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manufacturing efficiency and reduce the downtime of its equipment. The biggest drawback of an FMS 
is the high initial cost of developing it because it requires firms to acquire sophisticated equipment 
and machinery.

The complete automation of the manufacturing plant can be accomplished using computer-
integrated manufacturing (CIM) technology, in which a manufacturing plant uses computers to con-
trol all processes. CIM can be used with computer-aided design and manufacturing (CAD and CAM), 
computer-aided process planning (CAPP), NC machines, robots, FMS, and in different combina-
tions of these processes, all of which are fully integrated. CAD and CAM are particularly import-
ant because they greatly facilitate the automation of product designs and manufacturing processes 
through the use of computer software. Dassault Systèmes SE (Vélizy-Villacoublay, France), for exam-
ple, provides CIM software technology for aerospace customers like The Boeing Company (Chicago, 
IL) and Airbus SAS (Blagnac, France) to allow them to evaluate different design alternatives for their 
aircraft prior to full production. Although CIM can allow a firm to produce and deliver high-quality, 
customized products quickly and efficiently, it has some drawbacks. For example, the complexity of 
CIM manufacturing operations requires fully integrating all equipment, some of which may not be 
compatible with others.

Table 9.3 lists some other advances in technology that have improved productivity and efficiency 
for processes in both the manufacturing and service sectors. These technologies have been applied in 
a wide variety of areas, such as process control, materials handling, transportation, and patient care 
in hospitals.

ANALYZING AND REDESIGNING PROCESSES
Markets change over time, and a process that once worked well may no longer achieve the firm’s 
goals, particularly if the firm participates in global markets. It often is necessary to reexamine a pro-
cess to determine whether it can be improved to make it more cost efficient or more responsive to 
customers. In some cases, the process may need to be entirely redesigned. Changes in the process may 
also be necessary to accommodate new product mixes or to integrate new technologies. To determine 
when it is time to redesign a process, the operations manager must answer questions like these:

•• Does the existing process give the company a competitive edge in terms of the order-winning
criteria of cost, quality, flexibility, and delivery time?

•• Are there redundant steps or steps that do not add value in the process that can be eliminated?
•• How can the process be improved or redesigned to enhance value provided to the customer?

Industrial Robot: a 
versatile machine that 
can perform routine 
tasks such as cutting 
and boring, welding, 
assembly, and materials 
handling without any 
human intervention

Computer-aided 
manufacturing 
(CAM): an application 
of programmable 
automation in 
manufacturing processes 
that uses computer 
software and hardware 
to control machine 
tools and other related 
machinery

Computer-aided 
process planning 
(CAPP): a technological 
application that involves 
the use of computer 
technology to assist in 
planning the processes 
required to manufacture 
a part or product

TABLE 9.3: Examples of Advances in Process and Manufacturing Technologies

TECHNOLOGY DESCRIPTION APPLICATIONS

Standard for 
exchange of 
product, model data 
(STEP)

An ISO standard for representing and exchanging the 
design and manufacturing-related information of a product 
in computer-interpretable format.

A Eurofighter designed by four industry partners using 
STEP technology to exchange product design and 
manufacturing data.8 

Computer-aided 
process planning 
(CAPP)

The use of computer technology to assist in planning 
the processes required to manufacture a part or 
product. Provides a link between product design and 
manufacturing.

CAPP can be used to link a product’s design with the 
machines and tools used in the production process.9

Automated storage 
and retrieval system 
(ASRS)

A computer-controlled system that uses various methods 
for the automatic placement and retrieval of loads to and 
from specific storage locations within a warehouse.

Automated storage and retrieval systems are useful in 
situations that require controlled access to high-value 
and sensitive materials that need be stored and retrieve 
loads in harsh environments that may be hazardous to 
workers.10 

Automated guided 
vehicles (AGVs)

Electronically guided mobile vehicles are directed by wires 
or markers embedded on the floor or by radio frequencies, 
vision, or lasers to move materials in manufacturing, 
warehousing, and service facilities.

AGVs are used in many industries in the manufacturing 
sector for efficient, cost-effective movement of materials 
and for improving operations in many manufacturing 
facilities and warehouses.


