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Six Sigma focuses on customer satisfaction, emphasizes data driven analysis, strives for product and process 

improvements and requires senior management involvement. But so does the standard Total Quality 

Management effort. What is different here? On March 7, 2000 the Center on Japanese Economy and 

Business, the W. Edwards Deming Center for Quality, Productivity and Competitiveness, and the Conference 

Board's Global Center for Performance Excellence hosted a symposium to explore the relationship between Six 

Sigma and Leadership and to see what it takes for successful institutionalization of this effort. The symposium 

featured Larry Bossidy, Chairman of Honeywell; Roger Hart, Director of Quality and Six Sigma, Sony 

Electronics; and Henry Schacht, former Chairman and CEO, Lucent Technologies. Professor Peter Kolesar, 

Professor of Management Science and Operations Management, Columbia Business School, served as commen-

tator. The symposium was moderated by Nelson Fraiman, Professor of Management Science and Operations 

Management, Columbia Business School. Excerpts of their presentations are presented below, along with high-

lights of the intra-panel and audience discussions, 



L A W R E N C E . A . B O S S I D Y 

Quality does not necessarily 

mean what it meant ten years 

ago. A decade ago, conversations 

of that nature dealt with the 

quality of the product that one 

bought. For approximately five 

to seven years, the quality of the 

product consumers have pur--

chased has been good. As you 

know, there has been intense 

global competition and there 

has been a metamorphosis in 

manufacturing capability, at 

least in the United States. 

Consequently, product quality 

has ceased to be a problem. 

Today, quality is referred to in 

terms of first-pass yields or, in 

other words, the efficiency with 

which a product comes down the 

line. The question is no longer 

whether the product shipped to a 

customer will be good but, 

rather, what is the cost of attain-

ing first-pass yields at 85-90 per-

cent without inspection. 

There are four essential ques-

tions to ask in order to under-

stand Six Sigma; what is Six 

Sigma?, why is it important?, 

how is it deployed?, and who are 

the key players that make it 

work? Six Sigma is a customer-

satisfaction focused continuous 

improvement process that aims 

to reduce defects. Six Sigma 

means 3.4 defects per million 

products manufactured, and it 

provides tools designed to both 

identify and correct these 

defects. Six Sigma is not a prod

uct. It applies to various 

processes that exist in every 

business and it has implications 

for product design. 

I think Six Sigma is recog-

nized as a key way to grow. In 

other words, the better the 

product, the better the costs, 

and the better the opportunity 

to sell a product. It is essential 

to talk about growth and pro-

ductivity together. They are not 

separate entities. Six Sigma must 

be applied to growth processes 

as well as the factory floor. In 

my company, we promulgated 

the initiative across the com-

pany to adopt Six Sigma. To 

some extent, we began in the 

factory, but then quickly went 

to every function in the business 

and asked them to apply it to 

their various processes. It had a 

terrific yield, well beyond the 

products of the manufacturer. 

Six Sigma is often described 

as a DMAIC process; define, 

measure, analyze, improve, and 

control. Each one of the tools 

used is a way to identify 

defects, whether it is a process 

map, a capability analysis, or a 

multi-variant analysis. Six 

Sigma teaches how to apply 

these tools to the process, iden-

tify the defects, and correct 

them. It is not complicated 

math. Rather, Six Sigma is 

basic, advanced statistics with 

an engineering quotient built 

in to help one understand bow 

to use these tools effectively. 

How is Six Sigma effective? 

Six Sigma operates project by 

project. The results are measured 

by the effects one project adds to 

another. It is important to pick 

the correct projects and to ask 

the people at the highest level of 

management to participate in 

the selection of the projects. One 

should also choose projects that, 

once corrected, will have the 

greatest impact on the business, 

whether they are manufacturing, 

building, or design processes. It 

is also important to train the 

people correctly. 

In order to be an expert in 

Six Sigma, we train hand chosen 

personnel to become black belts. 

A black belt's training consists of 

sixteen weeks; one week in the 
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factory, one week in school, 

three weeks in the factory with a 

project, one more week of 

school, then back to the factory 

for four weeks. This process con-

tinues on a rotational basis for 

four months. Essentially, a 

trainee is taught specific Six 

Sigma tools in order to learn 

how to analyze defects. A master 

black belt is not only a person 

who has completed his/her train-

ing, but has also taught other 

black belts. A green belt might 

well be an administrative person 

who does not need to know all 

of the dynamics of a black belt, 

but nonetheless can take the Six 

Sigma methodology and apply it 

to functions such as marketing. 

I think Six Sigma and the 

use of black belts saved my com-

pany approximately $1 billion 

in costs. I know it has improved 

our ability to provide our cus

tomers a product we can feel 

good about. We take great pride 

in our black belts and use them 

for advertising. We also take the 

black belts and move them to 

our customer base, to see if we 

can be helpful to our customers, 

which is another way to distin-

guish ourselves from another 

supplier. I promote Six Sigma 

continuously and it is important 

to keep it visible. 

Every unit has a Six Sigma 

master. The general manager of 

the SBU is accountable for Six 

Sigma results and we review 

those projects several times each 

year. Six Sigma leadership at 

AlliedSignal decides how many 

black belts ought to be on each 

SBU, Usually, we try to keep 

black belts for two years and 

then try to accelerate their career 

through the company so there is 

a reward for doing it. We also 

choose people to become black 

belts rather than take volunteers 

since we want the best people 

possible. In our company we set 

the stage where it is a distin-

guished feature to be black belt. 

If we can accelerate their career 

growth, then it feeds upon itself 

and can become something to 

feel really good about. 

However, if the CEO is not 

interested in Six Sigma, does not 

speak about it all the time, is 

not one of the messengers of 

what it is all about, then it 

wanes because everyone has 

another ides as to what should 

be priority on the list of things 

to do. But, if one perseveres, 

puts the right structure in place, 

completes the proper training, 

and then follows-up in terms of 

how it is working, it becomes a 

very significant breakthrough 

and produces excellent results. 

The vision of leadership created 

by Akio Morita has been well 

publicized. Sony's leaders have 

created an environment built 

upon the concept of innovation 

with technology and quality to 

create something new and differ-

ent. This was heavily stressed to 

the engineers and the people at 

Sony in the early days. The con-

cept evolved our of war time 

Japan and the Japanese effort to 

rebuild the economy. This was 

the image Sony recruited with 

and has tried to maintain. 

In the process of developing 

this concept, Sony's leaders also 

created the term, not invented 

here (NIH). A number of com-

panies have this culture. They 

do not necessarily create it on 

purpose, or even want it, but it 

is sometimes generated, To some 

extent, this is not necessarily 

what Sony wanted either, but it 

was created out of Sony's cul-

ture; strive to be innovative, use 

technology for consumer prod-

ucts, and do it with high quality. 

Today, Sony's environment is 

referred to as the Network Era. 

This age is characterized by the 

disappearance of borders and 

the emergence of the broad-

band, which means high volume 

video and media transfers. The 

network eliminates boundaries 

that divide countries and indus-

tries, such as manufacturing, 

information and services. Sony's 

new vision is to be a personal 

broadband network solutions 

company. This refers to a com

pany that delivers customized 

solutions quickly and accurately 

to individuals anywhere in the 

world. As one might expect, 

Sony has no intention of merely 

surviving the network era; we 

want to lead it. 

The CEO and President of 

Sony Corporation is leading two 

major initiatives to ensure the 

company achieves this vision. 

First is value creation manage-

ment. The key to this plan is the 

use of economic value added as 

the metric. Profit is no longer a 

good metric and one must con-

sider the cost of the capital to 

achieve this initiative. Second is 

supply chain management. Sony 

Six Sigma is a world-wide 

deployment of this initiative to 

improve all of Sony's processes. 

From our perspective, one must 

apply Six Sigma to the entire 

company. One cannot deliver 

Six Sigma products without Six 

Sigma services and Six Sigma 

processes to get there. 

How did Sony get started 

with Six Sigma? As we were 

analyzing how to improve our 

overall excellence, the former 

President and Chief Operating 

Officer of Sony Corporation of 

America arranged a meeting 

with members of Allied Signal. 

General Electric and Motorola 

to see what results they achieved 

through Six Sigma. We learned 

that Six Sigma was a proven 

methodology. It was not an 

experimental environment, but 

a hardcore proven environment. 

We knew we needed to con-

tinue building Sony's culture to 

achieve high quality and 

decided to move toward blend-

ing the current Sony culture 

with Six Sigma culture, which 

we considered to be more 

robust to contend with the 

future environment, 

In February 2000, Sony con

ducted its first Sony Electronics 

Six Sigma Symposium. At the 

session, members were allowed 

to display what they had done 

on projects and give presenta-

tions. Participants also attended 

training sessions and we gave 

awards for the best projects or 

the combination of results and 

effectiveness. One of the most 
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effective aspects of the sympo-

sium was a consensus building 

item. We had a question and 

answer panel discussion com-

prised of different parts of the 

company who represented dif-

ferent business groups. The ses-

sion was videotaped and circu-

lated to all transactional 

divisions within Sony to use as a 

d e p l o y m e n t c rea t ing e lemen t 

(transactional divisions include 

groups like marketing, human 

resources, accounting, and other 

non-manufacturing divisions). 

Sony is putting in a substantial 

effort to promote Six Sigma 

understanding and training 

within the organization. This is 

not a corporate function — 

business leaders and members 

within each organization are get

ting trained. 

Six Sigma is developed 

through projects and one 

focuses on applying the tools to 

these specific projects. One 

example of a Six Sigma project 

involves our accounts payable 

organization. All of Sony's major 

organizations have travel and 

expense processing through the 

accounts payable division. At 

one of our organizations, it took 

eight days to get an expense 

report processed. The reason 

why the process was so slow was 

because 30 percent of the 

expense reports had defects in 

them. This was a hidden factor. 

When we gathered the data and 

understood more about what 

was going on in that environ

ment, we learned that they were 

counting a mistake according to 

the metric used by the division. 

Sony leadership asked the divi

sion to change the metric they 

were using to process the 

expense report. 

At Sony, Six Sigma is building 

a new culture. It blends the 

unique Sony culture that existed 

before along with the proven 

implementation methodology of 
variance reduction. It employs 

disciplined application of the 

tools and the creation of a com-

mon language. It includes 

spreading the culture into the 

transactional areas, and one must 

keep a continuous watch on the 

cultural impact that is being han-

dled in the particular country. 

H E N R Y B . S C H A C H T 

I would like to take a slightly 

different approach and talk 

about process as opposed to Six 

Sigma itself, I will also share 

some thoughts about Cummins 

Engine experience in tackling 

this issue in the early 1980s; 

some reprise in the 1990s; and 

then some discussion about 

process going forward. I think 

some of the issues we faced in 

the early 1980s in the U.S. com-

mercial sector are about to sur-

face again, and we will pu t a sig 

nificant stress on our Six Sigma 

activities in ways that we do not 

yet know how to deal with. 

The Cummins experience 

starts in the late 1970s, early 

1980s, when we arrived at a 

very unpleasant conclusion, as 

many other U.S. manufacturers 

did at the same time. At the 

time, U.S. manufacturing was 

leading without any competitive 

pressures. We conducted our 

measurement system against 

ourselves, we had a European 

bias, and we were not paying 

any attention to the Far East at 

all. In the early 1980s, we woke 

up to find that we were mas-

sively non-competitive with a 

Japanese production machine 

that was sweeping market after 

market in the U.S, whether it be 

automobiles at 23-25 percent of 

the shares, or motorcycles at 80 

percent. We began to think that 

there might be something fun-

damentally wrong. Cummins 

was particularly worried about 

that because it was bringing out 

a new line of product that was 

very costly and it was going to 

be competitive with the 

Japanese for the first time. We 

had a partner in Japan called 

Komatsu, and we could never 

quite understand how they were 

able to do so well in terms of 

production efficiency when we 

were unable to do nearly as well 

with four to five times the vol-

ume. We spent a significant 

amount of time doing analysis 

and concluded that the Japanese 

were at an index figure of one 

on costs, the Europeans were 

about 1.3, and we were at 1.35. 

This is 30 percent out of pocket 

in a business that made 3-4 per-

cent in good years. 

Our analysis of quality was 

equally as shocking. We consid-

ered ourselves the best in the 

world. We measured ourselves 

against our previous quality and 

against quality set by Western 

manufacturers. We found our-

selves to be 3-4 times out of 

pocket in terms of incidence of 

failures, we had high costs and 
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low quality, and we were about 

to compete with the Japanese 

who had low cost and very good 

quality. In 1980-1981, we 

decided to get serious about 

quality and cost and launched a 

serious effort to turn the situa-

tion around. We set goals that 

would achieve best in class cost 

and quality over a relatively 

short period of 3-4 years. After 

about two years, nothing had 

happened and we needed to fig-

ure out what was going on. We 

decided that our employees sim-

ply did not believe we had an 

issue of such magnitude. We 

had too many answers and con

cluded that super good quality 

cost too much. We also knew 

that continuous improvement 

was an engineering impossibility 

and that our accounting system 

was a problem, since there was 

no apparent capture of all of the 

costs in the quality. 

Our answer to the problem 

was to go through a massive 

amount of benchmarking. We 

shipped planeloads of people to 

observe Komatsu's operations in 

Japan, including union and first 

line supervisory personnel, cus-

tomers, and service people. It 

slowly dawned on our people 

that the burning platform we 

had seen was very real and life-

threatening to their jobs. 

Essentially, our people needed to 

decide for themselves that things 

at Cummins were critical, and 

management could neither 

impose on them the urgency 

that was going to be required, 

nor set standards for them that 

they did not believe in. 

We started to make progress 

when we arrived at benchmark-

ing which, in hindsight, seems 

so simple. One learns in this 

business over and over again 

that good people, faced with 

evidence they both believe and 

ran identify with, will get higher 

goals for themselves than any-

one else can impose on them. 

They will get there faster and if 

will cost less if massive cultural 

change is required. If cultural 

change already exists, then 

strong leadership is the key to 

improving business. 

The missed lessons were that 

people do set higher goals for 

themselves and that improve-

ments cannot be done piece-

meal. You must start with 

design and finish with after sales 

service. You cannot get to Six 

Sigma today if you only start in 

manufacturing. This seems obvi 

ous now; it was not obvious 

then. Each of the elements in 

the chain play a vital role. The 

concepts are deceptively simple 

and the execution details ate 

grindingly excruciating. They 

must be appreciated for what 

they can tell us and for what 

needs to be done. 

Finally, you must treat Six 

Sigma like a business impera

tive. You have to get by in the 

front, have top-level support, set 

appropriate measures and goals, 

have the appropriate responsibil-

ity, authority and funding, and 

you must have sensible time 

gates for the people involved. 

Compensation must serve as a 

reinforcer, and the best people 

have to be employed, not the 

available people. If cultural 

rigidity exists, it is a good idea 

to use demonstration projects. 

Take a simple division and 

example and show everyone 

what can be done. 

How did we do, how long 

did it take, and what were the 

results? We started early and 

used most of the Six Sigma 

tools. From start of effort to fin-

ish, it took us eight years. 

Cummins now produces twice as 

much product with half the peo-

ple, halt of whom get paid half 

of what they used to receive as 

compensation. This is about an 

eight-fold increase in productiv

ity. We took almost 40 percent 

out of our costs. Today, 

Cummins is a $7 billion com

pany. We are currently at about 

four-and-a-half out of Six Sigma. 

In terms of cost, we are consid-

ered the leader in the world. The 

Japanese are at about 1.15. In 

terms of quality, we are at four-

and-a-half out of Six Sigma. 

I think the business processes 

we have been improving on and 

the business processes we have 

been substituting for less cost 

effective and lower quality 

processes are about to become 

obsolete. There are two power-

ful factors at play. I am aston-

ished at the improvement in 

computing power that is about 

to descend on us . W e are about 

to increase our computing 

power from today's capacity by 

8-10 times. In the planning 

horizon for our businesses, we 

will have unlimited computing 

power at zero incremental cost. 

At the same time, we expect 
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unlimited transmission capacity 

at zero incremental cost. 

Businesses are going to need to 

live with this and it will crumble 

the current business model We 

are already talking about out-

sourcing all of our manufactur-

ing and doing our process 

design worldwide. Conducting 

an end-to-end low-cost high 

quality system in a totally frag

mented business model is now 

upon us, and we do not have a 

clue. In my opinion, we will 

need to think of another cul-

tural change which will require 

completely different thinking 

about business processes. Again, 

this will bring up the issue of 

cultural change and how one 

applies Six Sigma thinking to a 

fragmented business model. 

PETER J. KOLESAR 

There are some barriers and 

problems that 1 would like to 

expose about Six Sigma which 

are too important to be left 

unexamined by informed, neu-

tral critical observers. We really 

need to test whether the value 

that is claimed is really there 

because in the year 2000 we are 

faced with something that really 

troubles me; Six Sigma as a 

worldwide salvation business. 

I see a number of distinct 

differences between Total 

Quality Management (TQM) 

and Six Sigma. First is standard. 

There is something extraordi-

nary about talking about 3.4 

parts per million and meaning 

it. It is a different way of articu-

lating zero defects. However, 

there is a plus side and a minus 

side to it. What happens to an 

organization when you articu-

late such an extraordinary goal, 

and you do not achieve it? 

Second is intensity. The 

methods and the philosophy are 

virtually identical, but this time, 

companies like AlliedSignal and 

Sony really seem to mean it. 

The investment, time and 

energy of people like the CEOs 

is proportionate to the task. 

Third, Six Sigma is a very 

different quality movement. The 

by-norm orientation from start 

to finish, from justification of 

the projects, monitoring the 

projects and mak ing sure that 

they are re institutionalized has 

changed immensely. 

Fourth, the implementation 

infrastructure is different. The 

two most important aspects in 

this interlocking infrastructure 

are called the Champions and 

the Blackbelts. Champions are 

blind managers who are 

accountable for making the 

process work. The blackbelts, 

who advise the champions, are 

also managers who are techno-

logically skilled in statistical 

methodology. 

Fifth is the fundamental 

importance of a top magnate 

drive, a very strong personality. 

However, can Six Sigma succeed 

without strong leadership and, if 

so, for how long? 

I am concerned about the 

Six Sigma of the Six Sigma. Let 

me be an iconoclast and say: Six 

Sigma in every process? I find 

that to be a problem. Is it even-

tually dysfunctional to have 

standards that cannot be met? I 

am a cautious supporter of it. 

What is the payoff? According 

to General Electric's 1998-99 

Annual Report, for example, the 

claims are incredible. In one 

business unit making industrial 

diamonds, the improvement in 

operating margins were 9.8% to 

25%. Manufacturing costs were 

down by order of magnitude. 

Yields increased by 500%; on 

time deliveries; product quality 

improved; billing errors; work-

ing capital increased by 40%. 

What does it take to make Six 

Sigma work? 

GE's investment is extraordi-

nary. They have invested $1.5 

billion in Six Sigma activities 

since 1996. They have trained 

on a massive scale. The com-

pany hired approximately 600 

outside statistical experts; 

trained 5,000 black bets; 60,000 

green belts; and 230,000 

employees. This is an enormous 

change and they have the man-

agerial effort to do it. Black 

belts are full-time implementers. 

One cannot use volunteers or 

those who are available; you 

have to use those who are the 

best. Many organizations do not 

have the slack, or do nor believe 

they have the slack to free up 

the best people to do this job. I 

think that is a very significant 

managerial leadership challenge. 
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Q U E S T I O N S & ANSWERS 

Q: How long does it take to 

get Six Sigma operational in a 

company and is there a signifi-

cant increase in overhead during 

Six Sigma implementation? 

B O S S I D Y : Six Sigma can be 

operational in three to six 

months, due to the training. 

We use the Six Sigma Academy 

in Phoenix and then trained 

our own trainers. The cost was 

approximately $50 million to 

implement. Compared with 

the saving, there is a very 

nice payback. 

Q : Is there a place for Six 

Sigma in the service industry? 

B O S S I D Y : I think Six Sigma 

ran be applied to big transac-

tional companies, like credit 

card companies, where there are 

multiple transactions. I think 

Six Sigma will be steered in that 

application in a way that is 

effective. However, 1 would 

study the playing field before I 

decided which team to put on. 

H A R T : Service industries do 

compete. From the standpoint 

of competition, if you have a 

service industry where in a 

competition standpoint, your 

competitor is beating you sig-

nificantly, then you better fig-

ure out how to do your 

processes better than they do. 

For example, in the electronics 

industry, when we introduced 

the computer part of our busi-

ness, the service industry 

changed radically for us. We 

spent 24 times as much service 

cost for computer product than 

Roger Hart, Henry Schacht and Peter Kolesar 

we do for television or radio. If 

you do not understand your 

cost structure and you do not 

link it financially to your 

improvement activity, you are 

going to get in trouble. 

Q : What elements make Six 

Sigma sustainable? 

BOSSIDY: Every year there is 

a productivity objective in our 

operating plan, and I like to 

look at the projects before the 

year unravels. In other words, 

for the year 2000 the projects 

should be identified. Generally, 

they're all Six Sigma projects. I 

like to see when they are going 

to be implemented throughout 

the course of the year, and what 

impact they are going to have. 

The process becomes routine, 

and my job is to continue to 

highlight its impact and impor-

tance in order to sustain it. It is 

important to be evangelical so 

that people unders tand h o w 

important it is. I think the 

leader has to have interest in it. 

He must become acquainted 

with it and meet with black 

belts all the time. The leader 

must stay involved with Six 

Sigma activities all the time so 

people recognize that it is still of 

high importance 

Q: Given a world in which 

more and more processes arc 

dependent on information-tech-

nology, and given the speed at 

which information technology 

capabilities are changing, is it 

possible to talk about continu-

ous improvement on processes 

that are going to have shorter 

and shorter life times? 

S C H A C H T : I think the 

answer to that is yes, but 1 think 

the time frame changes substan-

tially. One of the challenges we 

face in what 1 call a disperse 

business model is that processes 

will have to change completely. 

Hopefully the processes will be 

less intricate, more IT driven 

and require less human interven

tion. However, the same process 

of continuous improvement has 

to be applied because if you 

apply it and somebody else does 

not, then you will be non-com-

petitive. Ten years ago, we rolled 

trucks and hired drivers to 

install, maintain and to fix. We 

now have 97% remote diagnos-

tic capability, and 98% remote 

repair. If you would have taken 

TQM or Six Sigma to improve 

our I&M business with trucks 

and people, you could have gone 

forever right out of business. 

This is what I mean by our 

whole business models are going 

to change. As they change it will 

require continual application of 

continuous improvement while 

we change. Time frames are 

going to collapse on us, but the 

basic motivation of lower cost 

and higher quality will drive 

process changes. 

Q: How does Six Sigma oper-

ate in different countries at dif-

ferent stages of development? 

B O S S I D Y : I think it operates 

well. Six Sigma is a worldwide 

program. We have worldwide 

blackbelts in every part of the 

company. It might be deployed 

differently in Japan, Europe and 

Latin America, but the arith-

metic is the same and therefore 

translates very well. If a com 

pany decides to deploy Six 

Sigma differently in a way that 

is more consistent with their 

culture, I think that is fine. At 

the end of the day, the company 

is still trying to get high quality 

and low costs. 
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