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Abstract-Industrial engineering and engineering 

management is concerned with the design, improvement, 

installation, and management of integrated systems of 

people, material, and equipment. Although the popularity of 

industrial engineering was due in large measure to the 

writings of Taylor and other pioneers, few executives took 

those statements literally or introduced all or most of the 

changes that Taylor and other industrial engineers 

advocated. Their customary approach was pragmatic and 

selective. This selectivity was apparent in their relations with 

consultants and in the work of corporate industrial 

engineering departments. It was also evident in the 

treatment of factory employees, the feature of industrial 

engineering that received the greatest attention. The paper is 

giving a thorough knowledge in the fundamental principles 

within the primary stems of industrial engineering and 

engineering management. This paper aimed at 

disseminating the latest developments in various areas of 

industrial engineering, including information and service 

industries, ergonomics and safety, quality management as 

well as business and strategy, and at bridging the gap 

between theory and practice. 
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I. INTRODUCTION 

Industrial engineers determine the most effective ways 

to use the basic factors of production -- people, 

machines, materials, information, and energy -- to make 

a product or to provide a service. They are the bridge 

between management goals and operational 

performance. They are more concerned with increasing 

productivity through the management of people, 

methods of business organization, and technology than 

are engineers in other specialties, who generally work 

more with products or processes. Although most 

industrial engineers work in manufacturing industries, 

they may also work in consulting services, healthcare, 

and communications. 

To solve organizational, production, and 

related problems most efficiently, industrial engineers 

carefully management of such systems. They study the 

product and its requirements, use mathematical 

methods such as operations research to meet those 

requirements, and design manufacturing and 

information systems. They develop management 

control systems to aid in financial planning and cost 

analysis and design production planning and control 

systems to coordinate activities and ensure product 

quality. They also design or improve systems for the 

physical distribution of goods and services. Industrial 

engineers determine which plant location has the best 

combination of raw materials availability, 

transportation facilities, and costs. Industrial engineers 

use computers for simulations and to control various 

activities and devices, such as assembly lines and 

robots. They also develop wage and salary 

administration systems and job evaluation programs. 

Many industrial engineers move into management 

positions because the work is closely related. 

The basic concept of  industrial engineering and 

engineering management are to produce human power  

who: 

• Contribute to the success of companies 

through effective problem solving. 

• Design, develop, implement, and improve 

integrated systems that include people, 

materials, information, equipment, and 

environments. 

• Effectively manage business operations and 

project management teams. 

• Continue to develop holistically, including the 

personal and professional skills necessary to 

adapt to our changing societal, technological, 

and global environments. 

This discipline is the engineering of modern business. It 

is about designing and improving the way businesses 

produce and supply goods and services. IE&EM is 

scientific management: applying the logic, analytical 

problem solving and mathematical precision of 

engineering to the world of business processes. 

Engineers in this field are responsible for 

managing people, finances, marketing, scheduling, 
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production and projects. Their skills are highly flexible 

and they may work in any industry, for example: 

• Scheduling thousands of aircraft, vehicle 

passenger movements. 

• Organizing the production of cars, foods, 

pharmaceuticals at the right price and quality. 

• Structuring the services of banks and financial 

institutions to be reliable, efficient and useful. 

• Tracking the movement of goods through 

suppliers, warehouses and supermarkets. 

II. INDUSTRIAL ENGINEERING  

Industrial Engineering is concerned with the design of 

production systems. The Industrial Engineer analyzes 

and specifies integrated components of people, 

machines, and facilities to create efficient and effective 

systems that produce goods and services beneficial to 

mankind.  Because Industrial Engineering deals with 

the "way" something is done, IE tools emphasize 

"methods" of understanding systems. The fundamental 

sciences that deal with methodology are mathematical 

sciences, namely mathematics, statistics, and computer 

science. System characterization thus employ  

mathematical, statistical, and computer models and 

methods and give direct rise to Industrial Engineering 

tools such as optimization, stochastic processes, and 

simulation. Industrial Engineering specialty courses 

therefore use these "basic sciences" and the IE tools to 

understand traditional production elements as economic 

analysis, production planning, facilities design, 

materials handling, manufacturing systems and 

processes, job analysis, and so forth. 

A. Computing in  Industrial Engineering  

Probably no other aspect of technology has greater 

potential impact on Industrial Engineering than 

computing. Like all other engineers, IE's take computer 

programming. Specific Industrial Engineering specialty 

courses like real-time control and simulation expanding 

the role of computer science principles within Industrial 

Engineering. Further, most all Industrial Engineering 

tools are now computer based, with growing 

recognition that computer assisted analysis and design 

of production systems hold new untapped potential. Of 

special note is that computer simulation involves using 

specialized computer languages for modeling 

production systems and analyzing their behavior on the 

computer, before experimentation with real systems 

begin. In addition, both computer science and Industrial 

Engineering share a common interest in discrete 

mathematical structures. 

B. Role of Industrial Engineer  

Industrial and manufacturing engineers conduct studies, 

and develop and supervise programs to achieve 

efficient industrial production and to enhance 

productivity based on the best use of machinery, 

materials, technology, procedures and human resources. 

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 programs to 

determine optimum inventory levels for 

production and to allow optimum utilization of 

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 

• 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 

C. Recent Advances in Industrial Engineering  

Recent Advances in Industrial Engineering addresses 

manufacturing processes and methods, optimization, 

experimental engineering design, and reliability and 

quality control techniques, as well as other topics, 

including:  

• Quality management systems  

• Computer supported collaborative engineering  

• Human factors and ergonomics  

• Engineering management and leadership  

• Transportation network design  

• Stochastic modeling  

• Queuing theory  

III. ENGINEERING MANAGEMENT 

Management is a broad term involving a number of 

diverse disciplines such as the management of people, 

finances, sales and marketing but it also involves the 

management of the equipment and production and the 

design and development of products, processes and 

projects. Engineering management is that management 

which is focussed on the latter area of management, the 

management of the physical assets and activities of the 

business and the development of new processes. 

This is an area which is not commonly dealt 

with in great detail in management schools and yet it is 

fundamental to all successful businesses. Engineering 

skills are clearly critical in these management areas, but 

as yet few Engineering Schools spend very much time 

on them. The engineering focus in education continues 
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to be very much at the nuts and bolts, even complete 

product but not at the totality of business level.  

Though this definition of engineering management 

emphasizes the physical assets and products, these 

things cannot be separated from the people who use 

them or the financial issues. For this reason training in 

engineering management must encompass a wide 

appreciation of many management areas, in particular 

personnel, finance and marketing. Because engineering 

is so important to business, a large proportion of 

engineers are employed in the management area and 

this proportion increases as engineer’s careers develop. 

The role of management training in the engineering 

course has been discussed extensively in recent years. 

A. Types of Business Organizations 

There are many different types of business 

organizations. In this section a few different ways in 

which a business may be organized are discussed. 

1) Individuals: This is the simplest type of 

organization. An individual sets up a business, 

provides capital, and basically runs the business. 

Examples of these businesses are small one person 

coffee shops and grocery stores, etc. In these 

businesses other employees may or may not work. 

The important point is that all capital (portion of 

capital may be borrowed) is provided by the owner 

and all profits (if any) are kept by the owner.  The 

advantages of this type of organization are 

• Complete control of business and all 

business related decisions 

• Owner keeps all profit. The main 

disadvantage of this type of business is the 

liability. The owner is responsible for all 

liabilities against the business. If a 

business fails, the owner will have to pay 

all amounts owed by the business. 

Another disadvantage is limited capability 

to raise or borrow capital for the business. 

2) Partnerships: In partnerships, one or more people 

jointly own and run a business. Capital is provided 

by the partners and all business related decisions 

are made jointly by the partners. A good example 

of such a business is an engineer and a marketing 

graduate forming a partnership. The engineer can 

design products while the marketing graduate can 

help sell it. The advantages of partnerships are 

more capital and expertise for running a business. 

The disadvantages are the loss of control over 

decision making and sharing of profits from the 

business with partners. The major disadvantage, 

however, remains the liability against the business, 

but now instead of one person all the partners are 

liable for losses against the business. 

3) Corporations: Corporations are organized by filing 

a charter with an appropriate body (State where 

corporation is being organized). A charter is a 

broad statement of the types of activities a business 

is planning to conduct. An example of a charter is 

to " manufacture and sell machinery parts". Capital 

for corporations is provided by the stock holders 

who own it. Capital is raised by selling stocks. 

Stocks are traded in open market and anyone can 

buy stocks at the "going" price. Generally, there are 

a multitude of stock holders and therefore the 

control of corporations is given to the board of 

directors who are responsible for running the 

corporation. For many corporations, a full 

management team is needed to supervise the day to 

day operations. This may include, President/Chief 

Executive Officer, Vice Presidents, Treasurer, 

Secretary, and several department managers. Profit 

earned by a corporation is used for two purposes. A 

portion of the profit earned is used within the 

corporations for new and existing ventures. This 

portion of the profit is called the "retained 

earnings". Remainder of the profit is divided 

among the stockholders. This portion of profit 

distributed to the stock holders is referred to as the 

"dividends." A major advantage of this form of 

organization is that liabilities for individual 

stockholders are limited to the value of the stock 

held in the corporation. It should be pointed out 

that the main goal of corporations is to maximize 

profit for the stockholders. There are many ways in 

which this can be measured but one obvious way is 

to use the dividends for the stockholders. 

B. Process planning  

Process planning encompasses selecting the best 

process to be used in the most advantageous sequence, 

selecting the specific jigs, fixtures, gages, etc. to be 

used, and specifying the locating points of the special 

tools and the speeds, feeds, and depths of cut to be 

employed. The processes that take place in 

transforming a part from chosen raw material to a 

finished piece include the following. 

Basic Processes: The first processes used in the 

sequence that leads to the finished design. 

Secondary Processes: Those operations required to 

transform the general form created by the basic process 

to product specifications. These include: 

• Critical manufacturing operations applied 

to areas of the part where dimensional or 

surface specifications are sufficiently 

exacting to require quality control or used 

for locating the workpiece in relation to 

other areas or mating parts. 

• Placement operations whose method and 

sequence are determined principally by 

the nature and occurrence of the critical 

operations. Placement operations prepare 

for a critical operation or correct the 
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workpiece to return it to its required 

geometry or characteristic. 

• Tie-in operations, those productive 

operations whose sequence and method 

are determined by the geometry to be 

imposed on the work as it comes out of a 

basic process or critical operation in order 

to satisfy the specification of the finished 

part. Thus, tie-in operations are those 

secondary productive operations which 

are necessary to produce the part, but 

which are not critical. 

• Protection operations, those necessary 

operations that are performed to protect 

the product from the environment and 

handling during its progress through the 

plant and to the customer, and also those 

operations that control the product’s level 

of quality. Effective process planning 

requires the consideration of a large 

number of manufacturing aspects.  

Today, the modern computer is able to make the many 

comparisons and selections in order to arrive at an 

economic plan that will meet quality and quantity 

requirements. With computerized planning, 

considerably less time is required and it can be 

completed by a technician having less factory 

experience than needed for manual planning. 

IV. CONCLUSION 

Industrial Engineering and Engineering Management 

employ a set of skills that includes mathematical 

modeling, probability and statistics, computer science, 

human factors, interpersonal skills, project 

management, and an ability to manage and administer 

large technical engineering and research projects. Thus, 

industrial engineering and engineering management 

may be thought of as applied problem solving, from 

inception to implementation and management. Time-

study techniques differed from firm to firm, with 

diverse effects, and incentive wage plans were equally 

varied in conception and application. In view of these 

tendencies, it is hardly surprising that industrial 

engineering had no consistent or predictable effect on 

the character of industrial work. 

We believe that the industrial engineers of the 

future, regardless of their formal title or the 

organizational unit that employs them, will focus 

increasingly on the redesign of business processes. We 

have only begun to explore the implications and 

implementation of this concept, and only a few 

companies have ventured into the area. Many of the 

companies who have employed engineer with 

managerial skills to redesign particular business 

processes have done so without any conscious 

approaches or philosophies. Yet managing by 

customer-driven processes that cross organizational 

boundaries is an intuitively appealing idea that has 

worked well in the companies that have experimented 

with it.  
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