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Business Process Management Method


1 Waste analysis

1. Purpose

The purpose of Waste Analysis is eliminating tasks and activities performed within a process that consumes resources without adding value for the customer. Wasteful activities add cost and reduce the profitability of the operation.

2. Main description

Lean is a set of principles and tools that provide a revolutionary, but practical, way of eliminating waste and cost in business. Waste is anything other than the minimum amount of people, effort, material/information, and equipment necessary to add value to the product. Waste increases the cost of product without adding to its value. Attributes of waste are: non-value added, required non-value-added, manufacturing waste, waste in design, and waste in administration.

The 10 areas of wastes

· Over production

· Motion

· Transport

· Waiting

· Processing

· Inventory

· Defects

· Space

· Energy

· Human potential

2.1 Overproduction

Producing ahead of demand. Producing more than what is required to meet customer demand. It is a wedge that holds the door open for other kinds of waste.

Cause

· Production pace is faster than Takt time

· Incorrect Takt time

· Absence of Pull system

· Incorrect forecast of customer demand

· Quick changes in forecasts

· Quick change in customer demand

· Lengthy setup times. Machines are kept running to avoid repeat set ups.

· Unreliable equipment

· Unreliable process

· Usage of standard cost accounting metrics

· Poor information flow inter and intra processes

· Improper communication of Engineering changes

Effect

· Excess inventory

· Risk of obsolescence

· Excessive lead times

· Increased storage space

· Deteriorating product, rust, shelf life

· Poor quality

· Extra process costs, tooling costs and material costs
Remedy

· Accurate forecast & Schedule (Bar chart)

· Reduce set up times

· Lead time reduction (Value chain analysis)

· Eliminate local decision to manufacture more than required

· Implement pull mechanisms

· Appropriate targets, (Lead time, Inventory, cost, not machine utilization)
Examples

Office:

· Purchasing item before they are needed, just to be safe

· Processing paperwork before the next process step is ready for it

Factory:

· Production runs above requirements

· Keeping the machine going because production was doing well

· Large batch sizes

· No other work available


2.2 Motion 

People or equipment moving or walking more than is required to perform the processing.
Cause –

· Poor plant design

· Ineffective job processes

· Movement in ways that are unnecessary or cause strain

· Attending unnecessary meetings

· Create redundant reports

· Prepare for and participate in unnecessary project reviews

· Improper Housekeeping

· Undocumented work methods
Effect- 

· Higher cycle times and production delays

· Searching for parts/tools, paper, information, etc.

· Operator Fatigue due to higher body movements

· Increased risks of injuries

· Ergonomic issues

· Unreliable results from processes

Remedy –

· 1 meter, 2 meter, and 5 meter rule

· Tools located line side near work centre

· Parts & consumables located near work area

· Use of lifting cranage equipment

· Improved access to ship

· Simplification - Organize materials, tools & fixtures so that they can be easily found or returned

· Create U-Shaped cellular layouts instead of long assembly lines

· Apply Kaizen & 5S program

Examples:

Office:

· Walking to/from copier, central filing, fax machines, other departments, other offices

Factory:

· Reaching over for tools

· Moving to see work

· Excessive stretching and bending

· Double handling

· Poorly designed work areas

2.3 Transport

Transportation does not add any value to the product. Any conveyance not required for just-in-time production is waste. Unnecessary movement of parts & products. Transporting goods further than necessary or temporarily locating, restacking, and moving them is waste.

Cause –

· Supplier selection decisions based on single points in value stream

· Improper selection of Supplier and facility location

· Moving and storing parts/supplies in temporary storage locations

· Poor understanding of process flow for production

· Inefficient floor and storage layout

Effect –

· Unnecessary movements

· Increased costs

· Increased waiting time

· Wear and tear on material handling equipment

· Operator fatigue

· Damage to goods

· Poor communication across long distances

Remedy –

· Automate transfer of parts & products

· Have flexible machinery

· Introduce set-up time reduction methods

· Optimize Plant Layout

· Pre determined transport routes (milk round)

· Pick up as well as drop off

· Designated areas for pick up and drop offs

· Appropriate mode of transport

· Distance traveled analysis

· Remove roadblocks

Examples –

Office:

· Excessive mail attachments

· Multiple approvals and/or handovers

· Retrieving paper documents from various sources

Factory:

· Inefficient transport routes

· Complex material flow paths within the workplace

· Double handling in the work place

· Ineffective material handling equipment (2 journeys)

2.4 Waiting

Fast process is a good process. Waiting for anything - people, signatures, information, etc. is waste. Waiting shows up in queues, in e-mail inboxes, in piles of paper on desks (work waiting for people), in long lead times and in disgruntled customers waiting for a response.

Waiting is – 

· Work waiting for people – this is where the physical items, or information waiting to be processed, are stacked in a queue somewhere waiting for someone to do something with them.

· People waiting for work – this is where people have completed work on one item and are now waiting for a response from someone else, or for more items to arrive from people upstream in the process.

· People or items waiting for machinery/equipment to become available – this might be waiting for a computer system to come back online, waiting for faxes and photocopiers, or waiting for technical or production equipment to become available

Cause –

· Batching items to process them together ‘efficiently’

· Multiple handovers within a process

· Badly balanced process so that some stages complete faster than other stages

· Poor labor flexibility that staff cannot do consecutive operations in a process but have to hand them over to someone else

· Waiting for materials to be delivered to the Operators Work Area

· Waiting for inspection to perform a required task

· Waiting for information from a number of sources - engineering, supervision, scheduling

· Waiting on equipment cycle time. Very common particularly with Automated Machinery. Sometime the wait could be as high as 10 minutes per job

· Usage of wrong tools & materials causing frequent wear and tool change

· Erroneous machining process. Example – Interaction between cutting tool and work piece. The speed and feed of the job was required to be adjusted with the metallurgy to increase tool life and reduce set up times and waiting

· Outdated technology. Example – Slow machining means stoppage of machines before job completion. Latest technology provides fast machining.

Effect –

· Increased Non value added time

· Ineffective use of resources

· Increased work in progress

· Increased lead-times

· Efficient machining process

· Latest Technology

Remedy –

· Small batch sizes

· Reducing handovers from one individual to another

· Setting up the next job whilst current job finishes

· Accurate forecast & Schedule (Bar chart)

· Cleaning area to achieve 5s

· Conduct TPM activity

Examples:

Office:

· System downtime

· System response time

· Approvals

· Information from customers

Factory:

· Waiting for up stream parts

· Waiting for material handling equipment to be available

· Waiting for work

· Watching machines

· Queuing

· Waiting for the answer (support staff)

2.5 Inappropriate processing

Excess processing is a much harder waste to pin down. For a start, it occurs when people are busy, so walking around an office, or call centre and looking for inactivity is not going to help you. Excess processing looks at why things are being done and how things are being done. It is therefore more subjective and needs a higher understanding of Lean principles to identify and resolve.

Cause
· Customer needs are not properly understood

· Customer needs changed over time

· Attempts to control parts of the process (spending limits, authorization levels, etc.) that make the process less efficient without any actual control being added

· Design loopholes. Example 1 – When asked to improve design quality, designers copy old design and write-in tighter tolerances. This results in inappropriate processing.

Example 2 - Extra processing from elegant designs. While machining vacuum chambers for microchip production, the side of one part involved slot ends rounded and angled in such a way that required a five-axis move. Engineers asked designers how necessary that feature was. It turned out that, though it was aesthetically pleasing, the feature wasn't worth the extra processing time. So it was nixed and machining time and costs plummeted because of it.

Effect
· More of something than what customer requires

· Quality higher than what a customer requires

· Repeating an operation done previously in a process

· Doing an operation that will have to be re-done later in the process

· Approvals, checks and sign-offs that add no value

· Poor layout

· Pressure to run the machine

· Extra transportation

· Non Value added time

· Increased costs

· Variation from the standard

Remedy

· Bar charting (perform operation when needed)

· Bar coding (eliminate unnecessary paperwork)

· Process mapping (eliminate unnecessary process steps)

· Standardize processes (eliminate the tweaking)

· Train people to reduce variability between them

Examples
Office:

Factory:


· Sharing one large complex machine, for several areas (Using a hammer to crack a nut, one big machine instead of several smaller ones)

· Processing of paper work

· Unnecessary process steps (painting three coats when 2 will do)

· Corrective action (another process)

· Tweaking

2.6 Inventory

Excess stock of anything. Inventory waste is a direct result of overproduction. 

Cause –

· Inflexible equipment

· Functional layouts

· Machine failure

· Poor Quality

· Inappropriate scheduling

· Transportation problems

· Delayed set-ups

Effect –

Effect of Inflexible equipment

· Long, expensive set ups

· Large batches

· Inappropriate layouts

Effect of poor functional layouts

· Excessive handling

· WIP Queues

· Disconnects

· Poor Quality

Effect of Poor Quality

· Angry customers

· High scrap & Rework costs

· Unpredictable Schedules

Effect of Inappropriate Scheduling

· Complex Systems

· Inaccurate Inventory Records

· Large Queues

· Long Lead Times

· Increased space

· Prevents rapid detection of problems

· Increase chances of obsolescence

Remedy
· Barcharting

· Runner, repeater, stranger

· ABC classification

· Kanban and pull mechanisms

· Safety stock management

· Max, Min level

· Re order points

· Broadcast schedules

· Setup Reduction

· Smaller scale equipment

· Cellular Layouts

Examples:

· Excess Work in progress (WIP) stock

· Excess finished goods

· Excess consumables

· Obsolete stock

2.7 Defects

Doing things incorrectly is bad and time spent on correcting failures is equally bad. Most failures in processes are preventable and we need to be conscious about it.

Cause

· Badly designed process

· Badly designed product or service

· Incapable staff

· Incapable Suppliers

· Incapable systems

· Poor understanding of customer need

· Poorly maintained equipment

· Poor quality of materials

Effect

· Increased costs

· Increased capacity requirements

· Requirement for extra materials

· Rescheduling of work

· Poor delivery performance

· Fire fighting

· Proper maintenance of machinery 

Remedy
· Have Mistake-proofing devices designed to prevent or at least catch different type’s failures

· Have a check-list (in administration) to check if all the points have been included in the letter

· Visual Management

· Tracking Tools

· Labeled trays

· SPC (Statistical Process Control)

· Design for manufacture / assembly

· 5S

· Cause and effect analysis

· FMEA (Failure Modes and Effects Analysis)

· Pareto

· Brainstorming

· Problem solving teams / quality action teams

· Continuous improvement

· Appropriate measures

Examples:

· Scrap

· Rework

· Less than perfect yield

· Returns

· Customer complaints

2.8 Space

Using more space than is required to build the product to market demand

Cause

· Poor Layout

· Too much inventory, especially work in process

· Poor workplace organization

· Excess equipment

· Oversized equipment

Effect

· Cost of storage building maintenance

· Cost of heating

· Rent and rates

· Holding Cost (10-15% of inventory cost)

· Poor material flows

· Double handling

Remedy

· Detailed Layout design

· Inventory reduction

· Appropriate storage racking

· Kanban

· Close coupling

· Red tagging

· Distance traveled analysis

Examples:

Factory:

· To many storage locations

· Parts in efficiently stored

· Holding obsolete stock

· Redundant machinery, workshops

· Waste, rubbish accumulation

2.9 Energy

Using more Energy (people and machine) than is required to build the product to market demand

Cause

· Oversized or poorly maintained equipment

· Idle equipment

· Poor workplace organization

Effects

· Increased energy costs

· Pollution

· Increased hazards e.g. fire

Remedy

· Switching off the factory

· Reporting faulty equipment

· Using energy saving devices

· Procurement based on energy consumption

· Consider alternative energy sources

Examples

· Leaving machinery on overnight

· Not switching off the PC

· Not switching off lights

· Dripping taps

· Inefficient transportation

2.10 Human Potential

Underutilization of mental, creative and physical skills and abilities of people

Cause

· No open work culture that encourages people to create change and improvement

· Inadequate hiring practices

· Poor or non-existent training

· High employee turnover

· Lack of empowerment of employees to make suggestions and improvements

Effect

· Lower productivity

· Less buy in

· Adverse effect on culture

· Increases in the above 9 wastes

Remedy

· Techniques to un-tap human potential

· Clear communication as to what is needed

· Listening skills

· Considering other peoples views

· Trust

· IPTs and other self directed teams

· Suggestion schemes

· Empowerment to take action

· Kaizen Workshops - The kaizen workshop utilizes the ideas and experience of employees who are closest to the work to systematically drive out waste from any process

Examples:

· Not involving people in improvement activity

· Making changes without getting different views

· Human resource undertaking non value added tasks

· Over resourcing

· Fire fighting

· Connecting disparate computer systems with brain power

3. Example

Different wastes can be targeted with different techniques.
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The example above illustrates how the seven wastes on the left can be targeted by the techniques on top.

4. Sources/References

http://www.idea.gov.uk
http://en.wikipedia.org
http://www.sixsigma4service.com/evaluating-sources-of-waste-lean-manufacturing-six-sigma.html
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