Lecture # 12 THE ACCELERATION PRINCIPLE
The multiplier explains the relationship between the change in investment and the consequent change in income. The acceleration principle is the concerned with the change in income and the consequent change in investment. It is the interplay of both of these forces which leads ti the rise in the income level, as we shall explain.

Acceleration principle is formulated by American economist John Maurice Clark (1884-1963). Acceleration principle is a theory of investment in modern macroeconomics. It asserts that the level of investment is accelerated only through the rate of increase in output, which is the gross domestic product. Since the acceleration principle links investment to output, it is has explanatory value also in understanding the development of business cycles. According to the acceleration principle, each level of output needs a specific amount of capital. Therefore, if output (and the capital required to procure the necessary machinery) is expected to rise, the amount of capital within an economy will also increase.

It should be noted that in the acceleration theory we are concerned, not so much with the level of income but, the rate of change in that level. A given level of income is supported by a certain level of expenditure on machinery and equipment, i.e. investment. When income is increasing, demand for consumer goods increase, and, therefore, it becomes necessary to increase the capacity to produce consumption goods, which involves increase in investment. Investment also increases because of businessmen’s’ expectations for increased sales in the future. Conversely, when income is falling, even replacement of machinery and equipment may not necessary and to the businessmen the future prospects of their sales are discouraging. In consequence investment in machinery and equipment, etc., goes down. But this change in investment upward and downward, with the raising and falling in the income are more than in proportion to the change in the income level. In fact the change in investment is a multiple of change in income both ways.
The reasons are as follows:

i) When income level is constant, it is not necessary to expand the existing plant and equipment. Investment is needed only for replacement. There is no net investment. Replacement is a proportion of the stock of existing capital and depends upon the period for which the capital stock in question is estimated to last and the value of the stock.

ii) As the income rises, once existing capacity has been fully utilized, it become necessary to create additional productive capacity and hence investment has to be increased. But investment has to be increased several times the needed increase in output. An increase in income of, say Rs. 100 will require an investment plant and requirement of much more than Rs. 100 may be by Rs. 500. Since equipment will give returns over a number of years such expenditure will not be a bad proposition. For instance, if a machine costs Rs. 50,000 and yields Rs. 10,000 a year for ten years, it may be worthwhile installing it.

iii)  The ration of the value of capital equipment, etc. to the annual value of its output (= 5 in the above example) is called the “acceleration co-efficient” or just “acceleration,” and the principle involved in this relationship is the Acceleration Theory or Principle.
Thus if new investment is a multiple (α) of the change in income (Δγ) we have:

In = α. Δγ

Where In stands foe new investment, “α” is called the “acceleration co-efficient” or “Acceleration”.
Thus the acceleration theory has two elements in it:

a) The level of investment varies directly with the change in income or investment is a function of income or symbolically: I = I(γ)

b) The change in investment is a multiple of the change in income or ΔI = α. Δγ

This acceleration theory explains the much wider fluctuations in economic activity in the producer goods industries as compared to the consumer goods industries in the context of business cycles, as we shall see when we study that subject. Here we are concerned with accelerator in its role in the process of income generation.
Numerical example of the Operation of the Acceleration principle

We may illustrate the principle of acceleration by a hypothetical example. Suppose 130 capital equipment is needed to maintain the constant flow of 1,000 consumer goods. Suppose, further that 100 capital equipment wears out in ten years, requiring ten replacements every year, and finally suppose that acceleration co-efficient is 10. This means that a 10% increase in consumption, say from 1000 to 1100 calls for a 10% increase in production of capital goods, in addition to normal replacements, i.e. a total of twenty new capital goods, ten for replacement and ten for addition. This is indicated in the following table: 
	Period
	Consumption Level
	Capital Equipment of Consumption

10%  of (2)
	Gross investment
	%age change in Investment

	
	
	
	Additions Net
	Replace-ments
	Total (Gross)
	

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	1
	1,000
	100
	0
	10
	10
	------

	2
	1,100
	110
	10
	10
	20
	+100%

	3
	1,100
	110
	0
	10
	10
	-50%

	4
	1,000
	100
	0
	0
	0
	-100%


It will be seen that an initial increase of a 10% in consumption lead to a 100% increase in gross investment. But the more remarkable thing to note is that during the nest period, while consumption was maintained at the old level, net investment fell to zero since only replacement was needed. The gross investment fell by 50% from 20 to 10. In the following period consumption fell by 10% to 1000. The needed capital equipment was only 100. Neither replacements nor additions were need. Gross investment fell from 10 to zero, i.e. by 100%. Thus to maintain activity at the existing it is not enough for consumption to maintain its existing level. It must go on increasing. In fact, it can be shown that even a reduction in the rate of increase in consumption will lead to a fall in investment.
