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1. Today’s Business Requirements

Change, complexity, customer demands, competitive pressure and cost impact characterize today’s business needs and impact organization’s ability to meet its business goals and objectives. 

Yesterdays’ business requirements were quality, productivity with reduced cost and faster product development cycle times. Today’s business requirements are different and expect speed, flexibility, adaptability, accuracy and ease of doing business, with product and service performance as a minimum requirement. 

Organisations have tried and tested variety of tools like Business process reengineering, policy deployment, ERP packages, Kaizen, ISO: 9000, 7 QC tools and lately Six Sigma in their effort to satisfy customers, make profits, gain market leadership and meet today’s business needs of flexibility and speed. 

2. Six Sigma Wave

With General Electric’s (GE’s) highly publicized successes, interest in Six Sigma went from a trickle to tidal wave. According to Mr. Michael Hammer, author of “ Reengineering the Corporation “ at least 25% of the Fortune 200 companies claim to have a serious Six Sigma program. 

All kinds of businesses are joining the six sigma band wagon – manufacturing, health care, finance, engineering, marketing are using to achieve major improvements in manufacturing, inventory, delivery, etc. 

Leading companies like GE, Allied Signal, Gillette, Johnson Control, JP Morgan Chase, Johnson & Johnson, Bombardier, Sony, Eastman Kodak, ABB, Caterpillar, American Express, are using it. Six sigma wave has moved from US to Europe and is gradually catching up in sub continent countries like India. It has started to create ripples in Middle East too.  

Two-to-three Sigma level quality, average for most companies, can cost a company as much as 10-20% of its revenues. Research data shows Six sigma initiatives have saved companies from 1.2 % to 4.5% of revenue. (refer table 1).  For a US $ 30 million a year company, it can translate into between US $ 360,000 and US  $ 1,350,000 in bottom-line-impacting savings per year. Six Sigma has saved Motorola over US$ 16 billion (reported over Motorola’s web site).
	Table 1: Six Sigma Cost And Savings By Company

	Year
	Revenue ($B)
	Invested ($B)
	% Revenue Invested
	Savings ($B)
	% Revenue Savings

	Motorola

	1986-2001
	356.9(e)
	ND
	-
	16 
	4.5

	Allied Signal

	1998
	15.1
	ND
	-
	0.5 
	3.3

	GE

	1996
	79.2
	0.2
	0.3
	0.2
	0.2

	1997
	90.8
	0.4
	0.4
	1
	1.1

	1998
	100.5
	0.5
	0.4
	1.3
	1.2

	1999
	111.6
	0.6
	0.5
	2
	1.8

	1996-1999
	382.1
	1.6
	0.4
	4.4 
	1.2

	Honeywell

	1998
	23.6
	ND
	-
	0.5
	2.2

	1999
	23.7
	ND
	-
	0.6
	2.5

	2000
	25.0
	ND
	-
	0.7
	2.6

	1998-2000
	72.3
	ND
	-
	1.8 
	2.4

	Key:
$B = $ Billions, United States
(e) = Estimated, Yearly Revenue 1986-1992 Could Not Be Found
ND = Not Disclosed
Note: Numbers Are Rounded To The Nearest Tenth


The savings as a percentage of revenue vary from 1.2% to 4.5%. 
(Source: Six Sigma Cost and Savings by Charles Waxer)

3. What is Six Sigma

Mr. Mikel Harry at Motorola developed six sigma in late 80s having its roots back to the teachings of Dr. Joseph Juran and Dr. W. Edwards Deming. Six Sigma is a high performance, data driven method for improving quality by removing defects and their causes in business process activities. Critically it concentrates on those outputs, which are important to customers. It focuses on root causes of business processes/ problems to reduce variation (spread) of occurrences around mean value of process data.  

Operating at 99 % defect free level output is given at Table 2 below. Six Sigma’s target is to achieve less than 3.4 defects or errors per million opportunities and hence the name. Higher the number of sigma’s, more consistent is the process output or smaller the variation. It is particularly powerful when measuring the performance of process with a high volume of outputs. 

Six sigma links customer requirements and process improvements with financial results at the same time providing the desired speed, accuracy and agility in today’s e- age.

Table 2

	· At least 200,000 wrong drug prescriptions each year

· Two short or long landings at major airports each day

· 5000 incorrect surgical procedures per week

· Unsafe drinking water for almost 15 minutes each day

· No electricity for almost 7 hours each month

· 50 dropped newborn babies each day 

99 % quality is no longer good

Source: Six sigma Forum




4. Understanding Variation

Let me take the help of an example cited by Mr. Jack Welch, ex CEO of General Electric (GE) in understanding variation.  

GE was 3 years into implementing Six Sigma and lot of improvements in cost of poor quality, cycle time, efficiency and effectiveness of processes etc. were being reported and celebrated throughout the company. Results were impressive but GE customers were not feeling the difference in quality. 

GE was measuring improvement based on averages.  E.g. if the product delivery time was reduced from an average of 16 days to 8 days, a 50 % improvement was reported. 8 days average meant that some customers received their products early - in 4 days and some late - in 12 days. The customer continued to feel unpredictability and variance. 

When GE realized the impact of variation, it got away from Averages to Variation by tightening the “ Span “. The span measured the variation – from the exact date the customer wanted the product till product was actually delivered – days early, days late or on time. Getting span to zero meant the customer always got the products when they asked for it.  So GE was 3 years into six sigma before they “ Got it”. 

5. Six Sigma Methodology 

Quoting Dr. Joseph Juran – “ improvements take place project by project”. Six Sigma also uses project based structured problem solving method linking customer requirements with processes and tangible results. It selects the appropriate tools from a vide variety statistical tools. 

One of the most common methodology used is – Define, Measure, Analyze, Improve, Control and is briefly described below: 

Define – Identify, evaluate and select projects for improvement and select teams.

Measure – Collect data on size of the selected problem, identify key customer requirements, and determine key product and process characteristics.

Analyze – Analyze data, establish and confirm the “ vital few “ determinants of the performance.

Improve – Design and carry out experiments to establish cause & effect relationships and optimize the process.

Control – Design the controls, make improvements, implement and monitor.

It is commonly reported that each six sigma project produces savings to the tune of US $ 100000 to 250000. 

6. The Players

Effective cross-functional team working is critical to the success of six sigma projects. Roles and responsibilities of various Players in Six Sigma like Black Belts, Green Belts (titles created by Motorola) is well defined and are given below briefly:

Project Champions select projects, identify Black and Green Belt candidates, set improvement targets, provide resources, review the projects on regular basis and remove any roadblocks to programs success.  

Master Black Belts are the technical leaders of Six Sigma. They serve as instructors for both -Black & Green Belts and provide ongoing coaching and support to project teams to assure the appropriate application of statistics. They provide strategic and operational assistance to the project. 

Black Belts are the backbone of Six Sigma deployment and continuous improvements. They build teams and attack problems by managing projects and then driving the teams for solutions that work, resulting in delivery of bottom line results.

Green Belts provide internal team support to Black Belts. They assist in data collection, computer data input analysis of data using the software and preparation of reports for management.

Some companies organize their trained Black Belts into a central Six Sigma group for deployment around the businesses whilst others decentralize into functional area of the business. 

7. What Makes Six Sigma Different?

Though Six Sigma methodology has been around for about 20 years now, some of the opponents labeled it “ old wine in new bottle “ since most of the tools “packaged “ in it have been around for several decades. But some of the following features make Six Sigma different:  

a. Versatile – Can be deployed strategically to change the culture of organisation (like GE) or operationally to reduce defects in manufacturing and non-manufacturing businesses and processes.

b. Breakthrough improvements – average savings of US $ 125000 per six sigma improvement project.

c. Financial results focus. 

d. Process focus – Instills a deeper and more transparent understanding of business processes and operations.

e. Structured Problem Solving Methodology – Process of problem solving of DMAIC is standardized and must be followed.

f. Customer centered – Improvement projects are linked to customer needs by identifying Critical To Quality (CTQ) characteristics from the customer point of view. 

g. Making involvement of leadership imperative – Demands extensive and demanding involvement of top leadership beginning with 2 day training for top management.

h. Creating organisation for problem solving – Clearly defined roles and structure for Project champions, Black belts and Green belts is created for problem solving process.

i. Involvement of people – Extensive use of teams and involvement of relevant people.

j. Mandatory training – Attending training is mandatory. Course is quite rigorous with stringent evaluation.

k. Action learning – Theoretical training is supplemented with actual problem solving for effective learning and benefit of the organisation.

l.  Dedicated teams for improvement projects – full time deployment of the brightest and the best people.

m. Use of scientific tools and techniques – Tool kit includes many data based techniques like Control charts, Quality function Deployment, Design of Experiments, Cause and Effect. Lean manufacturing etc. 

8. Six Sigma and Business Excellence Framework

Six Sigma impacts 7 out of the 9 criteria of business excellence model - Dubai Quality Award/ European Quality Award (refer figure – 3) and can firmly put the organization on its journey towards excellence. 

Figure 3


[image: image1.emf]Six Sigma & EFQM Framework

4

Enablers Results

Innovation and Learning

Encouraging 

& enabling people 

To participate in

Improvement

Personally

actively 

Involved in 

improvement

Recognizing 

Individual &

Team effort

Identifying & 

designing

processes to deliver

strategy

Developing 

Team skills

Aligning 

Individual &

Organization

Goals

Recognizing 

People

Establishing 

Process 

management

System to be

used

Implementing

Process 

Measures

Improving 

processes

to satisfy and

Generate value

For customers 

Delivery, 

Value,

reliability

Repurchase

satisfaction

Response 

Time to

customers

Time to 

Market

Satisfaction

Involvement

Recognition

Competency

Productivity

Utility 

consumption

Timeliness 

Inventory

Process cycle time

Process costs

Defect rates

Productivity

Cash flow

Maintenance cost

Return on assets

Gross margins

Net profit

Sales

Market Share

Leadership

Policy & Strategy

People

Processes

People

Results

Society 

Results

Partnerships

Resources

Key Performance

Results

Customer Results


9. Conclusion

Six Sigma can be used in a highly focused and limited manner in specific areas of the business or to a wholesale strategic corporate initiative like GE. Institutionalizing Six Sigma into the fabric of corporate culture may require significant investment in training, infrastructure and above all patience with persistence. GE has successfully used Six Sigma to change its culture but that’s because of its Unique CEO in Jack Welch. What worked well for GE may not necessarily work for others.    

Organisations can make a choice of deploying Six Sigma tactically to improve its operations or deploy it strategically to improve its culture.  CEOs will have to make a choice depending on the business needs and other considerations.

Having said that, the issue is no longer whether Six Sigma should be considered or not but a question of when, how and where, since an organisation cannot do today’s job with yesterday’s methods and be in business tomorrow.
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10. Background

M/s Alpha Inc., located in central Europe manages outbound cargo from a distribution centre to different stores. Deliveries are made on trucks owned and operated by Alpha as well as by hired trucks and Drivers. It delivers 2 types of freight – Heavy weight and lightweight using different types of trucks and trailers. 

Due to erratic deliveries, customers were expressing concern and frustration at inconsistency in meeting the delivery schedules. Some of the customers had indicated of not renewing the contracts.   

Some of the customer comments are:

· “ It seems like it takes them longer to deliver to multiple stores ”

· “ One of those trucks is never on time “

· “ We need you to hit the target of a 2 hour window “

Even though some improvements have been made in delivery process but Distribution Manager did not experience the impact of improvements and customers continued to experience unpredictability and were dissatisfied. 

Team of 1 Black Belt and 3 Green Belts was formed with team charter defined. Distribution Manager was the Sponsor of the project.

11. Identifying Critical To Quality (CTQ) requirements.

Customer segmentation was done by 

· Delivery zone

· Delivery type

· Store size

· Revenue to Alpha Inc.

CTQ requirements listed in table 4 below:

Table – 4 (CTQ Requirements) 

	Customer need 
	Improved delivery performance

	Level 1 CTQ 
	Timely delivery

	Level 2 CTQ 
	On time delivery to schedule

	Level 3 CTQ 
	Delivery within +/- 1 hour of scheduled delivery time


12. Developing The Business Case

To ensure delivery contracts of M/s Alpha Inc. are renewed, problem of poor delivery performance must be addressed. Timely deliveries can result in saving the customers about USD 150,000 in lost productivity and will also reduce the need for extra hired trucks and drivers, which are 23 % costlier than company owned resources. 

13. Developing The Problem Statement

Delivery within +/- 1 hour of scheduled delivery time is the customer CTQ requirement. Distribution Manager receives several complaints from various Stores Managers about deliveries being made either early or late. It has a negative impact on customer satisfaction and can jeopardize Alphas’ market share.  

Process sigma level was 2.43 or 175889 defects per million opportunities (DPMO)

14. Developing The Goal Statement

Reduce the number of delayed deliveries by 50 % by 31st December 2001 in order to better meet customer requirement of timely delivery defined as within +/- 1 hour of scheduled delivery. 

15. Scoping the Project

Focus on delivery process for customers generating annual revenue of USD 400,000/-. Process begins from the time an order is received from store and ends when the freight is received and signed for by customer at their store. It will include trucks and Drivers owned and hired by Alpha. 

16. Developing SIPOC Diagram – Given in table 5 below.
Table – 5 (SIPOC Diagram) 
	Supplier
	· Stores Manager

	Input 
	· Stores order

	Process Steps (high level)
	· Receive order

· Plan delivery

· Despatch Driver with goods 

· Deliver goods to stores

· Receive delivery

	Output
	· Receive freight

	Customer
	· Store Manager


Detailed process maps were drawn to better understand the delivery process.

Output Characteristics/ Project Y matrix – a simplified version of Quality Function Deployment was developed (refer table – 6 below)

Table – 6 (Output Characteristics/ Project Y Matrix)

	
	Deviation from scheduled time
	On time (Yes, No)
	Actual delivery time
	Happy Store Manager (Yes, No) 

	Delivery within +/- one hour of the scheduled delivery time.
	***
	***
	**
	*



	
	
	
	
	


*** Strong relationship,** Moderate relationship, * Weak relationship.

17. Defining Performance Standards

Table – 7 (Performance Standards)

	Output unit
	A scheduled delivery of freight

	Output characteristic
	Timely delivery

	Project Y measure 
	Process starts when an order is received by Alpha and ends when the order is received and signed for at the customers desk

Process measurement - Deviation from scheduled delivery time in minutes.

	Specification limits
	LSL = - 60 minutes

USL = + 60 minutes

	Target
	Scheduled time or zero minutes deviation 

	Defect
	Delivery earlier or later than 1 hour.

	No. of defect opportunities per unit
	1 opportunity for a defect per scheduled delivery of freight.


Cause and Effect diagram was generated and for major causes data collection plan developed, data collected and analysed. 

18. Key Cause Factors and Results

After analysis Driver and Distance were identified as key factors, which influenced on time performance. Team decided to focus on Driver since it was under Alpha’s control. 

The Cause and Effect diagram revealed following potential root causes as to why Driver influenced the time:

· Size of the vehicle

· Type of engine

· Type of tyres

· Fuel capacity 

Experiments were designed and conducted using truck type and tyre size. It emerged that larger tyres took longer time at certain routes where area was cramped and time was lost in maneuvering. Analysis also revealed high incidence of tyre failures since tight turns led to stress on tyres thus increasing number of flat tyres.

Team modified the dispatch process by routing smaller trucks at more restrictive areas.

Using brainstorming techniques several solutions were generated and refined using Failure Modes Effect Analysis. 

During pilot phase, data collection revealed that out of 600 units 5 were defects.   

Process sigma level improved from 2.43 or 175889 defects per million opportunities (DPMO) to 3.94 or 7353 DPMO in the pilot performance. 

Performance still fell short of best in class process sigma of 4.32 or 2400 DPMO. However improvement led to significant benefits. 

After implementing the improvements and establishing controls, data on new cycle times, tyre failure was collected as per the defined methods and frequency, analysed and process monitored.

Sunil Thawani is a certified Six Sigma Black Belt and Business Process Reengineering Facilitator. He has served as Jury member and Team Leader for Sheikh Khalifa Excellence Award. He is Principal QMS Auditor: 2000, IRCA, UK and Country Councilor for American Society for Quality in UAE. He works for Union National Bank in Abu Dhabi, UAE.
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