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method is a hybrid of the MTS and MTO methods because it combines the advantages of 
both. Customization occurs at the last stage of the manufacturing process, and even then the 
degree of customization is still limited. By focusing on enhancing their information processing, 
General Electric (aka GE, Fairfield, CT) is creating more than 400 “brilliant factories,” which 
allow customization and assembly-to-order manufacturing in a wide range of products, from 
locomotives to oil extraction machinery. Other examples of products produced using the ATO 
method include many automobiles, specialty chemicals, and sports t-shirts with team or orga-
nizational logos.

•• Engineer-to-order (ETO): This process offers the highest degree of product customization. In
the ETO method, products are designed, manufactured, and assembled to the customer’s speci-
fications from start to finish. ETO products include industrial equipment, tools, molds and dies, 
power generation equipment, custom signs, boats, and specific types of medical equipment.

As the matrix in Figure 9.5 shows, the four manufacturing methods can be categorized along the 
dimensions of demand variability and production complexity. Demand variability means that there 
are likely to be modifications or multiple variations in the output produced by the manufacturing 
process. Production complexity refers to the complexity and time involved in producing the product.

Mapping Manufacturing Methods Across Supply Chains
The manufacturing methods—MTS, MTO, ATO, 
and ETO—that a company within a supply chain 
should choose depend on factors such as the com-
petitive business environment; the proliferation 
of products, customers, and distribution chan-
nels; and demand variability. To respond to all 
these factors, companies often use a mixture of 
these manufacturing processes; that is, they find 
the best blend of manufacturing processes. For 
example, Dell’s mass customization strategy is a 
hybrid of job-shop and repetitive processes. This 
combination allows Dell to offer unique products 
to its customers as quickly as possible.

Before we apply the various manufactur-
ing methods to a supply chain, let us look at 
two manufacturing systems companies usually 
rely on—systems we will discuss in more detail 
in Chapter 14. A push manufacturing system is 
one in which production is based on forecasted 
demand or projected sales. Demand is often 
forecast using historical data or past trends; 
for example, manufacturers in many industries 
accelerate production to coincide with periods 
of high demand. Air conditioner manufacturers 
gear up for peak sales in the spring and summer. 
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FIGURE 9.4: Manufacturing Processes in the Supply Chain for Shirts

SOURCE: Adapted from Bozarth, C. C., & Handfield, R. B. (2013). Introduction to operations and supply chain management (3rd ed., p. 44). Englewood Cliffs, NJ: 
Pearson Prentice-Hall.
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FIGURE 9.5: Mapping Process Types to Manufacturing 
Methods

SOURCE: Adapted from Flores, H. (n.d.). Manufacturing Strategy: An Adaptive Perspective. White paper. Montreal, 
Quebec, Canada: Technology Evaluation Centers. Retrieved from https://www.technologyevaluation.com/research/
white-paper/Manufacturing-Strategy-An-Adaptive-Perspective.html


