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Quality  –  What  does  it  really  mean  to  you, your  organisation  and  your  customers?
(Part two of a two part series) By Ian Nicholls with Robert Burke and Patrick Lucansky 

Quality Issues
Overcoming the misconceptions introduced earlier (in part one), and creating a positive environment,
requires a formal  structure  of  management  organisation,  education,  communication  and training.
This  structure is supplied by a Quality Management System, such as the ISO 9001:2000 series,
which is both a philosophy and a practical working method for companies committed to survival and
growth.  It begins from the premise that focused management action can lead to improved quality of
work and organisation, which in turn leads to distinctive quality at a competitive cost.

Quality issues are all about people issues.  The issues found in any workplace will revolve around
how the business deals with organisation, documentation, communication, education and training,
and measurement and how they are effectively implemented to create a quality culture.  It is not a
quick or easy task to change attitudes and win people over to the benefits of new ways of working.
Changing attitudes and winning over hearts and minds takes time.

Cost versus Quality Case Studies
Below are three case studies.  These may be used in discussion sessions to train employees. Ask
them to identify the issues present in each example and to suggest improvements to prevent the
problems from happening again.

Case study No 1: A Restaurant
Some friends recently wanted to see a show at a local theatre.  Four tickets were booked to see the
performance beginning at 7.30pm.  They decided to travel from work to a restaurant and dine before
the show.  A table was reserved at the restaurant for 6.15pm and the restaurant was made aware, at
the time of booking that the party had to leave by 7.15pm in order to reach the theatre on time.  The
four duly arrived and were shown to their table.  Again they made it known, to the Maitre d’ that they
had to leave by 7.15. Drinks were served, followed immediately by the starter.  By 7.10pm, despite
repeated protestations, the starter plates had not been cleared.  They left, annoyed, without paying a
penny for the drinks and food that they had received up to the point of their departure, amid profuse
apologies from the restaurant manager.  What went wrong?  The restaurant itself was elegant, the
food was delightful and well presented (what little they saw of it), the staff were smartly dressed and
courteous in  manner but our friends went  away disappointed.   Their  expectations had not been
fulfilled.   The  restaurant  had  contracted  to  deliver  to  its  customers,  at  its  usual  standard  of
wholesomeness  and  presentation,  a  meal  for  four  within  one  hour  and  therefore  failed  in  its
obligation.  Was it a communications breakdown?  Had someone out front forgotten to tell the chef
that on this particular evening that this particular party, at this particular table, was in a rush?  Had the
chef, in his eagerness to please, spoilt the main course and had to start again?  What is the cost of
this service failure to the restaurant?

Case Study No 2: A Food Manufacturer
A food manufacturing company has a warehouse, the layout of which is represented diagrammatically
in Figure 6.  Areas 1 and 2 are yellow painted squares on the floor of the warehouse and areas 3 and
4 are refrigeration units (RU’s).  The company had a problem concerning mushrooms which were an
ingredient in a number of the products manufactured.   The mushrooms were often past their expiry
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date when they came to be used and, therefore, had to be scrapped.  This waste was costing the
company a considerable sum of money, so the company devised a control mechanism to eliminate
the problem.   It worked like this:
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Figure 6

1. The production department was allowed to draw stock from RU 4 and nowhere else.
2. When the  mushrooms  were  withdrawn from RU 4,  it  was left  empty until  the warehouse

workers moved mushrooms from RU 3 and placed them in RU 4 leaving RU 3 empty and
enough mushrooms in RU 4 for the next day©s production requirement.

3. The warehouse workers then moved the mushrooms from yellow painted square 2 into RU 3.
4. The warehouse workers moved the mushrooms from yellow painted square 1 to 2 leaving

square 1 empty to receive the mushrooms from the next delivery.
5. When the mushroom man delivered, he would place the new consignment into yellow painted

square 1.  

The arrows on the diagram represent the movement of mushrooms.

Simple, right?  This stock control/rotation procedure was devised to prevent mushrooms from passing
their expiry date before being used and, therefore, to save money; but it did not! On an evening tour
of the facility, we asked the warehouse manager if  we could inspect one of the refrigeration units.
We opened the door on RU 3 and found it  stacked, from floor to ceiling, with mushrooms.  The
manager explained that the mushrooms in question were in the wrong place.  What had happened
was that the mushrooms from RU 4 had been removed earlier in the day by the production personnel
and, according to plan, the warehouse workers had moved the mushrooms from RU 3 to RU and
then left the warehouse for their morning break.  Meanwhile the mushroom man had arrived and put
the new mushrooms into the empty RU 3 since RU 4 and yellow spaces 1 and 2 were full.  The new
mushrooms had jumped the queue.  If  the error had gone unnoticed, the mushrooms in space 1
would again have been out of date at the point of use.
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Figure 7
We asked the warehouse manager how often the mushroom man delivered.  "Every day." was the
reply.  "Why?" We asked.  "Because we must have fresh mushrooms!" said the warehouse manager.
Each area held a one day stock of mushrooms which meant that by the time the mushrooms were
used they were at least four days old and bordering on expiration.  To solve the material spoilage and
excess  inventory  issue we only  need to  resolve  the  level  of  stock  holding.   Without  being  too
sophisticated, a much simpler control system could be envisaged.  The production department draws
its daily requirement of mushrooms from stock in RU 4 and leaves it empty.  The mushroom man
arrives and puts the next day©s mushrooms into the empty RU (See Figure 7). This leaves RU 3
empty (possible for spare capacity) and yellow spaces 1 and 2 free for other needs. A further benefit
to the company will be less capital tied up in inventory and faster inventory turns beyond the obvious
reduction in spoilage and confusion.

Case Study No 3: A Metal-Can Manufacturer
A metal-can manufacturing company, producing aerosol cans has a simple four stage process.  The
first stage involves printing and lacquering sheets of thin gauge metal,  each of dimensions in the
order of two metres by two metres.  The second stage involves slitting the metal sheets into the
correct sizes for the can.  The third stage is a forming operation which bends the metal into a cylinder
and made the seam.  The fourth stage is an assembly operation which adds the base and the top of
the can.  The process can be represented as shown in Figure 8.

Printing

Slitting

Forming

Assembling

Figure 8.

If the company were trying to be slick in its operations, the material could have been "picked-up" (PU)
once at the beginning of the process and "put-down" (PD) once at the end as shown in Figure 9. 
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Figure 9.

If the company were not quite so slick, the material could be picked-up and put onto the first process
and put-down at the end of it.  It would then be picked-up and placed onto the next process and put-
down at the end of that and then picked-up and for the next process and so on through the remaining
stages.   Instead of  one pick-up/put-down (PU/PD) as is seen in  Figure 9, Figure  10 shows four
PU/PD©s.
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Figure 10.

This in itself is not so bad; it is not quite as good as one PU/PD but four is still not bad. However,
what tends to happen is that after the stage one put-down, the material gets picked-up and moved, to
be put-down in a store where it is left to grow older.  When it is old enough, it is picked-up and moved
back to be close to the start of stage two and put-down again.  When eventually it is picked-up and
put through stage two, it is put-down at the end and left until it is picked-up again and moved to a
store to be put-down and left to continue the process of growing older.  This is continued through the
process and is shown in Figure 11.
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Figure 11.

If  we add PU/PD©s at the start and the end of the process, there are now 12 PU/PD©s.  One might
argue that this is not the best method of handling material through the process.  A survey at the
company identified that they actually had 127 PU/PD©s through their simple four stage process!  And
that was on a good day.  If any material was reworked, the extra processing increased the PU/PD©s to
217!!

The metal sheets were moved around in palette loads weighing several hundred kilos each so the
company, necessarily, employed an army of forklift trucks and truck drivers.  There were stores and
storage areas everywhere, in fact, the company found themselves increasingly restricted for space.
There was a further army of quality checkers since, after printing, the material was susceptible to
damage and,  if  damaged, required reworking.   Consequently,  there was a further army of  stock
controllers  employed to  count and recount the stock.   Inevitably, there was an army of  progress
chasers trying to find the stock and get it picked-up and moved to be put-down ready for the next
stage of its process.

The workplace was in chaos.  The actual process stages only lasted a few seconds each (with a
cumulative time of about 2 minutes) but the company worked on an order lead time of four weeks.  If
it really took under two minutes to process a can, where did the other 3 weeks, 6 days, 23 hours and
58 minutes go to?  This was time wasted by the materials lying around in stores, growing old or being
in transit.

Because the company knew that there would be damage to the material, it used variances to cost
against.  If 100 cans were required, enough material for 100 cans (plus some extra) was launched
into the process and the company would hope that, at least, 100 usable cans would be produced.
Sometimes  they  were,  sometimes  they  were  not.   Consequently  the  company  never  had  any
confidence that it could meet an order accurately.  On a good day 100 cans might be produced with
only 4 scrapped against an allowance (or standard) of 8. The company would celebrate that there
was a positive variance of 4 below standard instead of asking why the material for four extra cans
was lost.  On a bad day, 100 cans might be produced from the material for 110 cans.  The company
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would rationalise its failure by saying "We were only 2 over standard" (a  negative variance of 2)
instead of recognising reality and admitting to having wasted a surplus of 10 cans© worth of material.

All of the extra activity and accountancy effort adds cost and not value to the product. Since it  is
generally  unaccounted  for  (what  is  termed,  “hidden  factory”),  it  will  silently  erode  margins  and
increase complexity. Ultimately, it is the customer who pays for the extra costs in longer lead-times,
higher unit prices and lower quality. As a result, the company needs to improve its process capability
and reliability which will bring about improvements in output since machine time will not be used to
produce unusable product.  Next the company needs to improve its  process flow and reduce the
amount of handling while installing systems to document procedures and standardize work.

Cost of Quality Analysis
Quality costs can be expressed in a number of ways.  Many companies measure the cost of scrap
and of rework but relatively few companies measure  the cost  of  inspecting out the sub-standard
product.  Even fewer companies measure, or are able to measure, what is spent on prevention.  The
amounts spent on prevention tend to be less than those spent on inspection.  Because, generally,
there is little investment in preventing things going wrong in the workplace, however, things do in fact
go wrong in the workplace.  When things go wrong, additional costs are generated in finding the
consequences of the mishap i.e. the inferior product is inspected out and separated from acceptable
production.

If this can be done successfully, the costs of finding the inferior product and putting it right are internal
failure costs.  There is a chance, however, that not all of the inferior product will be found and some
will escape into the market  place.  The result  is,  perhaps, a customer complaint and an external
failure  cost  (warranty  claim).   The  total  of  these  cost  categories  can be as high  as 36% of  a
company©s turnover!   Figure  12  shows the  effect  of  increasing  the  amount  of  money  spent  on
prevention.

ex ternal  f ai l ure

i n ternal  f ai l u re

i nspect i on

prev ent i on prev en t i on

i nspect i on

f ai l ure costs

$

R eal
Sav i ngs

Figure 12.
If more money is spent on prevention, i.e. preventing things from going wrong, there is less likelihood
that events will go wrong.  Therefore, there are fewer requirements to search for, and arrest, inferior
quality,  so  inspection costs  will  be reduced.  Consequently, there is  less to  find and correct,  so
internal failure costs are reduced and, because there is less inferior quality within the business, there
is a lower probability that inferior quality can escape into the market place, thus reducing the external
failure cost.

The difference in height between the column on the left and the column on the right in Figure 12
represents real savings for a business which will tumble through straight onto the bottom line. Apart
from the cash, there are other benefits for a business.  Because quality is reliable and consistent,
repeat  purchases  will  be  encouraged  and  customer  loyalty  engendered.   Loyal  customers  will
introduce new customers and thereby increase the company©s market share. This extra market share
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is stable because it  has been earned (i.e. it is based on a solid foundation of customer goodwill)
rather than having been bought by discounted prices, promotions and special offers.  Simultaneously,
the company©s cost base has been reduced.

Quality benefits
Why bother?  Why bother with any of this?  Why subject a business to the uncertainty of change?
Why challenge the traditional thinking of a company or organisation?  Why should a company try to
find better ways of doing things?  The answer is  MONEY.  Every business exists to make money.
There is no other reason.  If  we review Case Study No 2: The Food Manufacturer, observe the
benefits  that  the  company achieved by altering  one small  and  insignificant  part  of  its  business
processes.

Their space requirement is reduced by 75%.  Instead of four areas holding mushroom stock there is
now only one.  Heat, light and power costs are reduced by 50%.  Instead of using two refrigeration
units, they now only need to use one.  The asset base is reduced by 75%, if space is considered as
an asset, but also the capital investment requirement is reduced since, prior to the change, a fork lift
truck was needed to move the mushrooms whereas, now, only a hand truck is required. The labour
requirement  from the  warehouse is  removed completely.   Previously,  two warehouse men were
employed to move the mushrooms, now the mushroom delivery man puts the mushrooms into RU 4
and the production department staff removes the mushrooms.  Productivity has increased because
the same amount  of  product  is  being  handled without  the  two warehouse men who have been
deployed elsewhere.

Cash flow has been improved because instead of holding four day©s stock of mushrooms there is now
only one day©s stock.  The cash flow value of three day©s mushroom stock has been freed up for the
company to spend or invest in other ways. What has all this got to do with quality?  Here is the rub!
The quality of the product to the customer is improved because the mushrooms are only one day old
at the point of use instead of four.  The customer is receiving a fresher product which in turn must be
of better quality.

If  the supplier  can produce a better  quality  product  with  lower costs,  the supplier must  be more
competitive than it was previously.  The benefits, or cost savings, outlined above will tumble through
to the bottom line.  The company has reduced its cost base and improved its margins.  It is now in the
enviable position of deciding whether it should pass on the improved profit margin to its shareholders,
or should it reinvest, or should it offer bigger discounts to its customers?  A difficult choice, but more
enjoyable one to make!

The biggest advantage is yet to come!  The supplier, at the time of operating the system shown in
Figure 6 had a difficulty with its customer in so far as they could not supply to order.  This is hardly
surprising since mushrooms to be used on Friday, had to be ordered on the previous Friday for
delivery on Monday and entry into the system.  The customer only provided its orders on Wednesday
for Friday delivery.  The customer was demanding a two day order cycle while the supplier wanted
the customer to give seven day©s notice. Consequently, the supplier had to guess the quantity of
mushrooms to order on Friday of week 1 for use on Friday of week 2.  Therefore, the supplier always
had the wrong amount of mushrooms in the system.  There were either too many or too few.  Too
many meant that mushrooms were wasted, incurring more cost, too few meant that the order was
short.

By adopting the system shown in Figure 7, the supplier could wait for the order on Wednesday and
order the exact amount of mushrooms required for delivery on Thursday for use on Friday.  The
customer was delighted that it received exactly the product quantity required.  The supplier is now
operating on a much shorter lead time and therefore is much more responsive to the demands of its
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customer. The lesson, in any industry, is to provide "fresher" product.  Methods must be sought to
drive out stacked lead time, reduce stock holdings (cut short the ageing process) and take advantage
of all of the benefits shown in this example.  All of the items in the left hand column below reduce
while all of the items in the right hand column increase:

space cash flow
power productivity
assets quality
labour competitiveness
stock holdings responsiveness

Our argument is that if this can be achieved in one small insignificant part of the business, how much
could be achieved by applying the same principles to the rest of the business?

The Improvement Process
Attainment  of  the  benefits  highlighted  in  the  previous  section  can  be  brought  about  by  the
implementation of this simple 5 step process which can be almost universally applied.

Step 1: Exposing the problem
It has long been said in problem solving, that in order to solve a problem one must first identify the
problem.   Exposing the problem is somewhat different.   All  too often the problem is  known,  but
remains hidden for a variety of reasons.  A problem may be viewed as an obstacle that prevents
people from achieving and, as with any obstacle; one can go over it, under it, round it or through it.
By far the simplest  course of action is to remove the obstacle completely so that people can be
allowed to achieve unhindered.  We see the manager©s role as removing obstacles.  If the manager
fails, the people tend to work around the problem and still achieve, perhaps not as effectively, but,
nevertheless, do achieve the task.  In this case, the problem is not the priority it would be, were it to
prevent the task being achieved at all and, therefore, remains hidden.

By exposing the problem, it is turned into the priority it deserves to be, in order to allow it to be given
the attention it deserves.  By allowing the problem to remain hidden the company is guilty of wasting
resources.  An example is the output of a machine where, due to some malfunction, 10% of all output
is  of  inferior  quality.   The  temptation  is  to  keep  running  the  machine  because,  despite  the
malfunctioning, the order can still  be achieved. In  this way, the problem remains hidden and the
machine never gets fixed.  An alternative is to stop the machine each time it produces a defective
part.   Once the machine is switched off, the order cannot be achieved so the problem has been
exposed and the machine is now a priority and gets fixed earlier.

Step 2: Fixing the non-conformance
If,  as in the above example, a percentage of total output has been identified as being of inferior
quality, steps should, at least, be taken to prevent it becoming mixed with good quality output until it
can be repaired or reworked in some way and, subsequently, released for sale.  In this way, fixing the
non-conformance is a temporary stop gap until moving onto the next step in the process.  Until the
root cause is found, the symptoms will continue to be managed and more resources will be wasted.

Step 3: Finding the root cause
A simple method of finding the root cause of a problem is to ask "Why?" five times.  In the event of a
machine breakdown, "Why?" is asked only once and the machine is up and running again as quickly
as possible.  In the example given below, when the machine stops, "Why?" is asked once, and when
it is discovered that the fuse has blown, the manager breathes a sigh of relief that it was nothing
more  serious,  has a  new fuse inserted  and runs  the  machine......until  it  stops  again.   If,  upon
discovering that the fuse had blown, "Why?" was asked for a second time, it would be discovered that
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the fuse had blown because the motor had overheated.  The fuse is, therefore, functioning correctly.
If  "Why?" was asked (for the third time, i.e. "Why is the motor overheating?"), the answer might be
that the bearings had seized.  

If  "Why?" is asked for the fourth time, it might be discovered that the bearings seized because they
were dry.  If "Why?" is then asked for the fifth time, the answer might be discovered that the oil-ducts
were blocked.  A solution can then be proposed to prevent the oil ducts becoming blocked.

OBSERVATION QUESTION

Machine stopped why? x 1
Fuse blown why? x 2
Motor overheated why? x 3
Bearings seized why? x 4
No lubrication why? x 5
Oil ducts blocked solution?

SOLUTION: Implement  a  planned preventative  maintenance programme  or cleaning  schedule  to
ensure that the oil ducts remain unblocked.

Step 4: Taking corrective action
By implementing the cleaning schedule to prevent the oil ducts from becoming blocked, the root
cause of the problem has been removed.  If  the oil ducts do not become blocked, the lubrication
reaches  the  bearings  which  no  longer  become  dry  and  seize,  therefore,  the  motor  no  longer
overheats, the fuse does not blow, and the machine continues to run. The root cause of the problem
has been discovered, a solution has been implemented and the problem has been eradicated.

Step 5: Evaluating and following-up
After a suitable period of time, it should be ascertained that the suggested solution was implemented
and that the implementation was successful in solving the problem.  If the solution worked - great, if it
did not, then another solution has to be developed.  In this example, the intervals between cleaning
have been set at one month.  If, during that time, there have been further recurrences of the machine
breaking down, the cleaning intervals may have to be adjusted to one week.  The effects of the
solution can be continually monitored until there is a level of confidence that the problem really has
been eradicated. Attention can then be turned to the next problem.

Quality tools
There are many other quality tools available to assist companies in their drive for perfection. Market
research can be used to identify opportunities for new or enhanced products to satisfy customers©
future needs.  QFD (Quality Function Deployment)  can be used to enable robust product design
which  ensures  that  the  product  meets  its  performance  criteria.  Taguchi  techniques are  powerful
experimental techniques to identify the critical process parameters that affect product characteristics.
These techniques can be used to allow the process to become reliable.  Statistical Process Control
(SPC) can then be used to maintain the process under control.  Quality Assurance functions can be
used  to  monitor  process  and  product  characteristics  to  ensure  conformance.   Customer  Care
programmes can be used to identify and monitor key service criteria.

The Philosophy
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The entire philosophy of quality management is based on continuous improvement.  The driving force
to achieve this is, action taken to prevent recurrence.  Consider a workplace with a number of quality
problems inherent in it.  Each one can be systematically addressed using the improvement process
outlined above.  It matters not how large or how small each quality problem is, but if it is successfully
eradicated, there is one less problem in existence. Therefore, the workplace has improved because
there are less quality problems arising, after action has been taken to prevent recurrence, than there
were before.  Therefore, the quality of output has improved because there are fewer opportunities for
failure.   Embodiment  of  the  philosophy in  the  working  practice  of  an  organisation  requires  the
organisation  to  systematically  eradicate  causes  of  failure  from  the  workplace,  gaining  an
improvement each time, and continuously upgrading its quality performance.

Essential ingredients
The essential ingredients for any performance improvement initiative to be successful are:

Internal ownership
Quality is not simply the domain of the Quality Assurance department, much less is it a responsibility
that can be delegated.  Quality is everybody©s responsibility throughout an entire organisation from
the very highest echelons to the most humble.  Everyone has a part to play in achieving excellence.

For this reason, ownership is essential.  Ownership of the problems, the solutions, the successes, the
failures, the ideas for improvement, the action, the implementation, the monitoring and measurement
should be held by the people in the functions, the departments, the sections or the teams carrying out
the task.  If the identification of the problems come from the real owners, the people performing the
task, the real owners are much more likely to suggest improvements.  If  their own suggestions can
bring  about solutions,  the  solutions are much more  likely  to be successfully  implemented by the
owners.  The  owners  will  strive  much  harder  to  make  their  solutions work  rather  than solutions
imposed by an external source.

Commitment from the top
The moment of truth!  Quality should be seen as a strategic issue and treated as such by senior
management.  If the senior managers of the business are not fully committed to the achievement of
the corporate policies, goals and objectives, the project is doomed to failure. The commitment from
the top must be there to sustain the momentum in the face of adverse conditions, other priorities and
the occasional crisis that might arise.  Commitment and belief take courage and single mindedness of
purpose to see the implementation through and to defend the difficulties of implementation against
the critics.  Managers cannot afford to pay lip service to quality.  Actions speak louder than words and
if the words of senior managers are not supported by appropriate action, they will fail to demonstrate
commitment.  If their actions belie their words, the workforce will see the transparencies immediately.
The process may well involve casualties.  Those managers who, for whatever reason cannot, or will
not, give their full commitment to the direction that the company has chosen to go in, should seriously
consider their  position and ask themselves why they remain.   Those that  do remain  without  the
necessary conviction should be replaced by others who can, who will, and who have a genuine desire
to, commit.

Driven from the bottom
The whole improvement process should be driven by the local experts, the employees within the
business who know the problems, and who can often provide the solutions to quality failures, as they
perform their day-to-day jobs.   We use an expression  in consultancy;  "With  every pair of  hands
employed we get a free brain -  use the brain!"  Involve the people, listen to their suggestions for
improvement,  act  on  them,  implement  them,  empower  the  employees  to  implement  their  own
improvements in performance.   Unleash the collective genius of  the workforce and harness their
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efforts  to drive the business onwards and upwards to greater  achievements.   You may even be
surprised at the results!

For question or comments relating to the article or Lean tools and techniques, please email authors. 

VIP is  an  operations  improvement  consulting  firm  specializing  in  the  delivery  of  value  through
implementation of  Lean Manufacturing  and Supply Chain Management tools and techniques in a
variety  of  industries  from  discrete  parts  to  continuous  flow,  from distribution  to  assembly,  from
aerospace  to  pharmaceuticals.  We  have  enjoyed  equal  success  deploying  these  tools  and
techniques in non-traditional settings like offices, regulated environments and retail settings. Visit our
website at www.vipgroup.us.

Ian  Nicholls is a Mana ging Director from Value Innovation Partners, Ltd (Europe) is a published
author  and  an  expert  in  Lean  Enterprise  and  Quality  systems  and  can  be  reached  at
inicholls@vipgroup.us.

Robert Burke is an Executive Director from Value Innovation Partners, Ltd is an expert in Lean
Enterprise and Supply Chain Management; APICS certified and can be reached at
rburke@vipgroup.us  .  

Patrick  Lucansky is  an  Executive  Director  from  Value  Innovation  Partners,  Ltd  is  a  Certified
Management Consultant through the IMC and can be reached at plucansky@vipgroup.us.
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