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Professor Munson


Topic 9


Just-in-Time and Lean Systems
“Inventory is the root of all evil.” 
Anonymous Japanese Manager

“Waste is anything other than the minimum amount of equipment, materials, parts, space, and worker’s time, which are absolutely essential to add value to the product.” 

Shoichiro Toyoda, President of Toyota

“The supplier of our cleaner called Express is edging more toward JIT to reduce inventory.  As a result the company they buy Express from has increased the shipping charge on Express due to smaller order sizes.  The price per gallon has increased from $10 to $20.  Since we have space, I have suggested that our department work with our supplier to see what quantities they would need us to order to keep the price down.  Kind of fun stuff, but it suggests that JIT breaks down somewhere if there is not strong communication up and down the line.”

Tony Rogers, former MgtOp 340 student, 2004

Just-in-Time (JIT): Produce what is needed only 
when it is needed.

“Broader” definition: JIT is a philosophy of continuous and forced problem solving that drives out waste.

“Push” vs. “Pull” Production
Push

Pull

How can the two be reconciled?
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Signal marker hanging on
post for part Z405 shows
that production should
start for that part. The post
is located so that workers
in normal locations can
easily see it

Signal marker on
stack of boxes

Part numbers mark
location of specific part




Types of Waste
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Overproduction

· Waiting






· Transportation

· Inefficient processing

· Inventory

· Unnecessary motion

· Product defects

Kanban

·  Japanese word for card

· Pronounced ‘kahn-bahn’ (not ‘can-ban’)

·  Authorizes production from downstream operations

· ‘Pulls’ material through plant

·  May be a card, flag, verbal signal etc. 

·  Used often with fixed-size containers

· Add or remove containers to change    production rate
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Setup Time Reduction
Reduce setup times to zero!
Benefits

· smaller lot sizes/less inventory

· increased flexibility to offer product variety
· increased utilization

· increased capacity

Requirements

· flexible tooling

· family production scheduling

· automation

· divide setups into external and internal

(Do whatever you can in advance of stopping the line.)

(Make as many things externally as possible.)
Reduced Setup Times in NASCAR
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Setup Time Reduction Examples

Omark Industries
· Die changes on its 250-ton press averaged 4 hours

· Old way—275-kilo die inserts moved by crane, forklift, and 2 workers

· Created “one-size fits all” insertion process

· Added movable trolleys for storage

· Added air hoses for lifting

· Added fast-attach and quick-release clamps

· New time = 50 seconds

Black and Decker
· Each department is charged for setups

· Created sense of urgency to reduce changeovers

· Mold changeovers reduced by 50% through training & videotaping

Kawasaki Motors
· Old setup took 3 hours

· Reduced to 12 minutes

Toyota
· Toyota could change over to a new door type in 10 minutes, compared to 16 hours at General Motors

· Global Body Line holds vehicle frames in place during welding, using just one master brace instead of dozens of separate ones—a savings of 75% of refitting cost & key to their ability to make multiple models on 1 line (Bus Wk 11-17-03)
Primary Source: Northey, Patrick and Nigel Southway, Cycle Time Management, Productivity Press, Portland, 1993, p. 42.


Suppliers

· Incoming material & finished goods involve waste

· Buyer & supplier form JIT partnerships
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JIT partnerships eliminate

· Unnecessary activities



· In-plant inventory

· In-transit inventory

· Poor suppliers


Characteristics of JIT Partnerships

· Few, nearby suppliers

· Long-term contract agreements
· Frequent deliveries in small lots

· Buyer helps suppliers meet quality

· Suppliers use process control charts

· Buyer schedules inbound freight

· Buyer shares customer preferences & forecasts


Supplier Worries
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Imbalances

Lack of flexibility

· Long-term contact with one customer

· Poor customer scheduling



· Frequent engineering changes

· Strict quality assurance

· Small lot sizes

· Close physical proximity


Conventional vs. JIT Attitudes

      Conventional      
           Just-in-Time

      
Large lots are efficient
Ideal lot size is one

(more is better).

(less is better).

Fast production is efficient.
Balanced production is efficient

(faster production is waste).

Inventory provides safety.
Safety stock is a waste.

Inventory smooths
Inventory is undesirable.

production.


Inventory is an asset.
Inventory is a liability.

Suppliers are adversaries.
Suppliers are partners.

Multiple supply sources
Fewer sources of supply lead to

lead to safety.

control.

Breakdown maintenance
Preventive maintenance is

is enough.

essential.

Setup time is given.
Setup time should be zero.

Work force is specialized.
Work force is multifunctional.


Disadvantages of JIT

· higher risk of supply shortage

· no “just-in-case” inventory

· lose the operational advantages that having extra inventory can bring

· traffic problems

· increased transportation costs

· reliance on suppliers (loss of control)

· idle workers

· depends upon level schedules

· a stoppage anywhere stops the whole line

Lean Operations
Goals:
Eliminate waste, remove variability, improve throughput

7Ss

1.
Sort/segregate
2.
Simplify/straighten

3.
Shine/sweep

4.
Standardize

5.
Sustain/self discipline

6.
Safety

7.
Support/maintenance

Lean Tactics

· Work cells

· Minimize distance

· Minimize material handling

· Design little space for inventory

· Poka-yoke devices
· Checklists
· Flexible or movable equipment

· Cross-train workers

· Level schedules

· Frozen schedules
· Preventive maintenance (machines cannot fail)
· Total quality control

· Empowered employees

· Gemba walks (waste walks)

· Kaizen
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