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The objective ofany process should be to create value (make profits), not to maximize the
utilization ofevery resource involved in the process. In other words, we should not attempt
to produce more than what is demanded from the market, or from the resource down
stream in the process, just to increase the utilization measure. Yet, the underutilization of
a resource, human labor or capital equipment alike, provides opportunities to improve the
process. This improvement can take seeral forms, including

lfwe can reduce the excess capacity at some process step, the overall process becomes
more efficient (lower cost for the same output).

• If we can use capacity from underutilized proccs steps to increase the capacity at
the bottleneck step, the overall process capacity increases. If the process is capacity-
constrained, this leads to a higher flow rate.

In this chapter, we discuss how to achieve such process improvements. Specifically,
we discuss the concept of line balancing, which strives to axoid mismatches between
what is supplied by one process step and what is demanded from the following process
step (referred to as the process step downstream). In this sense, line balancing attempts to
match supply and demand within the process itself.

We use Novacruz Inc. to illustrate the concept of line balancing and to introduce a num
ber of more general terms of process analysis. Novacruz is the producer of a high-end kick
scooter, known as the Xootr (pronounced “looter”), displayed in Figure 4.1.

4.1 Analyzing an Assembly Operation
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With the increasing popularity of kick scooters in general, and the high-end market segment
for kick scooters in particular, Novacruz faced a challenging situation in terms of organiz
ing their production process. While the demand for their product was not much higher than
100 scooters per week in early March 2000, it grew dramatically, soon reaching 1,200 units
per week in the fall of 2000. This demand trajectory is illustrated in Figure 4.2.

First consider March 2000, during which Novacru, faced a demand of 125 units per
week. At this time, the assembly process was divided between three workers (resources)
as illustrated by Figure 4.3.

The three workers performed the following actis ities. In the first activity, the first 30 of
the overall 80 parts are assembled, including the fork, the steer support. and the t-handle.

FIGURE 4.2
Lifecycle Demand
Trajectory for Xootrs

Given the complexity of this assembly operation, it takes about 13 minutes per scooter to
complete this activity. We refer to 13 minutes unit as the activity time. Note that in the cur
rent process, each activity is staffed with exactly one worker.

In the second activity, a worker assembles the wheel, the brake, and some other parts
related to the steering mechanism. The second worker also assembles the deck. This step
is somewhat faster and its activity time is 11 minutes per unit. The scooter is completed by
the third worker, who sipes off the product, applies the decals and grip tape, and conducts
the final functional test. The activity time is about 8 minutes per unit.
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