THE LEARNING CURVE
A standard cost sets an expected average level of efficiency for a particular activity, and measures it in standard hours. A constant standard cannot be applied for control when the expected time to complete an activity is continually falling. 

Direct labour time should be expected to get shorter in the production of items which are made largely by labour effort rather than by a highly mechanised process and which are either:

(a) relatively short-lived products with a high rate of obsolescence; 

      or 
(b) products which are complex and made in small quantities for special orders. 

Labour learns from experience and in gaining this experience the time required to complete a job lessens whereas for mechanised work there is little or no scope for a lessening of production time. This speeding up of a job with repeated performance is known as the learning effect, and the reduction in the required direct labour time for a job may be quantified. The theory assumers that as a worker becomes more familiar with new work his experience, or learning, results in the decline of the time required to do the job. 

The average time required to produce a unit is assumed to fall by a constant percentage every time the total output of the unit doubles. In the US aircraft industry an 80% learning effect was found to apply which meant that the average time to produce an aircraft fell by 20% for each doubling of output of that type of aircraft.
If the first unit of output requires 100 hours of labour and an 80% learning affect applies, the production times would be:- 

	Number of units produced in total
	Average time required per unit 

(hours)
	Total time required (hours)
	Incremental time for additional units

 (hours)

	1
	100
	100
	100

	2
	80
	160
	60

	4
	64
	256
	96

	8
	51.2
	409.6
	153.6


This can be shown on a graph: -



The curve becomes horizontal once a sufficient number of units have been produced since the learning effect is lost and thus production time should become standard, to which a standard efficiency rate may be applied. 

The learning rate will not always be 80%, it will vary from situation to situation. 

Uses of Learning Curve Theory
(a)
cost estimation; 

(b) 
project evaluation; 

(c) 
deciding wage incentive plans;
(d)
production scheduling; 
(e) 
cost control. 

Limitations of Learning Curve Theory
(a) 
It can only be used in labour intensive operations and for production of relatively short-lived products or products made in small quantities. 

(b)
It assumes stable working conditions, i.e. not applicable if there is a reasonable level of labour turnover. 

(c) 
It assumes a certain amount of motivation amongst employees. 

(d) 
If any breaks occur between production of items they must not be too long.
(e) 
There may be some difficulty in determining the learning rate. 

(f) 
It can only be applied to direct labour. Although overheads may be charged to a job at £x per direct labour hour the actual cost of overheads will not be similarly affected. It is only therefore significant where the labour cost of a job is a significant proportion of the total cost. 
It can be shown that if 
y = average labour hours per unit 





a = no. of labour hours for the first unit 





x = cumulative number of units  




   and   b = the learning coefficient 

then the equation of the learning curve is y = axb. 

The learning coefficient is calculated using b = 
log(proportion to which av. Time falls)









     log 2 

Thus if we are told that a 90% learning curve exists then b = log 0.9 = 0.152  (30R4 Dec) 





                                                    log 2
Example 1
A company supplied 10 special machines to a customer in January.  Direct cost per unit averaged:









£





Materials


300





Labour department 1 

400 (200 hours)
2 
300 (150 hours)


         1000

Shortly after completing this order the customer requests an additional 15 special machines and asks for a quotation.  You are asked to estimate the direct costs of production.

Department 1 is labour-intensive and work on the machines would benefit from a learning effect to which an 80% learning curve may be applied.  Department 2 is highly mechanised and no learning effect will apply to work done in this department.

Consider 10 machines as being one unit thus a = 2000 and b = log 0.8 = -0.322 
                                                                                                      log 2
and we have to find the average labour hours per unit for 2.5 units.

Thus y = 2000(2.5) -0.322 = 1489 hours per unit and therefore the total time for the 25 machines is 2.5 (1489) = 3722.5 hours.  Hence the time for the 15 machines is 1722.5 hours, i.e.114.8 hours per machine on average.

Therefore the estimated direct costs per machine on average are:









£





Materials


300





Labour department 1
229.6 (114.8 hours)

2 300 (150 hours)



829.6

