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Chapter 5 Production in the Short Run and Long Run

Why firms don’t just simply close down during SARS and open up again?

5.1 Fixed Factors and Variable Factors

A. Fixed Factors

It is a relative concept, a factor is fixed when it does not vary in quantity as output changes. 

B. Variable Factors

They are inputs that vary in quantity as output changes.

For example, during SARS, restaurants have much fewer customers. Their output decreases, many restaurants staffs were forced to take no pay leave, however, the restaurant did not close down any branches. In this case, restaurant staffs are variable factors while the restaurnat branches are fixed factor.

Checkpoint: Do exercise on P.105

5.2 Short Run and Long Run

A. Short Run

It refers to the production period when some of the factors are fixed while the others are variable.

B. Long Run


It referes to the production period when all factors are variable.


Technology is assumed to be constant in both short run and long run. Why?

Short run = shorter period, long run = longer period? Why not?

Checkpoint: Do textbook’s exercise page 107.

5.3 The Input-Output Relationship in the Short Run (Long run not in syllabus)

A. Three different concepts of output

In short run analysis, for simplicity, we usually assume there are only two factors, labour (L) as variable factor and capital (K) as fixed factor respectively. 

	Concept
	Equation
	Explanation

	Total Product (TP)
	
	Total output produced by factors of production

	Average Product (AP)
	AP = TP / L
	Average output produced by ONE unit of variable factor

	Marginal Product (MP)
	MP = TPn – TPn-1
	Change in total product resulting from ONE extra unit of variable factor


Try filling in the blanks 

	Capital
	Labour
	Total Product
	Marginal Product
	Average Product

	10
	0
	0
	0
	0

	10
	1
	10
	10
	10

	10
	2
	24
	14
	12

	10
	3
	42
	18
	14

	10
	4
	58
	16
	14.5

	10
	5
	70
	12
	14

	10
	6
	78
	8
	13


B. The Law of Diminishing (Marginal ) Returns


When variable factors are added successively to a fixed amount of fixed factors, ceteris paribus, the marginal product (of variable factors) will eventually diminish (decrease). 


In the table above, you will find that the marginal product increases at first, and start to drop when the number of labour increases from 3 to 4. It is because different factors of production should be employed in a right balance. 

At the beginning, there are too few variable factors to work with the fixed factors. The variable factors cannot fully utilize all the fixed factors. As adding more variable factors can improve efficiency, the marginal product increases. The right combination of fixed and variable factors gives the maximum marginal product. 

Later, as more and more variable factors are added, there are too many variable factors relative to the fixed factors. Efficiency declines and the marginal product diminishes. 

This is a law because if it does not hold, a single piece of land could produce infinite amount of food with more and more farmers working on it.


Question: Is the law only applicable in short run?

5.4 The cost-output relationship in the short run (Not in syllabus)


Expense of using factors in production are called costs of production. The following table illustrates the relationship between output and different concepts of the costs of production.

	Concept
	Equation
	Explanation

	Total Fixed Cost (TFC)
	
	Total expenses needed for using the fixed factors. It is fixed for all levels of output

	Total Variable Cost (TVC)
	
	Total expenses needed for using the variable factors. It increases with output.

	Total Cost (TC)
	TC = TFC + TVC
	Total expenses for using all factors in production.

	Average Cost (AC)
	AC = TC / Q
	Cost per unit of output

	Marginal Cost (MC)
	MCn = TCn – TCn-1
	Extra total cost needed for producing one extra unit of output.


At first, the marginal cost of producing an additional output is decreasing as it is achieved by adding in variable factors upon fixed factors that are not fully utilized. However, eventually, marginal cost of producing an additional output will increase. 

	Output
	Total Fixed Cost
	Total Variable Cost
	Total Cost
	Marginal Cost
	Average Cost

	0
	100
	0
	20
	/
	/

	1
	100
	30
	130
	30
	130

	2
	100
	56
	156
	26
	78

	3
	100
	77
	177
	21
	59

	4
	100
	100
	200
	23
	50

	5
	100
	140
	240
	40
	48

	6
	100
	200
	300
	60
	50


5.5 The cost-output relationship in the long run

A. Scale of production

It means the size of the firm at which a producer operates. With employment of all factors of production increases, production scale increases.

B. Economies and Diseconomies of Scale

When the scale of a firm expands, average cost decreases as it is benefited from the larger scale of production. It is called economies of scale. However, above a certain limit, some problems may appear and average cost will eventually increase. It is called diseconomies of scale.

C. Relationship between average cost and economies of scale



D. Average cost and the optimum scale

Optimum scale is the scale of production with the lowest average cost in the long run. The firm producing at the optimum is called the optimum firm.

5.6 Economies of scale 

A. Economies at the plant level (also known as technical economies)

With a larger scale, a firm could make full use of its capital goods and the increase in reserve resources would be smaller than the increase in plant size. 

B. Economies at the firm level

1. Management Economies

Large firm can afford modern equipment and professional management of the firm. Moreover, division of labour is often practised in large firms to enjoy the benefits of specialization. Average cost decreases with efficiency increase. 

2. Finance Economies

Large firms enjoy cheaper and easier credits than small firms. Moreover, large firms could raise funds more easily from investers. 

3. Marketing Economies

Large firms are able to buy raw materials and other resources at lower prices because they usually buy in bulk.

In addition, larger firms can afford to spend more on advertisement to promote sales. The average cost of marketing is lower as the total costs of marketing are spread over a larger quantity of output.

4. Risk-Bearing Economies

a) Product diversification: 

With different products produced, drop in sales of one product will only have limited effects. 

b) Market diversification :

When demand in one market declines, it can still rely on others

c) Source diversification: 

Diversifying source of raw materials could ensure a steady supply

5. Research and Development

Large firms can afford more research on the development of new technology in production. Inventions may come up and the average cost of production will be lowered.

Checkpoint: Do textbook’s exercise on page 121.

5.7 Diseconomies of scale

1. Management Diseconomies

As firm grows larger, its organizational structure becomes more complicated. It will be more difficult to co-ordinate the work among different departments. Asa result, efficiency decreases and average cost of production increases.

2. Marketing Diseconomies

As firm grows larger, its output expands and eventually the market for its product becomes saturated. At this stage, average cost will go up because 

a) it is now much more difficult and costly to increase sales

b) extra expenses are needed to open up new markets or to promote sales

c) continuous expansion bids up wages and prices of resources

3. Finance Diseconomies

As firm grows larger, it may need more loans from the banks. Since it has already borrowed a large sum of money, banks may not be willing to lend it additional funds as risks increase. Thus extra funds can only be obtained at a higher interest rate. The cost of production thus increases.

Checkpoint: Do textbook’s exercise on page 122.
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