 + 3𝐿 + 𝑧𝐾𝐿 > 2𝐾 + 3𝐿 + 𝐾𝐿 

𝑧𝐾𝐿 > 𝐾𝐿 

𝑧 > 1. 

This production function represents increasing returns to scale. 



 

 

 

b. Let 𝑄0 = 𝐹(𝐾, 𝐿) = 20𝐾0.6𝐿0.5 be the initial production function, then after 

multiplying it by factor 𝑧 we obtain: 

𝑄1 = 𝐹(𝑧𝐾, 𝑧𝐿) = 20(𝑧𝐾)0.6(𝑧𝐿)0.5 = 𝑧0.6𝑧0.520𝐾0.6𝐿0.5 = 𝑧1.1𝑄0 

In this case 𝐹(𝑧𝐾, 𝑧𝐿) >  𝑧𝐹(𝐾, 𝐿). 

This production function represents increasing returns to scale. 

c. Let 𝑄0 = 𝐹(𝐾, 𝐿) = 100 + 3𝐾 + 2𝐿 be the initial production function, then after 

multiplying it by factor 𝑧 we obtain: 

𝑄1 = 𝐹(𝑧𝐾, 𝑧𝐿) = 100 + 3(𝑧𝐾) + 2(𝑧𝐿) 

In this case 𝐹(𝑧𝐾, 𝑧𝐿) < 𝑧𝐹(𝐾, 𝐿): 

100 + 3(𝑧𝐾) + 2(𝑧𝐿) < 100𝑧 + 3(𝑧𝐾) + 2(𝑧𝐿) 

This production function represents decreasing returns to scale. 

d. Let 𝑄0 = 𝐹(𝐾, 𝐿) = 5𝐾𝑎𝐿𝑏, where 𝑎 + 𝑏 = 1, be the initial production function, 

then after multiplying it by factor 𝑧 we obtain: 

𝑄1 = 𝐹(𝑧𝐾, 𝑧𝐿) = 5(𝑧𝐾)𝑎(𝑧𝐿)𝑏 = 𝑧𝑎𝑧𝑏5𝐾𝑎𝐿𝑏 = 𝑧𝑎+𝑏𝑄0 = 𝑧𝑄0 

In this case 𝐹(𝑧𝐾, 𝑧𝐿) = 𝑧𝐹(𝐾, 𝐿). 

This production function represents constant returns to scale. 

e. Let 𝑄0 = 𝐹(𝐾, 𝐿) = 10𝐾𝑎𝐿𝑏, where 𝑎 + 𝑏 = 1.2, be the initial production function, 

then after multiplying it by factor 𝑧 we obtain: 

𝑄1 = 𝐹(𝑧𝐾, 𝑧𝐿) = 10(𝑧𝐾)𝑎(𝑧𝐿)𝑏 = 𝑧𝑎𝑧𝑏10𝐾𝑎𝐿𝑏 = 𝑧𝑎+𝑏𝑄0 = 𝑧1.2𝑄0 

In this case 𝐹(𝑧𝐾, 𝑧𝐿) >  𝑧𝐹(𝐾, 𝐿). 

This production function represents increasing returns to scale. 

f. Let 𝑄0 = 𝐹(𝐾, 𝐿) =
𝐾

𝐿
= 𝐾𝐿−1 be the initial production function, then after 

multiplying it by factor 𝑧 = 2 we obtain: 

𝑄1 = 𝐹(𝑧𝐾, 𝑧𝐿) = (2𝐾)(2𝐿)−1 = 2 ∙ 2−1𝐾𝐿−1 = 𝐾𝐿−1 



 

 

In this case 𝐹(2𝐾, 2𝐿) =  2𝐹(𝐾, 𝐿). 

This production function represents constant returns to scale. 
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