
 

 

 

 

 

JIT AND LEAN OPERATION 

 

 

Just-in-time (JIT) is a disciplined approach to improving overall productivity and eliminating 

waste. It provides for the cost-effective production and delivery of only the necessary quantity of 

parts at the right quality, at the right time and place, while using a minimum amount of facilities, 

equipment, materials and human resources. JIT is dependent on the balance between the 

supplier’s flexibility and the user’s flexibility. It is accomplished through the application of 

elements which require total employee involvement and teamwork. A key philosophy of JIT is 

simplification. Shortly, JIT aims to meet demand instantaneously, with perfect quality and no 

waste. 

Lean operations began as lean manufacturing in the mid-1900s. It was developed by the Japanese 

automobile manufacturer Toyota. The development in Japan was influenced by the limited 

resources available at the time. Not surprisingly, the Japanese were very sensitive to waste and 

inefficiency. Toyota's focus was on the elimination of all waste from every aspect of the process. 

Waste was defined as anything that interfered with, or did not add value to, the process of 

producing some products or delivery of services.  

 

Translating to a Just in Time (JIT) System 

Just in time is a philosophy or methods for managing inventory level on which integrated set of 

activities are designed to get high volume of production by using minimum inventory of raw 

materials and work in progress. Simply just in time means producing what is needed when it is 

needed and no more. It is based on the logic that nothing will be produced until it is needed 

because anything over the minimum need is defined as waste. JIT requires high level of quality 

at each stage of production process, strong vendor relations and fairly predictable demand for 

smooth flow of work. 

Just in time manufacturing is a philosophy rather than a technique. By eliminating all waste 

and seeking continuous improvement, it aims at creating a manufacturing system that is 

responsive to the market needs. JIT provides for the cost efficient production in an 

organization and delivery of only the necessary the parts in the right quantity at the right time 
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and place while using the minimum if facilities. JIT enables one to conceive, design, implement 

and operate a manufacturing and supporting systems, as an integrated whole based on the 

principles of continuous improvements and elimination of all kinds of waste. 

Four aspects of JIT: 

(i) What is JIT? 

 A management philosophy 

 A set of methods 

(ii) What it does? 

 Reduce wastage 

 Exposes bottle necks & problems 

 Achieves streamline production. 

(iii) How is does? 

 Employees participation 

 Industrial engineering  

 Continuing improvement. 

 Total quality control  

 Small lot size 

(iv) What it assumes? 

 Stable environment 

 Fairly predictable demand 

 Strong vendor relation 

 Efficient employees 

The JIT production system strives to reduce work-in-progress (WIP) by producing only the 
minimum number of required parts. It has been described as the demand pull rather than the 
schedule push production system. Under this production control system is used to ensure that 
the right amounts of parts are made at right time. It follows the following 3 principles  

 Reduction of production cost 

 Elimination of wastage and 

 Recognizing worker’ ability      
 

Lean Systems across the organization 

Lean systems affect a firm’s internal linkages between its core and supporting processes and its 

external linkages with its customers and suppliers. The design of supply chains using the lean 

systems approach is important to various departments and functional areas across the 

organization. Marketing relies on lean system to deliver high quality services or products on time 

and at reasonable prices.  Human resources must put in place the right incentive system that 

rewards the team work and also recruit, train and evaluate the employees needed to create a 

flexible workforce that can successfully operate a lean system. Engineering must design products 
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that use more common parts so that fewer setups are required and focused factories can be 

used. An operation is responsible for maintaining close ties with suppliers, designing the lean 

system and using it in the production of services and goods. Accounting must adjust its billing and 

cost accounting practices to provide the support needed to manage lean systems. Finally top 

management must embrace the lean philosophy and make it a part of an organizational culture 

and learning.  

JIT in service 

However lean manufacturing concept is developed and most widely used in manufacturing 
sectors, it is applicable to services as well. When just-in-time is used in the context of services, 
the focus is often on the time needed to perform a service—because speed is often an 
important order winner for services. Some services do have inventories of some sort, so 
inventory reduction is another aspect of lean that can apply to services. Examples of speedy 
delivery (“available when requested”) are Domino's Pizza, FedEx, fast-food restaurants, and 
emergency services. 

 

Process improvement and problem solving can contribute to streamlining a system, resulting in 

increased customer satisfaction and higher productivity. The following are the ways lean benefits 

can be achieved in services: 

 Eliminate disruptions. For example, try to avoid having workers who are servicing 

customers also answer telephones. 

 Make the system flexible. This can cause problems unless approached carefully. Often, it 

is desirable to standardize work because that can yield high productivity. On the other 

hand, being able to deal with variety in task requirements can be a competitive 

advantage. One approach might be to train workers so that they can handle more 

variety. Another might be to assign work according to specialties, with certain workers 

handling different types of work according to their specialty. 

 Reduce setup times and processing times. Have frequently used tools and spare parts 

readily available. Additionally, for service calls, try to estimate what parts and supplies 

might be needed so they will be on hand, and avoid carrying huge inventories. 

 Eliminate waste. This includes errors and duplicate work. Keep the emphasis on quality 

and uniform service. 

 Minimize work-in-process. Examples include orders waiting to be processed, calls 

waiting to be answered, packages waiting to be delivered, trucks waiting to be unloaded 

or loaded, applications waiting to be processed. 

 Simplify the process. This works especially when customers are part of the system (self-

service systems including retail operations, ATMs and vending machines, service stations, 

etc.). 
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JIT service can be a major competitive advantage for companies that can achieve it. An important 

key to JIT service is the ability to provide service when it is needed. That requires flexibility which 

generally means short setup times, and it requires clear communication. If a requester can 

determine when it will need a particular service, a JIT server can schedule deliveries to 

correspond to those needs, eliminating the need for continual requests, and reducing the need 

for provider flexibility—and therefore probably reducing the cost of the JIT service. 

JIT II 

In some instances, companies allow suppliers to manage restocking of inventory obtained from 

the suppliers. A supplier representative works right in the company's plant, making sure there is 

an appropriate supply on hand. The term JIT II is used to refer to this practice. JIT II was 

popularized by the Bose Corporation.  

In Sales, Purchasing & Material Planning applications, the customer planner, buyer & supplier 
salesman are replaced by an 'Inplant' supplier employee who is empowered to place customer 
purchase orders on his company. Supplier access and linkage to customer computers is also 
utilized He also performs concurrent engineering with customer engineering department from 
within the customer company. 'Vendor managed inventory' and 'automatic material 
replenishment' are features of JIT II. It is often referred to as vendor-managed inventory (VMI). 

JIT II Concept in Practice - In material planning, purchasing and sales traditional planners, 
buyers and sales personnel have been replaced. In transportation and logistics, no salesman 
calls. Inventory has been reduced, and a new location and concept in inventory and inventory 
control created. Material lead times have been reduced and new sales structures have been 
implemented. The leaders in supply chain integration have given shape to tomorrow. these 
companies have implemented customer-supplier relationships where "suppliers have been 
given authority in customer operations." 

Purchasing Magazine states that hundreds, perhaps thousands, of companies now have 
supplier personnel in residence, operating in customer purchasing and material operations. 

Many major corporations have implemented JIT II in the supply chain. IBM and Intel alone 
have more than 50 onsite JIT II suppliers. Other leading-edge corporations include AT&T, 
Honeywell, Jorgensen Steel, Castle Metals, Roadway Express, Ingersoll-Rand, Siemens, G&F 
Industries, Westinghouse, BT Office Products International and scores of others. 

To address the demand for JIT II information and education, Bose Corp. has created the JIT II 
Education & Research Center, which will function as a non-profit organization. A textbook, JIT 
II Revolution in Buying & Selling, has been published by Cahners Publishing and a companion 
videotape is utilized in MBA classes worldwide. The Harvard Business School & Darden 
Graduate School have published JIT II case studies for international distribution. 

JIT II's benefits to both customers and suppliers are many, and range from day-to-day 
capability improvement to strategic advances in the structure of supply chain organization. 
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Lean system across the organization 

The lean approach to managing operations is founded on doing the simple things well, on 

gradually doing them better and (above all) on squeezing out waste every step of the way. 

Japan’s attitude towards waste (‘make every grain of rice count’), together with its position as a 

crowded and virtually naturally resourceless country, produced ideal conditions in which to 

devise an approach that emphasizes low waste and high added value. 

 

 

 
Fig; The lean philosophy of operations is the basis for JIT techniques that include 

 JIT methods of planning and control 
 

Three key issues define the lean philosophy that in turn underpins the techniques of JIT: the 

elimination of waste, the involvement of staff in the operation and the drive for continuous 

improvement. 

The Toyota approach 

Many of the methods that are common to lean operations were developed as part of Japanese 

car maker Toyota's approach to manufacturing. We can get a sense of that approach from some 

of the terms commonly associated with lean operations: 

Muda: Waste and inefficiency. Perhaps the driving philosophy. Waste and inefficiency can be 

minimized by using the following tactics. 

Pull systems: Replacing material or parts based on demand; produce only what is needed. 
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Kanban: A manual system used for controlling the movement of parts and materials that 

responds to signals of the need (i.e., demand) for delivery of parts or materials. This applies both 

to delivery to the factory and delivery to each workstation.  

Heijunka: Variations in production volume lead to waste. The workload must be leveled; volume 

and variety must be averaged to achieve a steady flow of work. 

Kaizen: Variations in production volume lead to waste. The workload must be leveled; volume 

and variety must be averaged to achieve a steady flow of work. 

Jidoka: Quality at the source. A machine automatically stops when it detects a bad part. A worker 

then stops the line. Also known as autonomation. 

Team concept: Use small teams of workers for process improvement. 

 

Fig; An overview of the goals and building blocks of lean systems 
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Characteristics of lean systems for services and manufacturing 

The lean approach to managing operations is founded on doing the simple things 

The success of lean systems in Japan and the United States has attracted keen interest among 

other traditional manufacturers. To increase the probability of successful transition, companies 

should adopt a carefully planned approach that includes the following elements: 

1. Make sure top management is committed to the conversion and that they know what 

will be required. Make sure that management is involved in the process and knows what 

it will cost, how long it will take to complete the conversion, and what results can be 

expected. 

2. Obtain the support and cooperation of workers. Prepare training programs that include 

sessions in setups, maintenance of equipment, cross-training for multiple tasks, 

cooperation, and problem solving. Make sure workers are fully informed about what lean 

is and why it is desirable. Reassure workers that their jobs are secure. 

3. Begin by trying to reduce setup times while maintaining the current system. Enlist the aid 

of workers in identifying and eliminating existing problems (e.g., bottlenecks, poor 

quality). 

4. Gradually convert operations, beginning at the end of the process and 

working backward. At each stage, make sure the conversion has been relatively 

successful before moving on. Do not begin to reduce inventories until major problems 

have been resolved. 

5. Convert suppliers to JIT and be prepared to work closely with them. Start by narrowing 

the list of vendors, identifying those who are willing to embrace the lean philosophy. Give 

preference to vendors who have long-term track records of reliability. Use vendors 

located nearby if quick response time is important. Establish long-term commitments 

with vendors. Insist on high standards of quality and adherence to strict delivery 

schedules. 

6. Be prepared to encounter obstacles to conversion. Obstacles can be management’s 

unwillingness to devote resources, gap in management-workers spirit, difficult to change 

organizational culture, supplier may resist or not ready etc. 
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Flexible Workforce 

Flexibility can be defined as the capability to adjust in changing situation. Therefore flexible 

manufacturring system (FMS) is a process which is suitable for producing variety of products in 

different situation for different nature of organization. It is a computer controlled system 

which contains several work station and geared to different operation. All machines are 

authomated and programmable. For this system, automated equipments are used to move 

materials, parts and components to appropriate work stations, and then programmed 

machiqes that selects & activates specific tools to each job. If one of the job is finished, 

computer signals for next quantity or batch and then automatically respositions and retools 

accordingly. Mean while, the finished batch is transported to the next work station or stored 

automatically. It removes the drawbacks of batch production system and continuous 

production system both.Other feautres of FMS are as followes: 

 Produces moderate variety of products in moderate volume. 

 Produces quickly with high quality. 

 Lower manufacturing cost. 

 Large capital in technology & Human Resource Development (HRD). 

A flexible manufacturing system (FMS) is a manufacturing system in which there is some 

amount of flexibility that allows the system to react in the case of changes, whether it is 

predicted or unpredicted. This flexibility is generally considered to fall into two categories, 

which both contain numerous subcategories. 

 

The role of workers is elevated in lean systems. Workers can be trained to perform more than 

one job. A benefit of flexibility is the ability to shift workers among workstations to help relieve 

bottlenecks as they arise without the need for inventory buffers – an important aspect of uniform 

flow of lean systems. Workers can step in and do the job when other is on leave.  Although 

workers efficiency cannot be achieve instantly assigning a worker in a different job than the 

regular, it can contribute to reduce boredom and refreshes workers as well. The more 

customized the service or product is, the greater the firm’s need for a multi-skilled workers. Some 

employees do not have to acquire as many alternative skills while in some situations, shifting 

workers in other jobs may require them to undergo extensive and costly trainings. 

 

The first category, machine flexibility, covers the system's ability to be changed to produce 

new product types, and ability to change the order of operations executed on a part. The 

second category is called routing flexibility, which consists of the ability to use multiple 

http://en.wikipedia.org/wiki/Flexibility_(engineering)


IMPROVING PRODUCTION COMPETITIVENESS      CHAPTER - 10   

 

machines to perform the same  Operations on a part, as well as the system's ability to absorb 

large-scale changes, such as in volume, capacity, or capability. 

Advantages of FMS Dis-Advantages of FMS 

 Reduction of direct labour. 

 Reduction of investment in inventory 

 Low set up time 

 Consistent quality 

 Better control of work 

 All facilities can't be made flexible. 

 It can't produce moderate varieties of 

products in all situations. 

 It requires long planning cycle & long term 

development cycle to ensure its success. 

 It is impractical to wear out all several 

machines. 

Line flows 

Products created by a line process include automobiles, appliances, personal computers, and 

toys. Services based on a line process are fast-food restaurants and cafeterias. A line flow 

process lies between the batch and continuous processes, volumes are high, and products or 

services are standardized, which allows resources to be organized around a product or service. 

Materials move linearly from one operation to the next according to a fixed sequence, with 

little inventory held between operations. Each operation performs the same process over and 

over with little variability in the products or services provided. Production orders aren't 

directly linked to customer orders, as is the case with project and job processes. 

Manufacturers with line flow processes often follow a make-to-stock strategy, with standard 

products held in inventory so that they are ready when a customer places an order. This use of 

a line flow process is sometimes called mass production.  However the assemble-to-order 

strategy and mass customization are other possibilities with line flow processes.   Product 

variety is possible by careful control of the addition of standard options to the main product or 

service.  The pacing of production may be either machine-paced or worker-paced. 

 

http://en.wikipedia.org/wiki/Machine
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Automation 

Automation is the computer based system for managing information resources. Word 

processing, generating reports and handling the data may be the parts of automation. It seeks 

to maximize productivity of office resources. It can be also defined as the replacement of man 

machine. It is the electronic mind which keeps the capacity of doing some routine and logical 

decisions. 

Information's are created and transformed, more rapidly and directly than ever before with 

the help of automation. Since it the technology system, so it can change the life style of human 

being drastically. Use of computer for any kind, ATM for cash withdrawal, credit card system, 

fax, internet calling, e-banking and robots are the examples of automation.  

Automation is the use of machines, control systems and information technologies to optimize 

productivity in the production of goods and delivery of services. The correct incentive for 

applying automation is to increase productivity, and/or quality beyond that possible with 

current human labor levels so as to realize economies of scale, and/or realize predictable 

quality levels. In the scope of industrialization, automation is a step beyond mechanization. 

Whereas mechanization provides human operators with machinery to assist them with the 

muscular requirements of work, automation greatly decreases the need for human sensory 

and mental requirements while increasing load capacity, speed, and repeatability. Automation 

plays an increasingly important role in the world economy and in daily experience. 

Automation has had a notable impact in a wide range of industries 
beyond manufacturing (where it began). Once-ubiquitous telephone operators have been 
replaced largely by automated telephone switchboards and answering machines. Medical 
processes such as primary screening in electrocardiography or radiography and laboratory 
analysis of human genes, sera, cells, and tissues are carried out at much greater speed and 
accuracy by automated systems. Automated teller machines have reduced the need for bank 
visits to obtain cash and carry out transactions. In general, automation has been responsible 
for the shift in the world economy from industrial jobs to service jobs in the 20th and 21st 
centuries. In the same way in service automation we can see education makes use of PCs, 
audio-visual equipment, calculators, translation computers and electronic library cataloguing. 
Restaurants and supermarkets make use of optical scanning. Most of the international Airport 
have  moving sidewalk. Hotels utilize electronic reservation systems, electronic locks, 
electronic wake-up calls, and message services. Other fields such as government, 
communication, healthcare, and the leisure industry have all benefited from the automation of 
services. As technology advances, we are likely to see more and more services being 
automated as service productivity increases.  

 The following methods are often employed to improve productivity, quality, or robustness. 

http://en.wikipedia.org/wiki/Control_system
http://en.wikipedia.org/wiki/Information_technology
http://en.wikipedia.org/wiki/Industrialisation
http://en.wikipedia.org/wiki/Mechanization
http://en.wikipedia.org/wiki/Machine
http://en.wikipedia.org/wiki/World_economy
http://en.wikipedia.org/wiki/Manufacturing
http://en.wikipedia.org/wiki/Switchboard_operator
http://en.wikipedia.org/wiki/Telephone_switchboard
http://en.wikipedia.org/wiki/Radiography
http://en.wikipedia.org/wiki/Genes
http://en.wikipedia.org/wiki/Blood_plasma
http://en.wikipedia.org/wiki/Cell_(biology)
http://en.wikipedia.org/wiki/Biological_tissue
http://en.wikipedia.org/wiki/Automated_teller_machine
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 Install automation in operations to reduce cycle time. 

 Install automation where a high degree of accuracy is required. 

 Replacing human operators in tasks that involve hard physical or monotonous work.[3] 

 Replacing humans in tasks done in dangerous environments (i.e. fire, space, volcanoes, 

nuclear facilities, underwater, etc.) 

 Performing tasks that are beyond human capabilities of size, weight, speed, endurance, 

etc. 

 Economic improvement: Automation may improve in economy of enterprises, society or 

most of humanity. For example, when an enterprise invests in automation, technology 

recovers its investment; or when a state or country increases its income due to 

automation like Germany or Japan in the 20th Century. 

 Reduces operation time and work handling time significantly. 

 Frees up workers to take on other roles. 

 Provides higher level jobs in the development, deployment, maintenance and running of 

the automated processes. 

The main advantages of automation are: 

 Increased throughput or productivity. 

 Improved quality or increased predictability of quality. 

 Improved robustness (consistency), of processes or product. 

 Increased consistency of output. 

 Reduced direct human labor costs and expenses. 

The main disadvantages of automation are: 

 Security Threats/Vulnerability: An automated system may have a limited level of 

intelligence, and is therefore more susceptible to committing errors outside of its 

immediate scope of knowledge (e.g., it is typically unable to apply the rules of simple logic 

to general propositions). 

 Unpredictable/excessive development costs: The research and development cost of 

automating a process may exceed the cost saved by the automation itself. 

 High initial cost: The automation of a new product or plant typically requires a very large 

initial investment in comparison with the unit cost of the product, although the cost of 

automation may be spread among many products and over time. 

In manufacturing, the purpose of automation has shifted to issues broader than productivity, 

cost, and time. 

Types of automation 

A) Fixed automation: It produce one type of part or product in fixed sequence of simple 

operation. Chemical processing plant and oil refineries utilizes this type of automation. 

It maximizes efficiency and yields the lowest variable cost per unit if volumes are high. 

http://en.wikipedia.org/wiki/Automation#cite_note-3
http://en.wikipedia.org/wiki/Germany
http://en.wikipedia.org/wiki/Japan
http://en.wikipedia.org/wiki/Research_and_development
http://en.wikipedia.org/wiki/Product_(business)
http://en.wikipedia.org/wiki/Plant
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B) Flexible automation: The automation which can be easily changed easy to handle 

various products is called flexible automation.  

 

Automation plays a big role in lean systems and is a key to low cost operations. Money freed up 

because of inventory reductions or other efficiencies can be invested in automation to reduce 

costs. The benefits are greater profits, greater market share (because price can be cut) or both. 

Automation can play a big role when it comes to providing lean services. For example, banks offer 

ATMs that provide various bank services, on demand 24 hours a day. Automation should be 

planned carefully. Managers suppose automation is better but it cannot be the replacement of 

human completely.  

 

1. Describe in brief what do you understand by ‘Just-in-Time.’ Discuss important ‘Productivity’ 

improvement technique in an organization. 

2. What is JIT? Discuss the various waste recognized by JIT and techniques for elimination of these 

waste. 

3. Discuss flexible manufacturing system. 

4.  What do you mean by automation. Illustrate the examples of automation in service sectors. 

 
 

   


