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This information is important for the latest model aircraft that Boeing has introduced: the 787. Although technical chal-

lenges and leading edge materials initially delayed the learning curve and led to significant losses in the early years for the 

airplane, in the past three years, overall costs are steadily decreasing. From the start of production at the Everett, Wash-

ington, plant, it now takes 40 days to push a new 787 out the door. On the other hand, at the Columbia, South Carolina, 

plant, the learning curve still lags to a 56-day process. By the turn of the decade, Boeing expects to split production equally 

between the two plants, with each building seven airplanes a month. Once the two main plants can match production of 

the 787 at the faster rate, Boeing executives anticipate the program will become stable and highly profitable.1

E.1 What Are Learning Curves?
Typically, as workers repeat their tasks, their performance improves. Specifically, when an activity is 
performed repeatedly, the time required to perform it steadily decreases. This is because workers learn 
to perform the task more accurately and efficiently with each repetition. Learning curves capture this 
phenomenon. Learning curves show that as the production rate for an item doubles, the processing 
time per unit of that item decreases by a constant percentage. In fact, some research supports the idea 
that performance improves by a fixed percentage each time production doubles.2

The extent of improvement and the number of repetitions required to achieve a significant 
improvement in performance, however, depends on the nature and complexity of the task performed. 
For activities that are fairly complex and take a long time to complete, such as ship building or aircraft 
assembly, performance improvements occur over a longer time span. On the other hand, for short, 
routine or repetitive activities, minor improvements may be realized after only a few repetitions. 
Hence, learning curve tools are most useful for measuring performance improvements for nonroutine 
and complex jobs that require several repetitions and a long time to complete. For routine and repeti-
tive jobs of short duration, such as in repetitive manufacturing or mass production processes, learning 
curves are of little use. Figure E.1 shows the basic learning curve relationship between the number of 
repetitions or units produced and the time required per repetition or unit.

Note that in Figure E.1, the curve flattens out after the number of repetitions or units produced 
reach a certain point. This flattening suggests that after a certain point, no further learning occurs, 
each subsequent repetition or unit produced takes the same amount of time, and the system has 
reached a steady state. Learning, and hence improvement in performance, will not occur indefinitely 
and the curve will never touch the horizontal axis; in other words, the time per repetition or unit pro-
duced will never be zero. Furthermore, the time reduction per repetition will steadily decrease as the 
number of repetitions or units produced increases. Once the system reaches a steady state, no further 
reduction in time per repetition or unit occurs. Figure E.2 illustrates this behavior of learning curves.

As mentioned, as the number of repetition units of an item produced doubles, the processing time 
per unit of that item decreases by a constant percentage. This constant percentage is typically in the 
10% to 20% range. The convention used to describe learning curves is in terms of the complement of 
their improvement rates. Thus, an 80% learning curve means that there will be a 20% (100% – 80%) 

Number of Repetitions or Units Produced

Ti
m

e 
Pe

r R
ep

et
iti

on
 o

r U
ni

t

0

FIGURE E.1: Learning Curve Relationship

Define the concept of 
learning curves.

E.1

Learning curves: a 
principle that shows that 
as the production rate 
for an item doubles, the 
processing time per unit 
of that item decreases by 
a constant percentage
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Learning or Improvement Ends

FIGURE E.2: End of Learning or Improvement

Learning Curves


