Industrial engineering (IE) is about choices. Other engineering disciplines apply skills to very specific areas. IE gives you the opportunity to work in a variety of businesses. The most distinctive aspect of industrial engineering is the flexibility that it offers. Whether it’s shortening a rollercoaster line, streamlining an operating room, distributing products worldwide, or manufacturing superior automobiles, all share the common goal of saving companies money and increasing efficiencies. 

As companies adopt management philosophies of continuous productivity and quality improvement to survive in the increasingly competitive world market, the need for industrial engineers is growing. Why? Industrial engineers are the only engineering professionals trained as productivity and quality improvement specialists. 

Industrial engineers figure out how to do things better. They engineer processes and systems that improve quality and productivity. They work to eliminate waste of time, money, materials, energy, and other commodities. Most important of all, IEs save companies money. This is why more and more companies are hiring industrial engineers and then promoting them into management positions. 

“‘Industrial engineer’ is synonymous with systems integrator - a big-picture thinker, in other words. It's an employee who takes what exists today and conceptualizes what should exist in the future. A lot of engineers become disillusioned with the engineering profession because they get involved in minutiae or they end up on a CAD machine all the time, and they never get out in the factory environment or the operating environment. That's not what happens to an industrial engineer. IEs spend most of their time out in the real operating environment, coming up with scientific approaches to problems rather than seat-of-the-pants, temporary solutions,” says John Samuels, vice president of Norfolk Southern. 

Many people are misled by the term “industrial engineer.” The 'industrial” does not mean just manufacturing. It encompasses service industries as well. It has long been known that industrial engineers have the technical training to make improvements in a manufacturing setting. Now it is becoming increasingly recognized that these same techniques can be used to evaluate and improve productivity and quality in service industries. 

“Anybody who needs surgery studies, assessments, redesign in the surgery department … we do it,” explains Tryna Knox, director of surgery performance for VHA. 'Onsite hospital visits, which include observations and interviews to understand the flow of patients through operating rooms are conducted to help surgeons and anesthetists understand their own efficiency levels.” Knox credits her industrial engineering education for much of her current success. 'I think the whole systems focus in IE is very important,' she says.
Real-World Projects: What Do IEs Do? 

Industrial engineers (IEs) figure out how to do things better. They engineer processes and systems that improve quality and productivity. IEs make significant contributions to their employers by saving money while making the workplace better for fellow workers. In addition to manufacturing, industrial engineers apply their skills in a variety of settings. Here are a few examples:
As a management engineer in a hospital, you may help doctors and nurses make the best use of their time in treating patients. You may also design procedures for optimum use of medical facilities to help bring the cost of healthcare down. 

As an ergonomist in a television manufacturing plant, you may change the tools workers use to assemble televisions to reduce the risk of repetitive stress injuries. 

As an operations analyst for an airline, you may design a bar coding system for identifying and transporting passengers’ luggage to ensure that it does not get lost. 

As a quality engineer for a public gas and electric company, you may improve customer satisfaction by designing a process to schedule service calls around the availability of the customer.
Sample Projects of IEs
· Designing the admissions procedure at a hospital 

· Discovering a new way to assemble a product that will prevent worker injury 

· Converting a major production line to JIT and kanban system 

· Representing a company in the design and construction of a new manufacturing plant 

· Performing motion and time studies 

· Developing prototype units for the cellular phone car adapter market 

· Simulation modeling 

· Developing a hardware protection program for spacecraft 

· Developing a supplier quality program 

· Implementing lean manufacturing concepts 

· Developing and launching a complete material handling system for a new automobile 

· Developing the conceptual layout of a dockyard and ship repair maintenance facility 

· Working on a design project to make a medical device to treat sleep apnea 

· Representing manufacturing and purchasing issues on a design team 

· Teaching industrial engineering courses 

Industrial engineers develop and implement plans to maximize the efficiency and effectiveness of an organization. They look at how people, machines, energy, resources, and information are used to accomplish management's goals and devise ways to improve those methods. Industrial engineers have sometimes been called "productivity people" and "efficiency experts".
Examples
Devise a new method for storing and distributing inventory or supplies for an Internet company.
Develop training manuals for employees in a service company.
Work on engineering teams designing structures for large crowds, like sports areas and amusement parks.
Use computer modeling techniques to test and develop recommendations for improving transportation systems like airports or subways.
Design equipment or facilities that is ergonomically correct
Industrial and manufacturing engineers conduct studies, and develop and supervise programs to achieve the best use of equipment, human resources, technology, materials and procedures to enhance efficiency and productivity. Industrial and manufacturing engineers are employed in consulting firms, manufacturing and processing companies, and in government, financial, health care and other institutions, or they may be self-employed.
Industrial and manufacturing engineers perform some or all of the following duties: 

· Plan and design plant layouts and facilities 

· Study new machinery and facilities and recommend or select efficient combinations 

· Develop flexible or integrated manufacturing systems and procedures 

· Conduct studies and implement program to determine optimum inventory levels for production and to allow optimum utilization of machinery, materials and resources 

· Analyze costs of production 

· Design, develop and conduct time studies and work simplification programs 

· Determine human resource and skill requirements and develop training programs 

· Develop performance standards, evaluation systems and wage and incentive programs 

· Conduct studies of the reliability and performance of plant facilities, and production or administrative systems 

· Develop maintenance standards, schedules and programs 

· Establish programs and conduct studies to enhance industrial health and safety or to identify and correct fire and other hazards 

· Evaluate or assess industrial facilities 

· Supervise technicians, technologists, analysts, administrative staff and other engineers. 

Industrial engineers are concerned about the management of people and equipment. They attempt to design ways of creating goods that use these resources without much waste. For example, engineers try to set up assembly lines so that workers can rest briefly between items. If items move too quickly, workers may work too hard. If items move too slowly, workers may become bored rapidly. Similarly, engineers try to set up production so that machines are almost always in use.

Before they can design systems, industrial engineers must learn about the items being produced. They review the steps that products go through as they are being processed. Engineers learn about each task that workers perform and the machines they use. At existing factories, they also evaluate the current setup of equipment. Once they understand the process, engineers determine the best way to set it up. They write reports and create diagrams that show their setup recommendations. They may recommend changing the order in which materials are processed or how many steps different workers complete. Engineers use computers to create these reports and to analyze information. Many industrial engineers do mathematical calculations about how their changes will improve production.

Some engineers specialize in improving the output from workers. They may suggest ways to encourage workers to work faster or with fewer errors.

Work Activities

· Gather information about how products are made. 

· Study each step in the production process. 

· Evaluate the current setup of production equipment. 

· Analyze the information they gather. Write reports about recommendations. 

· Draw diagrams of how to lay out the production area. 

· Use computers to analyze information and create reports. 

· Run statistical analyses of how changes will improve the production process. 

General Activities

· Get information needed to do the job. 

· Communicate with supervisors, peers, or subordinates. 

· Process information. 

· Analyze data or information. 

· Identify objects, actions, and events. 

· Monitor events, materials, and surroundings. 

· Provide advice and consultation to others. 

· Make decisions and solve problems. 

· Document and record information. 

· Carry out ideas, programs, systems, or products. 

· Coordinate the work and activities of others. 

· Update and use job-related knowledge. 

· Evaluate information against standards. 

· Schedule work and activities. 

· Estimate sizes, quantities, time, cost, or materials needed. 

· Guide, direct, and motivate subordinates. 

· Think creatively. 

· Organize, plan, and prioritize work. 

· Judge the value of objects, services, or people. 

· Use computers. 

