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Foreword

sixth edition of The Supplier Management Handbook. Why, you ask?
It's quite simple.

In past editions, we have focused on the busi ness service/manufacturing
base primarily within the United States. Our orientation was that of enhanc-
ing the quality support mechanisms that provided for improved products,
services, and customer satisfaction.

That has all changed. The American economy is now a global one. It
has become more and more focused on price due to overseas competition.
The hard question is, where does quality now fit in with al of this? It is
obvious that quality will have to adapt to these changes, and, more impor-
tantly, for the right reasons.

We, as quality professionals, can either evolve and continue to lead with
commitment or become a secondary participant, due to factors or forces
that will end up leading the global corporate community. We must be com-
mitted to leading such change. If we are going to lead, we must do this with
global thinking. We are no longer an island.

In the old days, the sales rep would argue features and benefits over
price. He got the sale this way. We may find ourselves discovering that we
will have to justify, more than ever, what it is that quality will deliver, both
today and in the future. The key is, like the old-time sales rep, the argument
can be made!

It is for this reason, and many others, that our membership is kept
informed of this ongoing evolution in quality. In reading our sixth edition
of the Supplier Management Handbook, you are participating in this ongo-
ing migration toward business excellence. As always, your feedback and
participation makes all of this possible. Together, we will make history for
the Customer—Supplier Division learning community.

Much success to al of you in your persona and business lives.

There has never been a more important time for you to refer to our

William (Bill) Mizak
Customer—Supplier Division Chairman

ix
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1
Why Procurement Quality?

James L. Bossert and Janet R. Raddatz

Summary
e The evolution of procurement quality
e The new role of procurement
» The basic requirements of a procurement system
» The consideration of primary business goals
» The development of a supplier strategy

» The benefits attained from a sound supplier system

across—food, appliances, automobiles, and software. No matter
where you turn, you see or hear about quality. In fact, we demand a
certain level of quality in everything that we buy. This is evident in the
increase of consumer complaint features in newspapers and on television.
What is meant by the word quality? The American Society for Quality
(ASQ) defines quality as “the totality of features and characteristics of a
product or service that bear on its ability to satisfy given needs”’*
The features and characteristics of any product are how we as con-
sumers evaluate how good that product or service is. For example, in a
restaurant, the amount we leave as atip is a direct reflection on the quality

Today the word quality appears on almost every product we come
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of the service that we have received. Satisfying given needs can include the
quantity, price, or purity of something. Quality is what we as consumers
have defined as our minimum acceptable standard. If, for example, thereis
aneed for achemical with a 99.9 percent purity level, but that level cannot
be obtained unless we pay an exorbitant amount, that need may have to be
redefined to a level that is more cost-effective. So, the need for good spec-
ificationsis established. These specifications will give the supplier the per-
formance features that the customer requires.
ASQ states that:

Specifications for the manufacture of a product or the delivery of a
service are a trandation of these features and characteristics into
manufacturing or performance terms. The features and characteris-
tics often are considered in relationship to the design and specifi-
cation of the product or service; to the conformance of the product
or service to specifications and to the compliance of the supplier of
the product or service to requirements.”

This approach serves as areminder of the distinction between the func-
tional and implemented aspects inherent in the design concept and specifi-
cations and in the conformance and compliance aspects of the product and
implementation process.

So, now our definition of quality has expanded beyond the traditional
designing and conformance aspects to the implementation and delivery of
the product. Where does the product fit? How do we perceive it? How can
we buy it? How do we know what we are buying?We need to answer these
guestions in the design reviews before manufacturing the product. Then and
only then should we have confidence in the components we are purchasing.

THE CHANGING/TRANSITIONAL ROLE
OF PURCHASING

Years ago, before the industrial revolution, products were made by skilled
craftspeople. Only the highest quality was made and sold to those who
could afford those products. The feedback to manufacturers was immediate
because they could seeif the quality was unacceptable by the expression on
the consumers faces. Only when Eli Whitney developed the concept of
interchangeability of parts did the need for procurement quality begin.

As the complexity of products has increased, so has the need for qual-
ity. With this, purchasing agents have assumed the added responsibility of
quality assurance. Traditionally, the role of the purchasing agent has been
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one of getting the product at the lowest cost. Potential suppliers were eval-
uated in terms of their ability to provide the following:

1. Thedesired quality defined as the suitability of product or service
for use as intended

2. The total number of products required, including the schedule by
which the product or serviceis required

3. Tangible and intangible services that are benefits over and above
quality and price

4. Price, which is a measure of value

Purchasing agents also took into account additional factors that supple-
mented these four requirements. These included such things as geographic
location, labor relations, the supplier’sinternal facilities, the supplier'sreserve
or backup facilities, capability of the supplier’s management services, sup-
plier's service capability, and supplier’s financia status.

After this information was compiled, the purchasing manager might
draw together a team to conduct plant visits for the prospective suppliers.
Thiswould be done only after the number of suppliers had been reduced to
amanageable number. This on-site visitation might be used to appraise fac-
tors such as production control, cost control, morale, and the quality of the
materials management activities.

Purchasing agents also might be asked to evaluate or rate suppliers.
Supplier rating can take many forms, some simple and some complex. In
Chapter 7, supplier rating will be examined more closely.

When analyzing supplier performance, a purchasing agent evaluates
how a supplier measures up to a defined set of performance standards that
the purchasing agent applies to all suppliers. This enables a differentiation
between good and margina suppliers. A good system has guidelines that
provide assistance in scoring al areas of resource selection. Any past expe-
rience with a supplier's quality and delivery performance is important
becauseit is quantifiable data. Any past experience with technical, financial,
and manageria services also can help in making an assessment. Price is not
considered at this time. In fact, any quoted prices must be referred back to
quality and delivery performance to have any validity. We need to know
what to expect to determine the total cost of a purchased product accurately.

Performance standards reflect the cost that purchasing agents must
incur in the satisfying of user requirements. For example, suppliers may be
rated on quality in terms of three categories: cost of defect prevention,
defect detection, and defect prevention. The sum of these costs for each
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supplier can then be expressed as a percent of the total value of materials
purchased from that supplier.

Delivery performance may be expressed in terms of acquisition and
availability costs. These costs may represent follow-up time, expediting
time, telephone expenses, field surveillance costs, and premium transporta-
tion costs, in addition to manufacturing losses due to late deliveries.

Traditionally, this kind of information is then put into each supplier’s
overal rating. This composite score is made available to al purchasing
agents in the organization. The rating can increase or decrease the amount
of business a supplier receives, so the evaluation must be done carefully.
The purchasing agent has fulfilled this traditional role. The times, however,
are changing and now there is more emphasis on quality. The amount of
technical knowledge needed to assess the adequacy of each manufacturing
operation has caused a move toward the team approach for supplier rating.
Thiswill be discussed further in Chapter 7.

What is procurement quality? There has been a brief discussion of
the traditional role of procurement and the changes occurring in this area.
I's procurement quality a measure of how well the procurement organiza-
tion performs? Is it a measure of the quality of the products purchased?
The true answer lies somewhere between the two extremes.

There is a need to purchase high-quality materials, but there also is a
need for a high-quality organization to purchase the products. Procurement
quality includes any and all aspects that deal with the purchasing of prod-
ucts. It sounds simple, but it really is a complex definition.

The definition assumes that there are well-defined specifications for
the design and manufacture of the product being purchased. This implies
that we have defined what conformance means in the product, that the mea-
surement requirements are identified, that the reliability and maintainabil-
ity of the product have been determined, that the delivery and packaging
requirements are met, and that liability and environmental concerns are
addressed. The communication that takes place among purchasing agentsis
critical in maintaining a favorable outcome.

There are a series of required steps to ensure good communication.

1. Learn as much as you can about sources.
2. Use site inspections.

3. Develop a process that ensures an objective supplier
evaluation system.

4. Make the selection based on all the factors—not just cost.
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Frst, purchasing agents need to develop good sources of information.
There are many ways to obtain information: purchase directories in maga-
zines, industrial journals, catalogs, books, advertisements, handbooks, and
bibliographies. These show the purchasing agent what is out there and what
suppliers are trying to sell. Another way is to interview sales personnel.
Sales personnel can tell you what the competition is doing and can supply
leads to other potential suppliers. Some sales personnel may have examples
of comparative studies that have been conducted by their company or other
independent concerns.

It alsoistimeto look at establishing productive relationships with sup-
pliers. Through site visits and design reviews, the purchasing agent can
obtain information on the acceptability and capability of potential suppli-
ers. Asthe process progresses, the purchasing agent will be able to develop
arelationship with the supplier in which both the customer and the supplier
work together to solve problems.

Second, site inspections allow the purchasing agent to determine the
capability of the supplier to provide the material and to convey the seri-
ousness of the potential of doing business with the supplier. The site visit
also serves as a means to impress on the supplier that the customer expects
the supplier to provide exactly what the customer wants.

Third, the purchasing agent needs to evaluate the supplier in an objec-
tive manner. The intent of any evaluation system is to examine all suppli-
ers according to criteria important to the customers. The purchasing agent
will then take the top three or four suppliers to evaluate more closely. This
isintended to determine the strengths and weaknesses of each candidate. It
allows the purchasing agent and the customer to decide which supplier
shows the most promise for providing the required product.

The fourth step is the selection of the best candidate to provide the
product. Thisinvolves more than determining the lowest bidder. All theinfor-
meation collected must be reexamined. All references must be contacted
to obtain other viewpoints: technical competence, delivery performance,
goodwill practices, statistical process control implementation, laboratory/
measurement capabilities, financial outlook, service availability, and capac-
ity. The intent isto obtain a supplier that will provide the specified quality,
at the prescribed time, at areasonable price. The supplier will provide good
service when changes are necessary, take theinitiative for technical innova-
tions, provide advance notice for process changes, and work for the mutual
customer—supplier benefit.

Thisisalot of work for the purchasing agent to do alone. The purchas-
ing agent’s new role is to be a facilitator who obtains the necessary experts
to help evaluate and decide as a group which supplier has the best potential.
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There are a number of combinations of people that can comprise this team.
It can include people from the devel opment community who have devel oped
product from an ideg; it can include people from the manufacturing area
who have to use the product as it comes in the door; it can include people
from laboratories who have developed testing methods and need to deter-
mine the capability of the supplier; and it can include a person from the qual-
ity profession to evaluate the level of process control in a supplier.

This team is pulled together when the product is ready to go from the
design phase to manufacturing. In the initial meeting, the team will cover
what the product is, itsintended use, and the time frame within which they
have to work. At subsequent meetings, the team can examine the prelimi-
nary list of potential suppliersand theinitial quantities needed for scale-up.

After the evaluations have been made and the supplier is selected, the
team must document the reason for the selection in areport kept on file for
future reference. This team will continue to meet for up to one year to
review the supplier’s performance. If any problems arise, it is up to the team
to work with and assist the supplier in providing the product. At the end of
the year, the team will either disband or continue to audit the supplier semi-
annually. Copies of any reports written at this time should be given to the
supplier to keep the supplier informed. Where possible, the supplier should
participate in these meetings either through conference calls or by visits to
the user.

Use of the team format is encouraged due to the success that has been
attained by companies that have tried it. A team can be as small as two
people, so any size company should consider this format. There are cir-
cumstances where a company does not deal directly with a manufacturer,
but with a distributor. This issue requires a slightly different supplier man-
agement approach.

What Is a Distributor?

A distributor is a nonmanufacturing source of product. In some industries,
distributors are called brokers. Generally, the distributor does not change the
product itself. The distributor may change the packaging to meet the cus-
tomer’s needs, but only in rare cases does the product change. The chemical
industry is one example where some distributors may mix chemicals together
to form anew product. Basically, the three types of distributors are:

1. A surrogate sales force for a manufacturer
2. A repackager

3. A surrogate sales force and a manufacturer/distributor
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A surrogate sales force for the manufacturer serves as the marketing
function for the manufacturer. It takes a product from the manufacturer as
is. The manufacturer has the responsibility for product quality because the
user receives the package in the original condition from the manufacturer.
When necessary, the distributor istrained by the manufacturer in the proper
handling and storage needed to maintain the quality of the product while it
isin the distributor’s possession.

The repackager and surrogate sales force receive the product in large
quantities and repackage the product to sell in the customer’s desired quanti-
ties. Here the distributor and manufacturer work together to ensure that noth-
ing compromises product quality in the repackaging phase. The manufacturer/
distributor performs a function similar to that of the repackager, however,
the manufacturer/distributor also produces a new product by the addition
of other ingredients.

Supplier programs with a distributor tend to be more difficult to set up
because the distributor has no control of the manufacturing process. The
most common way to set up asupplier program isto have distributors work
only with certified manufacturers for the products they handle. This can be
accomplished in the following two ways:

1. Distributors can get their manufacturers together and work with
users to certify the manufacturers.

2. Users can recommend suppliers that already have been certified
so distributors can establish contracts with those manufacturers.

A distributor supplier program has five basic components:
. A manufacturer audit system

. A shipping/packaging control system

1
2
3. A storage control system
4. A specification program
5

. A quality information system

The manufacturer audit system is a systematic way of assessing the
quality program at the manufacturer. The purpose of thisisto evaluate, doc-
ument, and ensure that the product produced is of the quality level the cus-
tomer desires. The shipping/packaging control system isaway of ensuring
traceability and lot integrity from various suppliers and that quality is not
compromised in the repackaging operation. Storage control ensuresthat the
product maintains the quality while in the distributor’s possession. The
specification program is the maintenance of up-to-date specifications for



8 Chapter One

al the distributor’s customers and, when necessary, documentation of
who at the manufacturer’s facility has a copy of the specification. The
quality information system maintains information from the supplier on
the user’s most requested quality characteristics. This would be sent with
every shipment containing that lot/batch of materials.

In addition, distributors may be evaluated on the technical support and
service they provide. There are times when distributors will be contacted
about quality problems that occur in the products they supplied. The tech-
nical expertise that distributors possess or have access to can be critical in
the resolution of the problem. The level of satisfaction with a distributor is
directly related to the quality of the response and the time taken to respond.

Strategic Considerations

When trying to decide how to work with suppliers, it is imperative that
company directions and goals be taken into account. The bottom line is
simple—the main goal of any business is to make money. The way to get
there can take many forms. The best way for long-term stability and prof-
itability isto produce the highest quality product at the lowest possible cost.
The procurement organization is given the task of developing a supplier
base that allows this to happen.

There is a trend in many companies to strive for what is known as
world-class quality. World-class quality is defined as the ability to buy and
sell products of such conformity to specification as to enable both the sup-
plier and the customer to compete successfully with the quality of anyone
in the world marketing a similar product or service.

Thefirst step in thisjourney isthe recognition that you are a supplier to
your customer. What are the things that you must do to meet your customer’s
needs? |s your management committed? Do you perform the necessary steps
to produce the highest quality product at the lowest possible cost? If some-
one was considering you, how would you measure up as a supplier? Would
someone want to do business with you, or would they look el sewhere?

Supplier Strategy

Strategy means many things to different people. In its simplest form, it isa
way of maximizing the actions you have control over and minimizing those
you do not. This means that for any business, there has to be a set of guide-
linesthat dictates where we want to be at agiven point and that thisis clearly
understood by everyone. For example, if it is stated that the business wants
the highest quality available, then there must be a definition of highest qual-
ity. It could mean that certain physical characteristics are met consistently; it
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could mean that the product is recognized by others as being the best in the
field; it could mean that the product provides an increase in the market share.

There is another aspect to thisthat directly impacts the business. If the
supplier consistently provides the highest quality, there will be gainsin pro-
ductivity of the manufacturing operation resulting in reduced internal costs.
The business can control the quality of the product entering the plant. The
business can influence the communication between it and the supplier, so
that mutually beneficial policies provide incentive to the supplier to provide
the highest quality. Thisisthe foundation for the development of a supplier
partnership strategy.

Today there is an increased need to develop a consistent supplier strat-
egy. With the increased sophistication in technology, there are many small
shops that provide highly specialized services/products that can answer a
specific need in the marketplace. These shops can be considered the new
guilds. These are the craftspeople of today who provide a high-quality prod-
uct for a select customer. They work hard to maintain their status of being
on the cutting edge of their technology.

Many companies are studying ways to shorten the devel opment cycleto
introduce new products to the marketplace sooner. One way to achieve this
isto bring in the critical suppliers during the development process and enlist
their assistance. A critical supplier is one whose product is necessary for the
production of a new product. Many times suppliers are aware of new tech-
nologiesintheir field. They also are aware of the capabilities and limitations
of the current products they provide. Asthey learn what the expectations are
for the product they are providing, they can recommend changes in the
product that will enhance its performance. For example, a certain plastic
part was to go into a copier. The supplier was brought in and found that the
part was to be located near a heating element that could cause the plastic part
to warp over time. The supplier recommended a different composition of
resins with a higher heat resistance. This resulted in an improved product
and a significant savings in potential redesign and service costs.

Many businesses are examining ways to reduce inventories. Tradition-
ally, inventories have been maintained to provide against unforeseen inci-
dents. This gave the customer a constant supply source. A supplier program
can reduce the risk involved because there is routine communication between
the supplier and the customer. Some of the communications can include
revised forecasts covering long- and short-term needs and updates on the pre-
sent performance of the supplier. Thisallowsthe supplier to provide the prod-
uct on ajust-in-time (JT) basisif that is how the business is operating.

When suppliers know what is expected of them and how they are eval-
uated, they can focus on reductions of variation and costs. The cost reduc-
tions resulting from the variation reduction will enable suppliers to enter
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into longer-term contracts without threatening their goal of making money
for their company. At the same time, suppliers are assured of alonger-term
partnership with the customer, a benefit to both parties. Many companies
have reduced costs through the implementation of statistical process control
(SPC) techniques. These techniques are simple to use and place the respon-
sibility for quality on the worker. The purpose of SPC is to prevent poor
quality from occurring by controlling the process. This is different from
the traditional concepts of inspection and sorting to maintain the desired
quality level.

The implementation of SPC is an evolutionary process. The supplier
and the customer must establish a time line to measure the progress of the
SPC implementation. This allows both the supplier and the customer to be
fully aware of each organization’s expectations. It also gives the customer
an opportunity to assist the supplier with resources to accomplish the
agreed-upon goals. As the supplier attains SPC on the processes, the cus-
tomer initially can reduce any incoming inspection with the intent of elim-
inating all inspection when the supplier achieves statistical control.

There are various strategies that have been used by businesses. The
most common is that of giving the supplier increased responsibility in terms
of product. The strategy here is that the supplier is certified, which means
that no incoming inspection is performed on a product or grouping of prod-
ucts. The certified supplier may be entitled to avariety of benefits: increased
opportunities for new business, long-term contracts for products, cost rebates
for consistently meeting requirements, and so forth. There also are some
risks involved: the supplier commits to an SPC program as a way to keep
costs down, the price is fixed for the duration of the contract, and the raw
materials may be required to be purchased from another certified supplier.
These things must be considered because in many cases the supplier will
be held accountable for any loss incurred through the shipment of out-of-
spec products.

Another strategy is where the supplier is made part of the design team
developing new products. Here the supplier is expected to lend expertise to
a new design. It is a mutual commitment because both the customer and
supplier will benefit from the results. The customer gets the latest technol-
ogy in the supplier’s specialized area, and the supplier gets an opportunity
to increase business and improve relations with the customer. Here the sup-
plier is expected to participate in design reviews, specification development,
prototype products, measurement assurance, and life testing. The supplier is
given unique opportunities to have some control over new products.

Another strategy is the practice of improved forecasts for products.
This means that the supplier receives updates of the production schedule.
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Thus, the supplier is continually updated on both the short- and long-term
schedules. This enables the supplier to adjust the schedule and maintain as
little inventory as possible. With the advent of computerized telecommuni-
cations, this is becoming a preferred way of doing business.

The most popular strategy today isto work only with supplierswho are
registered to aparticular quality system, such as1SO 9000. Thelogic isthat
the supplier is working within an accepted system and has the potential for
improvement. Utilizing a system demonstrates that the supplier has the
management support that will enhance the partnership process.

The various strategies discussed here work well with al types of sup-
pliers: those who manufacture a product, those who supply such common
items as desks and office supplies, and distributors. The strategies have been
developed with the manufactured product suppliersin mind, but with alittle
modification, the others can be brought under the supplier program umbrella

The Psychology of Supplier Relationships

When dealing with suppliers, the most important question people must ask
is, “What would | be doing if | was in the supplier’s place?’ This type of
thinking will assist the procurement team members in conducting them-
selves in a manner beneficia to both companies’ interests.

This has not always been the case. Traditionally, the customer/supplier
relationship has not been one of consideration, but of dictation. The cus-
tomer dictated to the supplier exactly what the customer wanted. No devia-
tions were accepted. If the supplier did not want to do business, there were
plenty of other suppliers who were interested. Consequently, supplier rela
tionships were one-sided. The suppliers aso quickly learned how to get
deviations from the specifications. The simplest way was to announce aprice
increase shortly after obtaining the contract. The customer would call to tell
the supplier that the price increase was out of the question. Then, the sup-
plier would tell the customer that the order could not be met. The customer
would inquire why and the supplier would tell the customer that under the
current specification, a certain dimension could not be met consistently. To
ensure that the specification could be met, a price increase was necessary.
Then, the customer would ask the question that the supplier had been wait-
ing for, “What if we could get you a deviation from the specification?’

Thisis exactly what the supplier wanted. The supplier knew from the
beginning that the specification was unrealistic. The supplier also knew that
if adeviation or change in the specification had been requested at the begin-
ning, the supplier would have been eliminated from getting the contract. So,
the supplier waited until the contract was obtained before making a move.
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Thetraditional relationshipswere based on acarefully executed program
of moves similar to a chess game. Neither side was willing to be completely
open. The difficult dimension was recognized by the supplier (the expert in
the field), but the customer’s company recognized no experts other than its
own. If the design engineer put the dimension on the specification, it was
considered correct. Supplier expertise was viewed as inferior when it may
have been just the opposite. The supplier understood that the best way to
get the change made was to speak in terms that the customer would under-
stand: dollars. If the customer accepted the price change, the supplier had
enough money to either improve the process or to hire more inspectors. In
either case, the supplier won.

On the other hand, the customer had a problem. A specification devia-
tion or change was necessary if the parts were to be delivered on time. If the
change or deviation were not possible, then the customer’s company would
pay more for the product than was originally contracted. Either way, the
customer looks bad, as if enough research was not done during the supplier
search. The idea that the design was wrong never occurred to anyone.

So, hereisthe classic situation of mistrust on both parties’ accounts. It
resultsin increased product costs, high waste, and, in some cases, field fail-
ures. The customer’s company lost its reputation for providing high-quality
product that took years to reestablish, because the customer’s company did
not acknowledge that there were any experts except its own.

Today’s competition has forced this situation to change. As major com-
panies shrink both their employees and their supplier bases, the concept of
partnerships has grown. A partnership grows with time. The development
can be compared to an interpersonal relationship resulting in marriage.

When first meeting with a potential supplier, it islike going on a blind
date. Both partiestry to put their best foot forward. As the selection process
ends (if all goeswell), the supplier is given theinitial contract. This begins
the dating phase. If all continues to go well, more contracts are awarded.
This evolves into the going steady phase. Both parties are now making a
l[imited commitment to determine if the initial impressions are true. This
can lead to the engagement phase where longer-term contracts are consid-
ered and awarded based on performance. Marriage occurs with the long-
term contract and a request to the supplier for assistance in new product
development. All new product development is confidential and both parties
agree not to divulge any information to their companies. The honeymoon
phase occurs when everything is rosy between the customer and the supplier.
This can last along time (up to one year) or be very brief (one week). Once
the honeymoon is over, the true partnership begins. Thisis when both par-
ties work toward mutual benefits.
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When a problem occurs, both parties work together to solve it. This
may mean traveling to each facility to discover possible solutions. It may
mean aredesign of the part/process to correct some unanticipated defect or
a mutually agreed-upon absorbance of costs to alleviate short-term set-
backs. Whatever the problemis, it is worked on and solved together. There
is no assigning of blame.

The key elements of a partnership can be summarized in an informal
code of ethics. This code was originally developed by the ASQC Vendor—
Vendee Technical Committee. The motivation behind it was the understand-
ing that both the customer and supplier have an interest in obtaining the same
objectives. The 12 elements of the code follow:

1. Personal behavior. All dealings between both quality control/quality
assurance functions should be conducted in a manner to credit the compa-
nies and the individuals involved. In contacts between the quality functions
of both the customer and supplier, it is necessary to avoid compromising
relationships.

2. Objectivity. Both the customer and the supplier should address the
fulfillment of all contractual requirements and objectives. The legal aspects
of a contract cannot be ignored, but there also is a moral obligation to
achieve a satisfactory end product. It isto the mutual advantage of both par-
ties that the objective attained is accompanied by a fair and equitable cost
distribution. In this case, the customer and the supplier need to focus on
what is required by each to achieve the desired outcome. If the customer is
requesting some requirements that incur additional expense, that customer
should expect to pick up part of those expenses.

3. Product definition. The customer should furnish acomplete descrip-
tion in writing of the quality characteristics for the procured item, including
minimum workmanship standards. The customer’s quality organization is
morally obligated to ensure that all requirements are clear, complete, noncon-
flicting, and correct. Assistance in the interpretation of requirements should
be readily available to the supplier. Simply stated, all specifications should be
understood by everyone, and any additional information to help clarify the
specifications should be freely given.

4. Mutual understanding. Direct communications between quality
functions should be implemented at the initiation of all contracts and con-
tinue through the life of the contract. Direct communication ensures pro-
fessional maintenance of the mutual obligation by the respective quality
managements. To allow quality functions to be handled through others by
default will result in product quality degradation and aloss of reputation for
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the profession. Allow the quality people to talk to quality people. Let the
operators talk to operators. Keep the communications as direct as possible;
avoid all intermediaries.

5. Quality evaluation. It is the customer’s responsibility to appraise the
supplier’s quality performancefairly and it isthe supplier’sright to be aware
of this appraisal. The supplier has the benefit of knowing what their com-
parative quality position iswith the customer, because thisfactor predictsthe
supplier’s future. Common benefits are derived by working together. It is
important to commend a supplier when consistent, satisfactory performance
is achieved. Evaluate the supplier with a consistent rating system. Let the
supplier know the rating. Discuss possible areas of improvement and, where
applicable, ways to achieve improvements.

6. Product quality. Suppliers should honestly and fairly inform cus-
tomers of the quality status of delivered items. Delivery implies that contrac-
tua objectives have been met. Certifications that fail to indicate deviations
or commissions are misleading and demonstrate poor practice or lack of
good faith. Unintentional discrepancies that could jeopardize a customer’s
program should be clearly communicated to responsible individuals to
ensure maintenance of the supplier’s quality and ethical reputation. When
there is a problem with a shipment, notify the customer. Data should be sent
with every shipment if that is part of the contract. If a deviation has been
granted, it should be noted on the data sheet.

7. Corrective action. Corrective action should be actively pursued and
implemented by both customer and supplier. The acceptance of this respon-
sibility by both demonstrates good faith in the contractual relationship as
well as quality discipline and technical competence. Working together to
solve problems when they occur saves time and money. It aso fosters the
partnership between the two companies.

8. Technical aid. Technical support should be provided by the cus-
tomer when requested by the supplier. Care must be exercised because
such efforts may confuse the question of responsibility. Technical support
activities must be conducted with mutual respect for the competence of
both the supplier and the customer in their respective specialties. When
there is a request for technical support, the customer’s two options are to
provide someone from their company or to recommend an independent
source. This does not mean that the customer assumes responsibility for the
product that the supplier provides. It simply means that the customer iswill-
ing to help the supplier on a specific problem.
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9. Integrity. Facilities and services should be used by the visiting party
only to the degree of the contractual obligation or as volunteered by the
supplier or customer. Inspection, laboratory facilities, and equipment must
be provided to the extent specified in the contract. The supplier must per-
mit the customer access to the facilities where the customer can perform
source inspection and/or other associated functionsinvolved with the assur-
ance of contractual obligations. The supplier should normally permit the
customer to observe inspections or tests and to review the resultant data.
The visitor must not accept gifts, entertainment, or other preferred treat-
ment of any nature, thus eliminating any unethical behavior by which the
level of quality may be compromised. Do not do anything that could embar-
rass you or your company.

10. Rewards. Supplier quality management should encourage its pur-
chasing agent to use only qualified suppliers. Quality management should
compile and maintain a current list of qualified suppliers based on per-
formance. The use of the most qualified suppliers from a quality control
viewpoint should be considered when selecting suppliers, rewarding those
suppliers that consistently produce conforming products. Establish a list
and use it when selecting suppliers.

11. Proprietary information. Both parties should refrain from divulging
proprietary information obtained in confidence. Divulging privileged infor-
meation violates ethical and moral standards and is not in the best interest of
either party. Betraying atrust is destructive to business relationships.

12. Safeguard reputation. Both parties should avoid making false,
unsupported, or misleading statements. Integrity and professionalism are
paramount in every business relationship. There must be an open, honest
relationship established if a partnership is to grow and develop. Anything
less than that works against everything you are trying to accomplish.

ENDNOTES

1. ASQC Statistics Division, Glossary and Tables for Statistical Quality
Control, 3rd ed. (Milwaukee: American Society for Quality Control, 1994): 4.
2. lbid., 5.
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How Do You Appear
to Your Suppliers?

Michad Zimmer

Summary:
» The history of customer/supplier relationships
* Why the paradigm shift?

» The future of customer/supplier relationships

throughout the entire supply chain. Start by asking yourself a couple of

guestions. Do you know how your suppliers view you as a customer?
Do you care how your suppliers view you as a customer? Do your suppli-
ers view you with respect? Most importantly, does your suppliers’ view of
you . . . affect your bottom line?

Historically, customers and suppliers have been kept at arm’s length
from each other. There has been a philosophy that promulgated relation-
ships of distrust, combativeness, and uncooperation. There has been a gen-
era attitude that the buyer had the money control of the situation and
suppliers needed your business more than you needed their product or ser-
vice. This philosophy has seen a paradigm shift, in part due to the advent
of high technology.

Technology has played a major role in the evolution of all aspects of
the business world, and the business of procurement was not left behind.

I n this chapter we will look at the importance of building relationships

17
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High technology has created a smaller, quicker, and more efficient environ-
ment for us to operate in. As the world of procurement evolves into its
future state, we see a philosophical shift in attitude from “whao’sin control”
to one of cooperation, teamwork, and effective communication. Before we
explore the relevance of how suppliers view your organization, we need to
lay some groundwork about the evolution of the procurement process and
its environment in the past, the present, and the proposed future state.

The procurement environment of the recent past was one where the
customer and the supplier viewed each other as the opposition. Supply
chains based their strategies on the amount of knowledge they had about
the other participants’ strengths and weaknesses, on the psychology of their
customer/supplier relationship, and their ability to leverage their positionin
the negotiation process. The environment was such that amajor part of the
salesperson’s job was to develop relationships that would allow them to
assess the customer’s strengths and weaknesses. The buyer and technical
representatives from the purchasing company were asked questions that
would provide them information about the supplier’s current position in the
market. While the supplier is trying to find out who the competition is, how
badly the company needs the product, if there is a make or buy option, and
any other information it could use to leverage its position during negotia-
tions, the buyer is trying to determine if the supplier has excess capacity,
how financially stable it is, and any other information that it could use to
leverage the purchase. By collecting this type of data, the buyer and the
seller would be able to leverage their positions at the bargaining table. Many
variations of these sales strategies have evolved. Some of the more suc-
cessful negotiators have invested time analyzing the competition to deter-
mine what trends could affect the market during the contract period.

The salesperson was also burdened with the responsibility of learning
about the psychology of the buying organization. Being familiar with the
personalities involved in the procurement process allowed the supplier to
leverage its bargaining position. On the other side of the table sat the buy-
ing organization attempting to acquire information it could also use to
leverage the sale. While the buyer would always keep a few cards up a
deeve and play them only as needed, the supplier gave bits of information
or negotiated terms and conditions as necessary. During negotiations, they
played little games with each other. The missing man strategy was a tech-
nigue where you'd to come to the negotiation table without the decision
maker. Companies employed this tactic because it allowed them to buy
time and test the waters without making a commitment. Both parties were
assertive and made it known that if they did not like the deal, they would
be willing to walk away from it. During the negotiation, it was not uncom-
mon for someone to drop atidbit of information about the other party in a
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psychological attempt to move into a position of power. The psychology
used during the procurement process of the past, by design, created an
atmosphere of mistrust.

It was also believed that the knowledge you were able to accumulate
about the other party could be used to strengthen your bargaining position.
By knowing the market’s condition and your customer(s)/supplier(s) con-
dition, you could direct the results of the sale. Both parties attempted to
know more about each other than they knew themselves. It seemed to make
sense that if you knew more about the other party than they knew about
themselves, you could control the negotiation process. This strategy resulted
in a very competitive environment where you took as much as possible
from the other party while giving up as little as possible. Typically, this
resulted in the company that did the best job of data collecting and lever-
aging walking away from the table feeling as if it had just won awar. I'm
sure many of you remember these strategies and can relate to the stress and
wasted resources employed in an attempt to gain a competitive edge and save
anickel.

Many of the drivers of old are changing as the current procurement
process evolves. The environment is being forced to adapt to the fact that
information is readily available, customers and suppliers are asking each
other for higher levels of service and quality, and that the total cost of doing
businessis being analyzed. Smart businesses are making decisions based on
the results of these analyses. In order to achieve the synergies and savings
identified during the analysis, changes in current process or the product are
often required. In order to achieve these benefits, customers and suppliers
are finding it necessary to work together.

We then entered into a transition phase where it was in vogue for com-
panies to say they were partnering and/or aligning with the supply chain
members. In fact, we were more often than not creating relationships that
just disguised the same old processes. The buyer and supplier would shake
hands, have a celebration, and proclaim they had entered into a strategic
alliance. After looking at the dynamics of the relationship, it was found that
more often than not, very little had changed. The buyer and seller still
looked for ways to control the process. The seller looked for indirect meth-
ods of increasing margin and the buyer tried to lower unit cost. Both tried
to control the procurement process and leverage the negotiations. While
this process was far from perfect, it was the start of a transition period.
There was an effort to begin cooperative teamwork and some information
was how being communicated. The relationships were still very guarded,
but there was an increased level of communication that had been absent in
the past. While many companies were talking about creating evergreen pur-
chase orders and opening communications in an effort to reduce waste and
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increase value, few did. There was always a reason why they weren't quite
ready to make this commitment. The fact was, no one was sure if this new
philosophy would offer any real added value or how it would impact the
current supply base. We developed a “don’'t put all your eggs into one
basket” philosophy, and a shift from this strategy was against our better
judgment and a move outside of our comfort zone. After all, suppliers had
proven time and time again that they could not be trusted to handle the vol-
ume of product at the required level of service. Buyers were still of the
mind-set that a lack of planning on their part justified an emergency on
the supplier’s part.

During this period, a seed had been planted and the procurement
process was about to go through a paradigm shift. Technology was making
theworld asmaller place and communications were evolving at arate never
dreamed possible. The technology explosion was affecting business and the
procurement process was not going to be left behind. As younger execu-
tiveswho had not yet created comfort zones entered into management posi-
tions, the evolution catapulted forward. Procedures and processes that were
once considered sacred cows were now being questioned. People and pro-
cesses were being evaluated in a new light and performance requirements
were redefined for achieving results. Advancements in technology enabled
businesses to measure process improvements and their results easier, quicker,
and more accurately than ever before. These young aspiring executives
spent a significant amount of time doing analysis and creating models to
justify these changes. Very often these models involved the customer and
supplier working together to achieve the desired results. During this phase
of the customer/supplier lifecycle there were enough members of the old
guard in position to slow the evolution down, but they were unable to stop
the ball from rolling.

Improvements in the current business model were driven by a number
of different external pressures. During the 1990s, the business model shifted
to one of shareholder value. Shareholder value was another driver that
would affect the customer/supplier relationship. Corporations were rightsiz-
ing, downsizing, reengineering, or reorganizing in an effort to add share-
holder value. Out of necessity, the young executives' strategies were finding
a higher level of acceptance from management. In an effort to continue to
provide the level of service customers were demanding, management was
slowly become more amenabl e to philosophical changes. Purchasing depart-
ments were targets for rightsizing programs since they provided a support
function instead of generating revenue. This phenomenon created a need for
purchasing managers to justify their existence and to show added value to
the corporation. Procurement departments had beaten up suppliersto apoint
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where there wasn’'t much left to negotiate. Suppliers were operating on min-
imum margins and looking for ways to make themselves stronger. Very often
this was achieved through implementing cost-cutting measures like sales
force reductions, redesigning products, and lowering levels of quality. Those
young managers mentioned earlier were now in a position to implement
some of the strategies they had been developing in the back rooms of the
corporate office building. Procurement departments were operating on a
shoestring budget, suppliers were looking for ways to cut cost, and both
parties had to add value to the procurement process. A new philosophical
approach to the procurement process was about to take place. There was no
more value to be achieved by cutting capital when, in fact, many organiza-
tions had reached the point of diminishing returns. They found themselves
at a point of adding cost instead of value due to the inefficiencies that had
been created in the past. In many industries, customers and suppliers are
now turning to each other in an effort to create value for their corporations.

The current procurement model has evolved into one where customers
and suppliers are actually working together in teams to achieve synergies,
reduce costs, and create value. While the road we traveled to get where we
are today was one of many turns, hills, and valleys, it allowed us to go
places we would never have considered going in the past. Teams are born
each day where customers and suppliers are actually working together to
redesign product and rewrite specifications so the cost can be reduced.
Many businesses are actually employing early customer involvement in the
design phase of new product development and working with the supplier in
an effort to reduce product cost. As mentioned earlier, technology has
played a significant role in this evolution. Customers and suppliers work
together by utilizing tools such as computer-aided design and computer-
aided manufacturing. These types of processes have been significant
driversin supply chain cost reduction. Technology has aso created signif-
icant advancements in communications. Tools such as Internet meetings
and videoconferencing have alowed supply chain decisions to be made
quicker and without anyone spending money on traveling. Time is money,
and the fact that customers and suppliers have been able to incorporate
these advancements into the business process indicates there has been a
paradigm shift. While the incorporation of these practices into the business
model has created significant savings, they are capital intensive to set up.
In order for some of the new dynamic technology changes to be imple-
mented, there needs to be a significant commitment by all parties in the
supply chain. Long-term contracts, open communications, and honesty are
critical for organizations to achieve the synergies required today. Many
companies are creating true partnerships and alliances in which they work
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together in order to bring value to the shareholders in the form of savings
and cost reductions.

The future state of procurement will involve strategic sourcing.
Strategic sourcing is a process for reducing the total cost of purchased
materials, goods, and services, while maintaining and/or improving levels
of operating efficiency, quality, technical innovation, customer service, and
system safety. To achieve thislevel of commitment, organizationswill truly
need to work together. The future state of procurement will be marked by
cooperation, teamwork, and an environment of continuous process improve-
ment. The evolution of the customer/supplier relationship has been rather
dramatic over the last 30 or 40 years. We have seen the introduction and
death of many different strategies to bring value to the supply chain. While
many companies are currently struggling with this evolution, many more
will continue to struggle with the change well into the future. In order to be
successful, we will need to embrace a supply chain strategy that truly
allows everyone to work together to achieve the goals offered through
strategic sourcing. If we embrace a strategy that allows everyone to share
in and benefit from efficiencies and improvements, we develop a supply
chain that becomes stronger and successful.

Now that we've been able to ook at the past, the present, and the pro-
posed future states of the procurement process, we can ask ourselves, how
do we appear to our suppliers? Does the way suppliers perceive us make a
difference to our bottom line? In order to answer these questions, we need
to quickly look back at the evolution of the procurement process and sup-
ply chain relationships.

In the past, when the supply chain relationship was one of keeping each
other at arm’s length, we did not really care what our suppliers thought.
The mentality was one of keeping the pipeline of suppliers full and of con-
tinuity of material supply. When we talked about continuity of supply, we
really meant we wanted a number of suppliers available because we could
not trust any one supplier to completely meet our wants and needs. The
genera thought was, if we put all our eggs into one basket, when the sup-
plier had a manufacturing glitch, we would certainly suffer from parts
shortages. No one saw value in looking at the different ways of keeping the
pipeline full and utilizing tools like safety stocks, consigned inventories,
and even vendor-managed inventories. This phase of the relationship was
marked by a great mistrust and no real concern about what our supplier
thought about us and how we do business. The procurement process was
one of meeting our customer’s needs by having many suppliers, excess
inventory, and the lowest unit cost. Unfortunately this philosophy created
more problems than it ever solved. Our suppliers held true to fashion and
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had their manufacturing challenges. This, in turn, had the purchasing com-
pany’s buyer doing one of two things. He or she would either be scrambling
to other suppliers in an effort to get bailed out or jumping up and down
demanding the vendor react immediately. Either way, the buyer had an
example of why many suppliers in the pipeline and high inventories on
hand were necessary. The supplier, on the other hand, often viewed the
buyer as demanding, unfair, and unreasonable. After al, the whole problem
was usually contributed to, if not caused by, the buying organization. During
this time, companies were issuing specifications that were incomplete, out-
dated, and even outright wrong. Even though planning and specifications
were at the root of the issue, we still demanded that the supplier correct our
problem. Did we care what our suppliers thought about us? No, we just
moved on or made excuses as to why things were the way they were. After
all, “we've always done it that way.”

After the evolution of the procurement process was underway, some-
thing started to slowly change. Those new young managers were asking
guestions and looking at other ways to accomplish goals. Thinking out of the
box became the flavor of the week and many of these young professionals
were doing just that. Different industries tried alternative methods and prac-
tices of creating efficiencies like JIT, consignment, early supplier involve-
ment, vendor managed inventory (VMI), and the dreaded alliance partner. In
all industries these were becoming common buzzwords. Some companies
were becoming very proficient at changing their old ways and adopting new
strategies, while other sat back and waited to see what would happen.

Those compani es who were becoming successful at implementing new
programs al had one thing in common. They had to work with their sup-
pliers in order to gain the synergies that they had identified, while con-
vincing management that a new paradigm was possible. It should be
obvious by now that the supplier’s view of the company would be critical
to the amount of cooperation it would offer. As shareholder value becomes
even more important and we look to add value by increasing efficiencies
and savings in the procurement process, we move toward strategic sourc-
ing. Remember strategic sourcing? It's the process for reducing the total
cost of purchased materials, goods, and services, while maintaining and/or
improving levels of operating efficiency, quality, technical innovation, cus-
tomer service, and system safety. To accomplish this we will need to work
very closely with our suppliers. Suppliersare no longer raking in huge prof-
its through high margins and, because of this, buyerswill no longer be able
to negotiate savings by reducing that margin. As we move toward more
efficient value-added procurement practices in the future, strategic sourc-
ing will be one of the tools utilized to reduce the total cost of procurement
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and bring shareholder value to the process. The reduction of total cost must
incorporate removing process cost and building efficiencies into the pro-
curement process. Partnering or aligning between customers and suppliers
will be a critical success factor in making this happen. So, it's time to ask,
How do we appear to our suppliers? How will this affect our bottom line?
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Basic Issues: Specifications

James L. Bossert and Janet R. Raddatz

Summary

* What is a specification?

* What are the types of specifications?

* What are the components of a specification?
* How should specifications be determined?

e The impact of ISO 9000 and Baldrige Award
on specifications

to ensure the success of a product to perform as designed. This is

sometimes a difficult set of expectations. Many times the capability
of the manufacturing process is the critical factor that results in deviations
from specifications. In fact, industry recognizes that changes are necessary
in the development and implementation of specification change and devia-
tion procedures. It is the challenge of the design/development community to
develop specifications that are meaningful and within the manufacturing
process capability. The five basic types of specifications follow:

,-\ specification is a grouping of specific parameters that are required

25
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1. Product specifications. This is the most common specification.
It defines what is required for a product to perform as expected
by the consumer.

2. Process specifications. This type of specification defines the
parameters of the manufacturing process that must be controlled
in order to produce a product.

3. Analytical specifications. Where applicable, this type of
specification defines the analytical methodologies to measure
arequired level of accuracy.

4. Raw material specifications. This type of specification
defines what is acceptable as raw material entering a
manufacturing process.

5. Quality management. This type of specification defines
the management practices under which you wish to have
products produced.

These specifications follow a hierarchy. Generally, the product speci-
fications are determined first. They are the driver for the process, analyti-
cal, and raw material specifications. These specifications enable the design
and manufacturing people to communicate in common terms, which are the
requirements at every level of the manufacturing process. Specifications
provide checkpoints in manufacturing that ensure quality of the product.

There are common components to all specifications. Frst, there is a
description of the product. It can be narrative or, if a manufactured part,
aprofile. After the description, list the required characteristics. These char-
acteristicsinclude the upper (and lower) tolerance limits. Whenever atoler-
ance is established, a measurement should be referenced with the units of
measurement and, in the case of chemical, physical, and microbiological
tests, the test method procedure. The test method describes the instrument,
the exact procedure for sampling, the sample preparation, and the limit of
detection, as well as desired precision and accuracy.

The third component includes the handling and packaging require-
ments. These identify how the product is to be packaged and handled. To
a specification, different industries attach various addenda, such as test
method descriptions, test method and sampling procedures, environmental
testing requirements, certificate of analysis information, product identifi-
cation elements, codes, expiration date, process control requirements,
safety requirements, and various governmental regulatory requirements. In
addition to these common elements, product specifications should contain
the following:
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Reliability, serviceability, shelf life, and maintainability
reguirements

Permissible tolerances and comparisons with process capabilities

3. Product accept/reject criteria

10.

User instructions, such as installability, ease of assembly, storage
needs, shelf life, and disposability

Benign failure and fail-safe characteristics

Aesthetic and other qualitative specifications and acceptance
criteria

Failure mode and effects analysis, and fault tree analysis
Ability to diagnose and correct problems

Labeling, warning, identification, traceability, risk management,
and recall requirements

Review and use of standard parts

By containing these components, product specifications will contain
the information necessary to minimize liability issues.

Process and analytical specifications also have some unique compo-
nents, which follow:

1.

Manufacturability of the design, including special process/
analytical needs, mechanization, automation, assembly, and
installation of components

Capability to inspect and test the design/prototype, including
special inspection and test requirements

Specification of materials, components, and subassemblies
(including approved supplies and suppliers), as well as availability

Packaging, handling, storage, and shelf life requirements,
especially safety factors relating to incoming and outgoing items?

The completeness and clarity of the specifications are particularly
important in the procurement process. There appears to be no limit to how
nonconformities can occur or to the questions concerning the characteris-
tics of purchased material. Certain areas (such as visua requirements and
workmanship) are subjective. These can be troublesome unless some dis-
cussion between the customer and the supplier results in agreement on
objective standards to clearly define requirements.
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The pertinent specifications and drawings should clearly define the
characteristics of the material so that the supplier fully understands what is
required, measured, and reinforced. Specifications should be free of ambi-
guities that could lead to differences in interpretation by the supplier and
the customer.

Material specifications should specify the end requirements that must
be met. In some instances, the customer may specify raw materials and
methods of manufacture, but must then assume responsibility for the resul-
tant product. This manner of specification excludes the supplier’s technical
knowledge and should be avoided whenever possible.

There are many ways to devel op specifications. Everyone has an opin-
ion on how specifications should be developed. Some people work on
hunches, some simply trust their instincts, and others use statistics.

Obvioudly, the best specifications come from the utilization of statis-
tics. Now another potential problem occurs—which statistical tool should
be used? Are histograms okay? How about designed experiments? What
about just using a mean and standard deviation? |Is one method more cor-
rect than another? In many cases, the answer is no. The only difference in
using statistical tools is how fast one can get to the final specification. Is
there any final specification? A specification can be thought of as an evo-
[utionary document that provides checkpoints at parts of acontinuing cycle.
The popular phrase today is continuing improvement. This means that all
products can be improved, and that if your company is to remain competi-
tive, you must find ways to improve. A specification is a plateau where the
evolutionary climb has established a base. This base remains until there is
enough information to establish a new base. So you can consider specifi-
cations as both a stabilizing influence and a dynamic document.

In developing specifications, simple tools such as histograms, aver-
ages, ranges, and standard deviations can provide great insight with small
amounts of data. One of the most common ways is to calculate an index
known as the process capability index (PCl). This statistic informs the
development and procurement people how much of the specification range
is taken up by the manufacturing process variation. The formula used is:

upper spec—lower spec
6 standard deviations

PCI =

Thisis sometimeswritten as C,. Theinverse of thisindex tells the per-
centage of specification.

1/PCI x 100 = the percentage of the specification taken up by the process.

There are variations of this calculation, which can further refine the
use of these indices.
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Defect Prevention by Victor Kane devotes a chapter to this material.
See Bibliography and Suggested Reading at the end of this book.

Recently, another statistic has been utilized for analytical testing. This
isknown as the test capability index (TCI), which is used in asimilar man-
ner asthe PCI. The TCl is calculated as follows:

TCl = upper spec—lower spec
6 standard deviations of testing method

This provides information as to the adequacy of the testing methods
on the product being developed. The inverse of this provides the informa-
tion as to how much analytical variability takes up the specification range.
Asarule of thumb, at least 25 data points are needed to determine the stan-
dard deviation.

These two indices, PCl and TCI, enable the design/development and
procurement personnel to effectively develop estimates that can evolveinto
specifications. One assumption is essential if the indices are to have any
meaning: the process is assumed to be stable and therefore predictable over
time. Thisiscalled being in control. Thisisimportant because if the process
shows alack of control, there is no predictability in the process.

The specification team consists of development people, the material
supplier, the procurement person, and the manufacturer. This team exam-
ines the data that the design people have utilized, the data on the manufac-
turing capability, the data on the supplier's capability, and develops a
specification over a period of time. This team can utilize other people as
appropriate, such as an analytical representative if there is lab testing
involved. This team works to develop specifications that are realistic and
meet the customer’s needs.

QUALITY MANAGEMENT
SPECIFICATIONS

There has been an explosion of consensus standards that define man-
agement practices under which we may desire to have our products or ser-
vices produced. They range from the 1SO 9000 series of standards to an
advanced total quality management model such as the Malcolm Baldrige
National Quality Award (MBNQA) criteria.

The SO 9000 series standards, specifically 1SO 9001:2000 and 1SO
9004:2000, require that you specify the title number and issue of the qual-
ity system standard under which you wish to have your product or service
produced. If you are working within a registered system, the issue of passing
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on quality management expectations is moot. You must then set quality
management expectations for your suppliers. You do not have to require
registration or certification of your suppliers; simply list the standard they
are to use.

The growth of competitive recognition systems, such asthe MBNQA,
provides another set of criteria. These can be used to set in place expecta
tions of both the quality management practices you expect to see in place at
the supplier and to speak to the cultural style of management you expect to
seein place.

This is a double-edged sword. The first edge is one of positive rein-
forcement if you have success in the adoption of the culture that these type
of criteria have reflected within them. We may be most successful with this
strategy if the supplier islike usin culture and wantsto partner with us. The
other edge raises the question of whether you really wish or need to dictate
a management style to your supplier. Think of the push back you will get
in asking for a Baldrige culture to be adopted in one of the remaining com-
munist countries or in a theory X culture down the street, or at the small
mom-and-pop shop that you use for quick turnaround that only hasthree to
five employees. One of the former Baldrige winners found more trouble
pushing its suppliers to apply for Baldrige. Much time was spent in having
to defend their position.

GOVERNMENT QUALITY
SPECIFICATIONS AND STANDARDS

Those working with governmental agencies have another set of criteria
that is contained in the Government Quality Specifications and Standards.
Government quality documents normally begin with a specification of
quality program requirements. This requires a documented program for all
activities necessary to attain continuous control of product quality during
manufacturing. Usually this program will be reviewed and accepted by the
customer after he or sheis satisfied that the necessary activities do exist and
are being performed effectively. The quality program specification or the
contract typically will refer to other government documents to which com-
pliance also is required. These secondary documents may refer to still other
applicable documents that establish the requirements of additional program
and product details. The second level of quality documents may specify
equipment calibration systems, sampling procedures, product detail require-
ments, and analysis of all raw materials.

Government documents are obtainable through the procuring activity,
the government contracting officer, or directly from the U.S. Government
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Printing Office. Those documents that pertain to other governments must
be obtained from the appropriate governmental agencies.

Thelocal government contract administrating officeswill aid suppliers
in setting up procedures that comply with government requirements. In addi-
tion to their responsibility for surveying/auditing facilities to determine
quality program compliance, they advise on how to comply. Specialistsin
a wide variety of technical subjects are available to aid in interpreting
details and in establishing procedures that will provide the control required.

Government quality requirements currently are more detailed than
most commercia requirements. The extensive detailsincluded in government
documents have evolved from quality experiencein the past. It is mandatory
to the success of aerospace projects, military endeavors, and the preserva-
tion of human life that a deficient level of conformance be eliminated.
Therefore, government documents have become concerned with both pro-
gram concepts and product details, so that quality is thoroughly defined.
Product specifications and standards also are necessary to provide inter-
changeability of products from more than one source.

Continuous source inspection, surveys, and audits are frequently used.
In order to ensure that end items have incorporated the requirements spec-
ified at al levels of procurement, government contracts rely on source
inspections, quality program audits, and surveys. Resident government rep-
resentatives are assigned when the frequency of shipments, the complexity
of the product, and the criticality of performance requires constant surveil-
lance at the manufacturing facility. Their primary responsibility isto ensure
the product conformance when shipped. In addition to outgoing inspection,
they also perform continuous audits of control procedures to ensure that
quality programs are maintained.

The supplier should become acquainted with all requirementsincluded
in the specifications and standards. The total performance and documenta-
tion requirements are not apparent from a single or a few specifications
listed in a contract. The supplier should also thoroughly review and be
informed of all program requirements, product specifications, and docu-
mentation details that apply in the referenced documents before committing
to agovernment contract. If suppliers do not become familiar with the spec-
ifications imposed, they may learn too late that costs were greater than
expected and the product cannot be shipped because of standards that were
not met.

Modifications to government documents may be included in contract
conditions. Changes to the pertinent specifications and standards are not
possible for individual procurement. Hence, justified changes must be made
as additions or exceptions in the contractual agreement. Identification and
clarification of questionable details must be completed before the contract is
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signed. This ensures performance on schedule and avoids delays that may be
costly to both supplier and customer.

The supplier and customer should be aware of added cost factors
resulting from the conformance requirements to government documents.
Some may not be apparent unless all specifications are reviewed in detail.
The additional work required can affect costs significantly and should be
considered in pricing.

Some of the cost factors are certifications from subcontractors,
inspections to approve quality programs, certification of specific processes,
additional documentation required to provide objective evidence of com-
pliance to details, changeovers to military-type materials and finishes,
additional environmental testing, and time required by program reviews.

A critical aspect of the customer/supplier relationship is acquisition of
realistic specifications. The customer isresponsible for clearly defining the
requirements; the supplier is responsible for accurately determining
whether it has the capability to meet those specifications. Some up-front
planning is necessary to develop plans to meet the agreed-upon specifica
tions. Failure to do so will only result in unwanted cost to both customer
and supplier. Realistic specifications meet the needs of both sides.

Registration or certification of the supplier’s quality management sys-
tem by other than your company is becoming a viable option in many
industries. The true third-party registration system offered by many under
the 1SO standards is rapidly becoming the most popular. Within an industry
such as the automotive industry, acceptable quality systems audits are
becoming acceptable to competitors as a cost and consistency factor. You
need to decide what it will really tell you. Registration or acceptance of a
quality management system by some other party is just that. A recognition
of the system, this will not replace detailed discussions about product,
process, materials, and analysis discussed previously. You still need to gain
agreement on those specifications and work at the product and service
delivery level in order to continue to satisfy the ultimate customer of the
product or service.

ENDNOTES

1. ANSI/ASQC Standard Q94-1987, Quality Management and Quality Systems
Elements Guidelines (Milwaukee: ASQ Quality Press, 1987): 9.
2. Ibid.
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4
Basic Issues: Record Keeping

JamesL. Bossert

Summary

* What types of data are important?
* What types of reports can be set up?

* What types of system concerns need to be addressed?

mation do | want from this supplier? From this a series of sec-

ondary questions can arise, but the primary question that remains
is, what is to be addressed here?When trying to decide what information to
receive from the supplier, the customer must determine how to use that
information. For example, if aparticular dimension iscritical, the customer
may want the supplier to create a control chart measuring that dimension.
This accomplishes the following:

One of the first questions that the customer must ask is, what infor-

1. The supplier will establish some long-term information about the
critical dimension.

2. If the supplier is not using SPC techniques, it will have to begin
supplying the data to you.

33
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Thistype of data, where some characteristic can be measured, is called
variables data. Variables dataeasily lend themselves to be graphed as control
charts and histograms. The collection of these data can be time-consuming,
but is useful in development of specifications.

Another type of data is attributes data. Attributes are counting data.
Attributes data a so can be graphed. Generally, it is obtained from go/no-go
gages or appearance defects. The number of rejects are counted and com-
pared to the total number of pieces in either the lot or those inspected.
Attributes data are relatively quick to obtain.

There is a third group of data that, in some respects, is the most
important—I| ot traceability information. This grouping includes part number
or characteristic identification, supplier identification, number of parts
shipped, and so on.

From this information, the customer decides how to track the charac-
teristics of interest. The best way to accomplish this is through the use of
control charts. ASQ defines control charts as “a graphical method for eval-
uating whether a processis or is not in a‘state of statistical control. ”*

“A process is considered to be in a ‘state of statistical control’ if the
variations among the observed sampling results from it can be attributed to
aconstant system of chance causes”? All this simply means is that data are
plotted on a graph and decisions are made based on that graph.

There are six types of control charts that are commonly created from
this information; two types for variables charts and four for attributes
charts. The two variables charts are;

1. X-bar and range/standard deviation charts
2. Individual with a moving range charts
The four attribute charts are:

1. p charts (percent defective charts)

2. c charts (defect charts)*

3. np charts (number of rejects charts)*

4. u charts (defects per unit charts)

X-bar and range/standard deviation charts are used when there are sub-
groups of data that are collected. This is the most sensitive of all the con-
trol charts listed. Sensitive means that any unusual occurrences that can
cause an out-of-control condition will be picked up quickly on the chart.

* Must have constant subgroup size.
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An individua chart is used when subgrouping of data is not feasible.
This can be due to restriction in time, excessive costs to obtain the data, or a
lack of materials. In this case, amoving range chart isused to artificialy cre-
ate subgroups to estimate control limits and determine the state of control.

The p chart is used to estimate the percent defective of all lots shipped.
It is not as sensitive as the first two charts, but it does enable the customer
to make some determination of consistency.

The ¢ chart measures the number of defects in a sample. There is a
restriction of a constant subgroup size for this type of chart. The np chart
serves a similar function and has the same restriction on subgroup size.

The u chart measures the number of nonconformities per unit. This can
be extremely useful in products that can have multiple defects in the same
unit, ranging from complex machinery (copiers) to sensitive, complex
products (film/food) where destructive testing takes place.

Certificates of analysis, which are sent by the supplier to the customer
for each lot, are another source of data. These data usually include labora-
tory-tested results, which cover the characteristics of interest. Thisinforma-
tion can be sent by the supplier to the customer, who then placesthe datainto
an overall reporting form.

There are many waysto report data. Generally, a graph works best if it
is kept simple. Only data that are necessary for a clear interpretation of
information should be included. The report should be in alogical sequence
of information. Present summary trend reports first, followed by detail
reports. The summary trend reports should indicate supplier quality levels
for agiven period. The detail reports allow the operating personnel to select
product that needs some corrective action. This selection can be based on
volume, frequency, or cost of nonconforming parts. There are four basic
types of reports.

1. Percentagereports. Thistype of report is designed to show supplier
or inhouse quality as a percentage relationship of nonconformities to
inspections, operations, or work hours expended. For example,

Supplier or Parts Percent
Department | Inspected | Nonconformities | Nonconforming
WXY 10,000 10 1

XYZ 50,000 100 2

Advantages. Report is easy to prepare and comprehend.

Disadvantages: Percentage nhonconforming may be inappropriate if used
to compare supplier to supplier (or department to department) unless each is
producing equally complex parts.
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2. Cost reports. A cost report shows supplier and inhouse costs incurred
due to improper quality.

Product Quality Percent Quality
Supplier Cost Cost to Product Cost
WXY $25,000 $5000 20.0
XYz $150,000 $5000 3.3

Advantages. Cost has greater impact on management and isagood cri-
terion for determining when corrective action should be applied.
Disadvantages: Accurate dollar values are extremely difficult to obtain.

3. Significant problem reports. This technique points out the most sig-
nificant problem or operations by listing itemsin rank order with the high-
est percentage listed first. Details are required on major items only.

Total nonconformities 1200

Total different supplier or operations 50

Percent
Part Noncon- | of Total
Number | Supplier | Operation | formities | Nonconformity
1234 WYZ 10 500 41.7
4567 WXY 75 300 25.0

Remainder of problems 400

Advantages. The most significant nonconformities are selected and
efforts are directed toward attaining the most effective corrective action.

Disadvantages. Difficulty of establishing criterion for selection from
among critical problems.

4. Personnel or gage control records. Generally, this technique is used
to indicate requalification date of personnel or recalibration date and inven-
tory data on gaging.

Department Type Due
Name or Supplier Test Date
John Doe 123 XYZ 4-07-85

Jane Doe 234 WXY 4-12-85
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Gage Number Department or Supplier Due Date
123456 Dept. 12 4-08-85
234567 Dept. 15 4-09-85

When setting up an information system, the first question to answer is,
should this system be a PC or mainframe system? A PC system is most
practical for low-volume, multiproduct operations and for high-volume,
single-product operations. The amount of data to be collected is much less
than for mid- to heavy-volume, multiproduct operations, which can be
more efficiently collected on a mainframe. It is not the amount of data,
however, but what you want to do with it that dictates what type of system
to select. Some types of graphs and data reports require that a mainframe
system be utilized from a time factor. If it takes one hour to generate a
report on a PC (and you have to wait until it is done before you can do any-
thing else) against 15 minutes on a mainframe system (where you can do
other things while the report is being generated), then a mainframe may be
more cost-effective.

After selecting the type of system, you must determine how data are
input. Years ago, keypunched cards were the only way to input data. Now a
floppy disk can contain al the information aready input into the desired
format, or data can be transmitted over the phone lines directly into the data-
base or stored in a data collection device and sent to the computer at regular
time intervals or punched in as it is received. The options are increasing
every day, so ask the systems people about what is available.

The data that should be input depends on the types of reports you want
to generate. At the minimum, the input should include supplier identification,
part/product identification, lot number, quantity and the received, quantity
rejected (if any), the nonconformity description, and the resultant corrective
action. Thisinformation, along with any control chart data, will be the foun-
dation for the routine reports for management.

In attempting to set up an information system, all anticipated and
potential users must be contacted. Explain what you want to do and ask for
suggestions. After this list of suggestions is devel oped, determine the most
critical components. Design a system that is simple to use and adaptable.
Generally, this is done by developing a system in a series of modules that
are linked together through a series of menus. Each menu would be linked
by common identification, such as the part ID and the supplier ID. This
allows the system to start out small and grow as necessary.
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ENDNOTES

1. ASQC Statistics Division, Glossary and Tables for Satistical Quality Control,
3rd ed. (Milwaukee: American Society for Quality Control, 1994): 35.
2. lbid., 120.
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Basic Issues:
Site Inspection

JamesL. Bossert

Summary
* Why evaluate?
» Types of surveillance
» Basic principles

* How to conduct an evaluation

henever a customer is ready to place a contract with a new sup-
Wplier, it is a common practice to make a site inspection to evalu-

ate the extent to which the supplier’s quality program conforms
to the ANSI/1SO/ASQ Q9000 series. This series defines the “ guidelines for
the selection and use of a series of standards on quality systems that can be
used for external quality assurance purposes.’*

The primary reason for evaluation of aquality program isto make sure
that the program is accomplishing its intended function effectively and eco-
nomically. This evaluation can be useful internally, as well as externaly.
Management can rapidly determine inefficient operations when using an
evaluation as a self-audit.

This s critical because every organization relies on a quality program
to some extent. An intolerable situation would quickly develop if each
customer insisted on specifying the supplier’s quality program in detail.

39
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Conflicting requirements would make compliance virtually impossible. So,
the quality program eva uation needsto focus on basic principlesand leave the
details to the supplier. This means that the quality program evaluation is
concerned with the control by management of the factors that can affect the
quality of product. The simplicity or complexity of controls and the specific
methods of operation are the supplier's management prerogatives. The func-
tion of the evaluation is to ascertain that an adequate quality program has
been established and that it is effectively operated. This is a strategy that
considers the supplier’s quality program as an extension of the customer’s
program in order to minimize or omit all receiving inspection of products
that have been certified by the supplier. This does not mean that the cus-
tomer does not perform periodic audits to verify the incoming product.
There are three types of evaluation that are commonly used:

1. Program. Thisjudges the effectiveness of a program on the
basis of the conditions in which it operates. Thisis used primarily
in supplier selection. It entails consideration of such things as
space, facilities, and the number and type of employees. Program
evaluation assumes that at least a satisfactory level of quality is
present if the facilities, personnel, and the program itself are
operating effectively.

2. Product. This consists of gathering evidence that indicates the
degree of conformance of the product to the stated design. This
is useful for nonproduction involving a large volume of identical
products over along period of time.

3. Process. This emphasizes things that the manufacturer, worker,
and machine do in arriving at an end product. It involves
assumptions that certain methods of operation will lead to
desirable results and that such results can be most effectively
obtained when activities are directly related to goals and
objectives. A process evaluation requires the examination of
the overall program for evidence relating to (@) the setting
of process performance goals, (b) the existence of adequate
procedures for attaining the goals, (c) the implementation
of control procedures, (d) the determination of the extent to
which the goals are achieved, and (e) the improvement of the
procedures when a need is indicated.

It must be remembered that evaluation is the systematic gathering of
evidence concerning selected parameters of the quality program and arriv-
ing at a decision on the basis of the evidence collected. This involves three
distinct steps:
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1. Select and define parameters to be evaluated.
2. Develop and apply measurement to those parameters.

3. Assign appropriate values to the evidence obtained to achieve a
sound basis for decision making.

In order to carry out these steps, the objectives of the program must be
known. These are compared to the results of that program. Explicit state-
ments of objectives are essential because they are the basis for formulating,
operating, and evaluating the program.

A simple exampleisbaking apie. The objectiveisto make the pie. The
formulation phase is where all the ingredients are put together on a table
where the manufacturing will be done. All the components are mixed
together and placed in the oven in the operating phase. The evaluation
phase is where the result is tested and compared to the objective. How well
was the objective met?

The program evaluation is a joint supplier—customer activity. When the
evaluation is properly accomplished, it is mutually beneficial for al parties. It
is essential that the evaluation recognize and encourage continuation of those
activitiesthat are done well, and that it specifically identify the waysin which
improvements may be realized in areas of less than optimum performance.

Simply stated, the best way to control and improve quality isto prevent
nonconformity. The successful prevention of defectsis not a chance occur-
rence, but the result of an aggressive, tough-minded insistence that the
product be manufactured correctly the first time. Redlistically, no single
program can accomplish this for all products in al types of organizations.
There are eight basic principles that are the foundation for every successful
program. It is the effectiveness with which these principles are applied that
determines the success of a program.

1. Control of quality management. There must be adequate
planning, forceful direction, and control in how the operators
measure and evaluate product. The quality organization must
be equal in authority to other organizations with direct
responsibility and accountability to top management. Quality
begins with planning and continues through product delivery.

2. Control of design improvement. A system that ensures that
all specifications are current is essential to control of the product.
This aso is known as document control.

3. Control of procurement. The end product is only as good as
the raw materials that go into it. Suppliers should look into
establishing their own supplier programs.
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4. Control of material. It is not enough that the correct material has
been specified and purchased. It also must be properly identified,
stored, issued, and used.

5. Control of manufacture. The control of processes is hecessary
for the production of a conforming product. Uncontrolled
processes result in waste and excessive variability. With some
products, the only time particular characteristics can be verified
is when the product is made. Thisis common with sealed or
black-box devices, or with products like film, food, or light
bulbs where evaluation after they are made destroys the product.

6. Control of acceptance. Verification that the finished product
meets the design intent. This is sometimes called the inspection
and testing component.

7. Control of measuring instruments. Inspection and testing are
only as good as the precision, accuracy, and reliability of the
measuring instruments.

8. Use of quality information. All quality-oriented information
should be directed toward the product and process. This
means placing it where it has the most impact—on the
production floor.

There are many techniques for conducting quality program evalua-
tions. The simplest is to walk through the plant and allow general impres-
sions to accumulate into an opinion of the quality program. The dangers of
this method are obvious. For example, superficial and showy examples
may oversell the entire program, or some small deficiency may dispropor-
tionately reflect on an otherwise satisfactory program. Generally, more
reliable results are obtained if amore formal technique is employed to com-
pile objective information in an orderly manner.

Questionnaires, checklists, survey forms, rating systems, and other
tools of the trade vary widely. Much has been written about the merits and
demerits of these tools, and the interest in such systems often is far greater
than merited. More important is a basic understanding of the fundamental
principles that must be applied in order to consistently manufacture con-
forming products. Successful quality program evaluation systems invari-
ably utilize professionals as evaluators, and major reliance is placed on the
evaluator’s judgment rather than on a stereotyped technique. No two qual-
ity programs are the same. Each is the product of different environments,
personalities, and problems. A model program in one plant might not work
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in another. Thus, the evaluation of a quality program is areview of a one-
of-a-kind set of policies, procedures, and operating practices. Effective
application of the eight basic principles set forth is what should be mea-
sured. The particular administrative method used in applying these princi-
plesis not of concern as long as the principles are applied in a manner that
will ensure conformity. Evaluating is a viable means to ensure that supplier
and customer program, process, and product requirements are satisfactorily
achieved and maintained.

Professional societies, industry associations, and various international
governments have long sought ways of standardizing methods of maintain-
ing surveillance over quality programs. The goals have been to make such
surveillance more effective and to minimize replication costs by both cus-
tomer and supplier. One factor that has tended to defeat efforts at standard-
ization is the fact that virtually every customer has attempted to impose
individual program requirements. These unique requirements have given
rise to the development of lengthy and detailed questionnaires and check-
lists, which tend to oversimplify actual situations. Finally, wide differences
in the professional and technical competence of evaluators, and variations
to their ethical standards, have made customers reluctant to rely on evalua-
tions by others. With the advent of ANSI/ISO/ASQ Q9000:2000 series,
Quality management and quality systems guidelines, some of the benefits
of standardization may be realized.

Before conducting an evaluation, considerable effort should be made
by the evaluator to become familiar with the products involved. Drawings
and specifications should be studied to determine which requirements are
critical, mgjor, and minor. Inspection records, reliability test results, and, if
available, customer service history should be perused for possible items of
particular concern.

Prior to any evaluation, there will be communication of intent made to
the supplier identifying the specific nature of the visit. This communication
will advise the supplier as to the purpose of the evaluation, specifically
what isto be evaluated, and set up a date acceptable to both the supplier and
customer. No attempt to evaluate any supplier should be made before an
agreement is obtained and an invitation has been extended.

The evaluation should begin at the supplier’s facility with the contact
organization and other supplier-selected representatives in attendance. The
scope of the evaluation should enumerate the specific area(s) that will be
observed. At thistime, all questions should be answered. After the conclu-
sion of this preliminary conference, the evaluation will be conducted.

Much time should be spent during an evaluation observing normal
operations to obtain objective evidence that must support subsequent
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ratings, evaluations, and conclusions. It is important that the value deci-
sions of the evaluator be based on actual observations of operations, rather
than implied examples of performance or procedures. Throughout the
observation of operations, the evaluator should be accompanied by a sup-
plier management representative. Comments and questions directed to
management personnel and other employees must be carefully considered
and clearly stated so they do not create any impression of disagreement
with or disparagement of operations. It is equally important that any dif-
ferences of opinion among visiting evaluators should be kept objective
and inconspicuous.

An evaluation represents a best judgment after all evidence has been
considered. The results of operations observations, discussions with sup-
plier personnel, and considerations of data provided by the supplier should
be included as evidence. Individual value decisions should be reviewed by
the evaluator and the management representative in preparation for areport
to management. Ordinarily, there should be agreement between the indi-
viduals concerned, but if such cannot be reached, their respective positions
should be clearly and objectively defined.

It should not be assumed that the need for knowledge, experience, and
associated good judgment could be overruled by technique. Invariably, a
competent evaluator must utilize a checklist or evaluative criteriato ensure
the completeness and objectivity of the evaluation.

As the evaluator observes performance, the questions included in
applicable sections of the objectives should be kept in mind. The objectives
documents should neither be in constant evidence as though they were
absolute references, nor should they be used conspicuously in order to
create an impression of being used to evaluate individual job performances.
The important considerations relate to the nature of the quality program, as
it is compared with the statement of principles that precedes each set of
objectives. Sufficient notes should be made during the course of the evalu-
ation to provide information for rating purposes and composing statements
describing explanatory or supporting evidence.

An evaluator is expected to verify to his or her own satisfaction, by
direct observation, with the degree of conformity of the supplier’s practice to
the general principles stated in the criteria, relying on his or her own experi-
ence and knowledge to determine the adequacy of actual operations. From
this information, the evaluator can prepare a written report for the closing
conference, including pertinent commendations and recommendations.

A closing conference, conducted in the same cooperative spirit that
has characterized the entire evaluation, should provide an immediate basis
for growth and improvement of the quality program and for bettering the
relationship between supplier and customer. Participation in the closing
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conference should include management and any experts, consultants, or
other advisory personnel who have participated in the evaluation. The eval-
uator should present a written report and orally discuss activities, areas
covered, procedures used, findings in particular areas, and the considered
conclusions. Any member of the closing conference should be allowed an
opportunity to present evidence appropriate to items being discussed and to
guestion any evaluation. The results of the final review should represent the
evaluator’s best judgment. If areas of disagreement exist and a common
understanding cannot be obtained, a clear explanation of the factual basis
for divergent opinions and conclusions should be recorded and appended to
the report. If the evaluation concludes that areas of deficiency are present
in the program, recommendations should be presented.

The most important part of an evaluation is the action taken upon its
completion. If unsatisfactory conditions are not corrected, both the evalua-
tor and the group evaluated have wasted alot of time and money. No action
may give an indication of what to expect in future dealings. The recom-
mendations of the evaluator should provide a good starting point for
revising and improving the overall quality plan. Proper application of this
revised plan should result in more effective control.

The customer should expect some benefits from an eval uation of a sup-
plier quality program. If the evaluation has been conducted and concluded
in a professional, objective manner, it should be expected that improvement
in quality of delivered products or services would be realized. Such a result
cannot be anticipated, however, if the closing conference and final report of
the evaluation are an end point or termination of the supplier/customer rela-
tionship. The customer must maintain communication with the supplier,
especially when recommended changes require action on the supplier’s part.

When a supplier exhibits a satisfactory quality program, as concluded
by the evaluation, the customer may reduce receiving inspection or other
verification activities without significantly increasing practical risks.
When deficiencies are noted, the customer possesses sufficient evidence to
strengthen inspection requirements of products received from this supplier.
Occasionaly, an entire quality program may be deemed unsatisfactory.
This may prompt immediate action by the customer, which includes such
actions as rejection of product, management meetings, and possible con-
tract cancellation.

ENDNOTE

1. ANSI/ISO/ASQ Q9001:2000, Quality management systems—Requirements
(Milwaukee: ASQ Quiality Press, 2000).
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Basic Issues:
Measurement Assurance

James L. Bossert and Janet R. Raddatz

Summary
» Testing considerations

e Data concerns

ANALYTICAL DATA ACCURACY

When receiving any type of analytical data, the data receiver should wonde,
how good are these numbers? Critical decisions will be made based on the
data, so there should be some concern about the test’s accuracy. Tradition-
ally, what occurred was a quick once-over of the data to determine if any
points were out of specification. If none were out of specification, then the
lot was accepted and the material was either put into production or stored
for later use. This practice seemed to be acceptable most of the time. On
occasion, the product did not come out as expected and the test data for the
suspected raw material would be reexamined. In some cases, the material
might be analyzed again. Only if the data were different would a question
be raised about the accuracy of the testing.

Today, many industries are aggressively studying all types of test
method correlation in order to reduce the cost associated with testing and
to meet the demands of consumers. Some industries do it simply because
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of various types of regulatory requirements (for example, the U.S. Depart-
ment of Agriculture, the Environmental Protection Agency, the Health Care
Financing Administration, and the Organization for Economic Cooperation
and Development). Others do it to gain a competitive advantage in the
marketplace. Regardless of the motivation, there is greater interest in test
method capability than ever before. Different industries refer to test method
capability studies by different names; for example, the automotive industry
calls them repeatability and reproducibility (R&R) studies while chemical,
food, drug, and process industries call them correlation studies. Companies
involved with Six Sigma call it measurement systems analysis (MSA).
Fundamentally, what is being looked at is how accurate the data are and
how confident the receiver of the data can be.

The desire is to minimize the amount of variation in a test method so
that results between the customer and supplier are identical. This also min-
imizes the contribution the test method introduces to overall product varia-
tion. Usually, this variation is measured by the two parameters of precision
and accuracy. The definitions of these parameters are so important that it
is worthwhile to explain each one. Precision is the closeness of agreement
between repeated measurements made under the same conditions. Accuracy
is the closeness of agreement between an observed value and an accepted
reference value; how close the value is to the real answer.

Other definitions are helpful when considering measurement perfor-
mance issues. These definitions are random error, systematic error, repeata
bility, reproducibility, and TCI.

Random error is the variability between independent tests by the same
laboratory on the same material for the same property. These variations tend
to be small and normally expected. These are called common causes. Tradi-
tionally, duplicates or triplicates are tested and averaged to minimize the
random error.

Systematic error isthe variability due to assignable causes. These causes
may be aresult of different equipment, techniques, technicians, environmen-
tal conditions, and so on. Often thisis referred to as the bias.

Repeatability isthe ability to get the same answer when the same sample
is tested by the same method by the same analyst in the same [ab. Sometimes
thisis called the within-lab precision.

Reproducibility isthe ability to obtain the same answer with the same
sample tested by the same method, but by a different analyst in a differ-
ent lab. Sometimes thisis called the between-lab precision. The external
study determines how well a method relates so that the customer can, if
the customer so desires, rely on the supplier’s data and minimize internal
testing. The customer assumes responsibility for conducting periodic
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audits to ensure that the data remain in agreement between the customer
and the supplier.

TCI is ameasure similar to the PCI, which gives an indication of how
well atest method is performing in relation to your interest.

When developing specifications for a product (discussed further in
chapter 4), the use of these parameters can enhance the communications
between the customer and the supplier because the requirements and mea-
surement system are established up front. This is not to imply that these
items are routinely known; in many cases, they are not. So, this presents the
opportunity for the customer and the supplier to initiate internal and exter-
nal studies.

The four primary techniques used in auditing the accuracy of data are
proficiency testing, spiked samples, split samples, and repeat samples.

Proficiency testing. A proficiency test is a systematic testing
program in which a sample is analyzed by a number of
[aboratories to assess continuing capability and relative
performance of each lab.

Siked samples. A known quantity of chemical is added to a
sample and analysisis performed for that chemical.

Folit samples. The same sampleis split in half and analyzed by
an accredited (referee) lab, or another independent lab. This
also is known as companion samples.

Repeat samples. The same sample is used a second time for
analysis and the results are compared. This applies for
nondestructive testing.

Frequently a supplier is asked by its customer to provide data for some
specific attribute that is not a routine test for the supplier. This creates a
dilemma because the ability for this may not be available in the company.
When this occurs, most companies rely on an outside source (such as an
independent lab or its supplier). This stems mainly from economic or
safety limitations rather than the lack of technical ability. Special testing
examples are heat-treatment, plating, sterilization, magnetic particle
inspection, liquid penetrant inspection, X-ray inspection, and chemical
(inductively coupled plasma, gas chromatography) and microbiological
(pathogen analysis) testing.

In many cases, special testing is required by the customer because
conformance to a specification cannot be verified through routine analyti-
cal methods. Thisis used to verify what is known as a special process. A
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special processisamethod in which amaterial undergoes aphysical, chem-
ical, or metallurgical transformation. Traditional process control efforts tend
to be concentrated on the operating conditions of the process or the finished
product. These operating conditions are necessary for the product to be made,
but they are no guarantee that the product is acceptable. Testing for these
special attributes can take the following two forms.

Nondestructive testing, such as radiographic (X-ray), magnetic
particle, penetrant, ultrasonic, and eddy current inspections

Destructive testing, such as chemical analyses (atomic absorption
spectrometry, high-performance liquid chromatography),
salt spray analysis, tensile and shear strength analyses,
and impact testing

These types of tests can be expensive, so when a customer requires
them, it isto eliminate doubt in the supplier’s capability to provide accurate
data. It is a common practice to rely on the supplier’s integrity and accept
a certificate of compliance that lists al critical characteristics which have
been agreed upon. There are, however, alternatives for attaining confidence
in the supplier's data. A customer can certify the capability of the manu-
facturing equipment as measured by a specific test method as defined in the
specification. In this way, the customer has some assurance that the equip-
ment can consistently manufacture the product if properly set up.

A customer can request that the supplier certify the people who perform
tasks and inspections in accordance with the requirements in the specifica-
tion. The customer is now more confident that the supplier’s people have
the minimum skills necessary to produce the product.

A customer can certify the limit of nonconformity of major and/or
minor characteristics. Frequently this is observed in automotive require-
ments where critical parts allow no nonconformance to the specifications
and minor parts may allow one or two per lot. As a general trend, most
companies are requiring 100 percent conformance to specifications. In a
few years, all companies will require 100 percent conformance. Special
process certification can be done on a lot-by-lot basis, but it also can be
used for continuous production if agreement can be made on the start and
finish dates.

After a standard operating procedure has been established by a com-
pany for special processes and the personnel are certified, an audit should
be performed by a team from the customer’s facility. This approach has
three purposes. It provides for a periodic review of special processesto see
that the special process instructions are available to the people running the
process, that the instructions are current, and that the instructions comply



Basic Issues: Measurement Assurance 51

with the quality and contractual requirements. It also verifies that manu-
facturing and quality assurance practices are in accordance with the estab-
lished procedures. The audit will test a sample of the product to ensure the
data’s accuracy. At a minimum, this audit should be performed annually.

If the company conducts business with the government, there are con-
tractually imposed government specifications for special processes. These
special process specifications have been established by certain industries,
commercial standards associations, and engineering associations, such as
the American Society for Testing and Materials (ASTM), the American
Society for Nondestructive Testing (ASNT), and the Nationa Institute for
Standards and Technology (NIST).

ROUTINE TESTING

Not all products require special testing. Many products can be monitored
routinely with common and traditional tools such as go/no-go gages, optical
comparators, calipers, height gages, titrators, and so on. Periodic calibra-
tion of these instruments is essential. Generally, instrument calibration is
one of the first items examined in an audit of the supplier’s facility. Some
companies have their own internal calibration group that performs mainte-
nance on a scheduled basis. Some companies contract out this type of
service. The logic behind this is simple: If the instrument cannot provide
accurate data, it is of no value to the company. Calibration is done to help
ensure accuracy of the data.

Many companies have some type of inspection performed to ensure
conformity of purchased materials, parts, and assemblies. Thisis commonly
referred to as receiving inspection, incoming inspection, or purchased parts
inspection. Whereas the latter clearly refers to inspection of purchased
parts and assemblies only, the terms receiving inspection and incoming
inspection generaly are used interchangeably to refer to inspection of all
incoming material. In some companies, however, incoming inspection
refers strictly to inspection performed on incoming raw materials such as
strip, rod, tube, chemicals, and powders for casting or molding processes,
and so forth. Usually this inspection consists of fairly simple checks with
some possible sampling of the material for basic analysis. Sampling and
testing may be performed by the same personnel who do the actual receiv-
ing and handling of material.

In other companies, receiving inspection means the inspection of pur-
chased parts and assemblies that ordinarily require skilled personnel. These
inspections may include any or all of the usual types of checks or tests:
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dimensional, visual, chemical, physical, electrical, organoleptic, and any
special tests that may be devised.

The optimum organization of a receiving inspection department will
vary depending on the volume, variety or mix, complexity, number of sup-
pliers, quality and services supplied, aswell as the scheduling requirements
within the customer’s plant and the caliber of the customer’s quality
assurance personnel. The usual and recommended practice is to establish
a central receiving inspection department separate from other inspection
functions within the company. There are several reasons for this, includ-
ing the following:

1. Usually incoming material is physically received at one
central station in the company due to special requirements,
such as receiving docks, traffic arrangements, and material
handling equipment.

2. Documentation and routines associated with purchased material
have unique features compared to those required in other
inspection areas and must be uniform within the company.

3. Dealing with suppliers produces special and complex problems
compared with those encountered within the customer’s company.
These differences become increasingly important because of the
trend toward supplier certification.

There are companies whose receiving inspection consists merely of
checking the package contents and packing dlip for agreement between the
material’s identification and the purchase order. This may be adequate
depending on the type of material purchased, the customer’s subsequent
manufacturing operations and inspection, the supplier’s quality system, and
the quality history of the supplier. Generally, the degree of inspection is
directly related to the risk the customer assumes. If a supplier has a good
history of conforming materials, the risk may be low and inspection reduced.
If, however, the materials are critical or complex in nature, or the supplier's
conformity history is substandard, 100 percent inspection may be required.
These elements must be considered to yield an effective and efficient
inspection program. One of the most critical elements of an inspection pro-
gram is how large a sample is and the number of samples needed. Many
industries have recommended practices that have been accepted over time.
The question that needs to be addressed is whether enough data have been
collected to make a prudent business decision. Such adecision is one where
all the risks are accounted for and understood. Traditional practices may
not be enough for the increased demands that are being placed on most
companies by today’s customers. Inspection is expensive, so companies
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should explore al options to determine the most viable and cost-effective
means available.

If inspection is considered necessary, the most effective and economi-
cal inspection is attained through the use of statistical sampling plans.
These plans provide the greatest assurance (over alengthy period of time)
of economically determining whether submitted material meets the cus-
tomer’s quality requirements. Sampling schemes, such asANSI/ASQ Z1.8,
are commonly used for this purpose. These schemes describe systems of
classifying nonconforming material as critical, major, or minor, and provide
sampling plans for awide range of acceptance criteriathat might be assigned
to each class of defect. This standard provides routine procedures for shifting
between normal, reduced, and tightened inspection in response to the quality
of lots submitted.

In addition, the customer and supplier must examine the sampling
methodology in order to minimize the sources of error that can be intro-
duced by sampling. How isthe sample to be taken? Where isit taken? What
type of sampling tool is used? How is the sample to be stored before it is
analyzed? How is the sample prepared for analysis? Are the technicians
following the procedures exactly? Are the samples taken randomly or from
the easiest place to obtain them? Are the samples collected and tested indi-
vidually or are they blended together to form a composite sample? These
and other questions help the customer and supplier address potential
sources of error that can occur when sampling occurs.

Initial lots shipped by a new supplier or initial lots of material manu-
factured to a new design/formulation by an established supplier often are
inspected to tighter levels than shipments received after the supplier’s qual-
ity level has been determined. This is known as first-article inspection.
Inspection should be comprehensive in nature to determine conformity
requirements.

In some instances, the customer furnishes raw material, parts, or
assemblies for subsequent supplier operations or processes. It is important
that the purchasing agreements establish the supplier’s responsibilities to
(I receive, inspect, account for, and store such material; (2) contact the cus-
tomer regarding disposition of any nonconforming material prior to using
it; and (3) determine the total cost of such material that may be unaccept-
able after the supplier has performed work on it.

The amount of receiving inspection required for material purchased
from another division of the same company depends on the degree of cen-
tralization and uniformity of policies and quality standards that prevail
within the company. This situation provides an opportunity for improved
efficiency and cost savings when applicable. In some industriesit is a com-
mon practice to supply a certificate of certification along with the shipment.
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A certificate of certification is a document containing supplier-generated
data to demonstrate how the material complies with all areas with which the
customer is concerned. These areas include not just conformance to specifi-
cations, but also safety, environmental, and other value-added items.

Certificates of certification come in various forms. The one that prob-
ably is most familiar is the certificate of measurement, which is issued by
standards laboratories when they calibrate instruments and gages. Many
companies have found it a wise practice to require that the supplier furnish
certification of critical and major characteristics from an independent lab-
oratory, particularly when the supplier’s quality history isnot established or
well-known.

The form of certification will vary depending on the material and its
critical and major characteristics. Certificates of analysis, certificates of
test, and certificates of compliance are commonly used. The customer may
choose to furnish a form with blank spaces to be filled in by the supplier.
Data required from the supplier may take many forms: control charts;
batch-by-batch information; and frequency distributions, which display the
data from the supplier’s inspection of the lot shipped.

A critical component of the customer—supplier relationship is that the
data are accurate. If there is enough confidence in the data that are sup-
plied with the incoming materials, the customer can eliminate non-value-
added testing.
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Basic Issues:
Supplier Rating

James L. Bossert, Arthur Blank,
and Brian Margetson

Summary

Reasons for rating
Objectives
Elements of rating
Use of rating

Potential rating problems

Supplier rating has been abasic element of comprehensive quality programs
for many years. Most major corporations have developed and implemented
a form of supplier rating, and as the need to know increases many more

REASONS FOR RATING

organizations will be creating their own new systems.

As new programs emphasizing ship-to-stock, manufacturing
resource planning 11 (MRP I1), and JIT are implemented, there is an ever-
increasing requirement for strong discipline in purchased material control
operations. Information previously not considered significant has taken
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on new meaning and many elements of supplier performance previously
ignored are now being monitored.

Maintaining satisfactory supplier performance is essential to all who
purchase goods and services; therefore it is necessary to continuously mon-
itor supplier activities. Data must be collected and analyzed to establish
trends and identify areas requiring further action. In order to be effective, a
supplier rating must be an operating function in an organization, not just
another report to show “look what we did.”

The basisfor supplier rating is aquality information system that allows
for the retrieval and analysis of data. It also is dependent on information
from other operating systems to reach beyond the basic elements of scrap,
rework, and deficiency reporting.

More often than not, the requirement for a rating evolves as a quality
program matures and the need for more usable information relating to pur-
chased materials is realized. This need is reinforced by various guidelines
defining the elements of comprehensive quality programs; therefore, ratings
typically are in use by major organizations that have developed sophisti-
cated quality systems.

Governmental and regulatory agencies, aswell as someindustry groups,
define requirements for control of purchased material, and a supplier-rating
program can serve to document trends in performance. The Automotive
Industry Action Group’s Industry Guideline for Quality Certification is one
such document that applies to organizations desiring to attain certified sup-
plier status. The guideline simply states:

The supplier will be responsible for assuring continuous quality
improvement of materials, processes, supplies, parts, and services
that are purchased for use in the supplier’s products and must
establish and maintain procedures related to this responsibility.

Although supplier rating is not mentioned, an effective rating system
can be the basis for establishing and measuring supplier performance.
Through planned data collection and analysis, a supplier rating can be an
important function in ensuring that continuous quality improvement is
achieved. Supplier rating is more than just a report or a measure of past
performance. It is a major operating system essential to a disciplined pur-
chased material control program.

Federal motor vehicle safety standards, military standards, good man-
ufacturing practices, the Aerospace Industries Association’s Guidelines for
Supplier Performance Rating Systems, and other source documents also
dictate that strong control of supplier operations must be maintained. An
integrated supplier rating system can be areal asset in the implementation
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of a comprehensive supplier assurance program.

Corporate requirements are one of the most common reasons cited for
establishing arating. In many instances, the edict will be genera in nature
and only state that suppliers are to be rated. The development and implemen-
tation of the rating is then left to the discretion of the operating staff.

This has not always been the case. The other extreme is the situation
where a rating package is handed down with “thou shalt do” instructions.
The user has little or no input to this type of program and operations have
atendency to become additional busywork because “corporate said so.”

Perhaps the best reason for implementing a supplier rating is that it
allows agreater awareness of achieved supplier performance. When integrated
with other operating functions, a supplier rating can serve many purposes,
ranging from monitoring quality costs to tracking the timeliness of incoming
materials. A strong rating can provide information necessary to effect change
and contribute to the profitability of an organization.

Other than contractual requirements, perhaps the most important reason
for implementing a supplier rating is that it can be effectively used to opti-
mize purchased material costs. Through analysis of past and current perfor-
mance, it is possible to coordinate a planned supplier improvement program
to reduce defect costs and advance toward the goal of on-time receipt of
defect-free product.

Even if you have an operational rating, the information contained in
the certification documents may yield some new insights and ideas for
improvement. As data-gathering technol ogies and capabilities increase, the
opportunities for system upgrade must be recognized and a continued quest
for improvement maintained.

A comprehensive supplier rating program will provide the information
necessary to plan and achieve the discipline necessary for continuous quality
improvement. The following sections will develop the various aspects of
supplier rating and describe how the concepts may be applied to strengthen
your supplier assurance program.

Objectives

The following objectives identify what can be achieved with a supplier
rating system.

 Information system. A supplier rating is primarily an information
system that permits the analysis of data to identify opportunities
to effect change.

» Measure performance. Before quality improvement can be
demonstrated, it is essential to establish and document the
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baseline. Some commonly evaluated elements are quality,
delivery, cost, service, and compliance.

» Trend performance. Trending is an indicator of changein a
supplier’s performance. This can be beneficial in the identification
of specific areas that need work.

» Source selection. A supplier rating allows customers to make
more intelligent decisions when sourcing new jobs or considering
present jobs for resourcing.

» Recognition. A supplier rating system provides an objective means
to determine your outstanding suppliers.

* Initiate action. When results do not meet expectations, a supplier
rating provides data on what areas need work and by whom. (The
supplier is not always the reason for not meeting expectations.)

» Plan activities. Audits, meetings, performance reviews, and
improvement projects are al activities that can be assisted with
agood supplier rating system.

» Data collection. Effective utilization of datathat are currently
collected, as well as the integration of new data, is accomplished
with a good system. You do not want to become a slave to your
data system; you want it to work for you.

Elements

At aminimum, there are three elements for any supplier rating system.

Quality. Quality improvement and defect-free performance imply a rela-
tionship between quality and deficiencies. The absence of reported defi-
ciencies equates with desirable quality performance, so that the measure of
quality is directly associated with whatever deficiency reporting system
you may have in place. Your rating can be only as good as the data that are
available, so if you have incomplete or flawed data, your ability to deter-
mine an effective rating is hampered.

Some common measurements of quality relate rejections to receipts.
Quality performance can be expressed in many ways: percent defective (for
parts or lots), parts per million, defects per million, parts per billion, and
defects per hillion.

Ddlivery. Delivery is an item that is becoming more critical as companies
move to decrease their inventories and look at becoming more JI'T oriented.
Some common considerations are percent of on-time delivery (as specified
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by the purchase order), percent of early deliveries, percent of late deliveries,
percent of over order quantity, and percent of under order quantity

Cost. A major criterion of supplier evaluation is the cost of doing business.
If your company has a quality cost system in place, then the cost can be
incorporated into the supplier rating and you can have alook at the true cost
of each supplier to your business. This can include items such as scrap,
inspection, rework, and return costs.

Other elements that can be included are compliance (how well doesthe
supplier comply with the specifications?), service (what type of service does
the supplier provide?), technical support (is any available?), response to
schedule changes, and price-quoting accuracy.

Reporting. After the database has been established, it is necessary to deter-
mine what should be reported, to whom, and how often. Computers can
handle more data than most people could ever review, so care must be taken
that the report is both meaningful and utilized. For example, to summarize
asupplier’s performance, the suppliers requiring detail might be sorted out
and then trended. For a commodity, there might be a comparison of al the
suppliers of a given commodity and what problems have occurred with
each supplier. A purchasing manager may want to rank suppliers by each
buyer, so that workloads may be more evenly distributed.

Management reporting generally isfocused on the economic factors of
supplier performance. Some of the elements that can beincluded in this are
total supplier responsibility defect cost, total dollar value of purchased
material, percent defect cost to dollar value purchased, total defect cost
debited to suppliers (recovery), percent defect cost recovered, number of lots
received, number of lotsinspected, number of lots rejected, number of sup-
plier detail performance meetings, trends of defect cost and recovery, and
corrective action activity.

USE OF RATING

A rating is only as good as the way it is used. In many cases, after the sup-
plier rating is set up, the training program begins. All expected and poten-
tial users must be trained on what is available, what it means, and how it
can be used. This not only includes the customer’s facility, but also the
supplier’s. Lack of familiarity or a negative outlook about the rating can
create many roadblocks to current and future use. After this hurdleis over-
come, the supplier rating can be used in the following ways:
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Performance evaluation—ranking. Supplier performance should
be ranked in terms of the category that is most important to you.
This ranking can be done in two ways. First, report the suppliers
that have the highest potential for improvement. When gains are
made, they should drop off the list. A second method isto list
the best suppliers in descending order. This allows the customer
to quickly determine which suppliers should be getting more
business and identifies candidates for partnerships.

Action planning. If a supplier is rated low, some efforts may
be desirable to bring it up to expectations. Based on the data,
the customer can determine if the low rating was due to an
unusually bad lot or a series of lots. What has been done and
what still needs to be done?

Meeting with suppliers. Supplier rating is a means of communi-
cating with your suppliers. It creates another vehicle for dialogue
to take place. The sharing of information will be enhanced because
the supplier understands how all suppliers are rated. Objective
data are used as opposed to opinions.

Product and process audits. When problems occur, it becomes
necessary to perform a special audit. Audits are functions above
and beyond routine operations and require the allocation of
additional resources for a limited period of time. Actions will
have to be prioritized to maximize the use of resources.

Corrective action program. Asin any action-oriented program,
the purpose of your rating is to effect change. When problems
occur, many customers expect to identify what corrective action
has taken place to ensure that the problem is fixed. Ideally, the fix
is permanent, but if it is not, the customer can use the corrective
action activities as a springboard to reevaluate the goals and
expectations of the supplier partnership and what long-term
activities must occur.

Supplier recognition. Suppliers that continually demonstrate
outstanding overall performance can be identified and slated
for special recognition.
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POTENTIAL RATING PROBLEMS

As with any system, there are some potential problems that must be con-
sidered. The theory behind this section isthat if you are aware of the poten-
tial problems, you should be able to avoid them when developing your
system. The seven most common problems follow.

1.

System not documented. In many companies, one person is
designated as the one to develop the supplier rating system. That
person becomes an expert in the system and manages all aspects
of it. Unfortunately, when that person moves on to another
assignment, leaves, or retires, the system falls apart. Little or no
documentation was developed because it was not considered
necessary. Total dependence on one or two people (who have all
the information in their heads) is contradictory to the basics of
sound operating systems. Instructions, guidelines, responsihilities,
and procedures must be documented and kept up-to-date.

Cluttered reports. The format in which the information is presen-
ted plays an important role in determining the report’s usability.
Care must be taken to structure your reports for readability and
ease of use. Your supplier rating is not the place to present al the
information that has been accumulated to develop that rating.

Database maintenance. In the quest to collect and save every
tidbit of information, there is a tendency to require a significant
amount of unique data to be collected for rating purposes alone.
You have to fight the urge to make this database the recipient of
every piece of data even remotely related to suppliers. Keep only
current and relevant data. If you have no use for certain elements
of data, do not keep those elements in the database.

Timeliness. Do not get locked into atime frame that prohibits the
timely monitoring of supplier performance. The effectiveness of your
rating is directly related to the timeliness and completeness of your
data. Guidelines must be established to achieve prompt data entry.

Lack of discrimination. Ratings that are too general are not
effective in identifying areas for action. When only summary-
type information is available, problems often are not identified
by the rating. This can occur when supplier identity cannot be
associated with the product or when the identity islost in pro-
cessing because it is based on the item number and more than
one supplier is supplying that item.
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6. Operational problems. Implementation and maintenance of
the supplier rating system has to be an integrated effort. All
operating departments must be aware of each other’s needs and
share information. Failure to do so creates a situation in which
system changes can destroy data. The system has to be user-
friendly in al senses of the term.

7. Management support. If thereisalack of management
commitment to the project, the utilization of the data may
never be realized. Management plays amajor rolein the
acceptance and use of a supplier rating.

EXAMPLE OF A SUPPLIER
RATING SCHEME

An example of a supplier rating scheme currently in use follows. It isarel-
atively ssmple system used by Hughes Missile Systems Company. Raymond
Wittkop, the section head of the supplier product assurance engineering
group, obtained permission for inclusion of this system. This example not
only shows how an easy to understand and use system can be initiated, but
also how it can be documented and implemented.

An Example of a Supplier Rating System

Hughes Missile Systems Company’s (HM SC) Supplier Performance Rating
System (SPRS) helpsto ensure the reliability and performance of the prod-
uctsit suppliesto its customers. HM SC depends on its suppliers to meet all
of its cost, schedule, and technical requirements. HM SC’'s SPRS provides
information needed to support selection of the best supplier for each job.
The purchased price of material isonly apart of what it costs HM SC to buy
from a particular supplier. HM SC also incurs nonproductive costs (events):
the cost of anything that HM SC hasto do as aresult of a supplier’s reduced
quality or delivery nonconformity. These nonproductive costs would not
occur if each supplier routinely shipped conforming product. The SPRS
uses a best-value algorithm to eval uate performance. Receiving, inspection,
and manufacturing floor data are used to develop a history of each sup-
plier's performance in supplying a particular part. The total projected cost
of buying a specific part from a particular supplier is used to determine the
best value when analyzing bids for awards.
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How the System Works

The best-value algorithm determines each supplier’s performance rating
based on a performance index (PI), which is the relationship of noncon-
forming costs to purchased costs. There are five indices developed by best
value, which procurement uses for evaluating suppliers during the bid eval-
uation process.

1.

Part performance index (PPI). Best-value data are collected

and expressed by part number/supplier. The PPI is the index that
includes both quality and delivery data and is used during the bid
evaluation process to help determine the best-value supplier.

Supplier performance index (SPI). Best-value data are collected
and expressed by the supplier’s rated supply point. Thisis an
overall performance index that includes both quality and delivery
costs for all of asupplier’s parts and is utilized for tracking and
analyzing performance trends.

Commodity performance index (CPI). Best-value data are
collected and expressed by commodity grouping. This index
identifies the performance of all parts/suppliers within a specific
commodity group. Thisindex is used for a supplier/part when no
performance history is available.

Quality performance index (QPI). Best-value data are collected
and expressed by part number/supplier for quality events only.
This index shows performance on quality-related events, such as
floor failures, scrap, supplier corrective action reports, receiving
inspection failures, and so forth.

Delivery performance index (DPI). Best-value data are collected
and expressed by part number/supplier for delivery events only.
Thisindex only looks at how suppliers perform in delivering
parts against purchase order requirements. Are they on time,
early, or late?

There are avariety of supplier-caused nonproductive events that incur
costs. Each nonproductive event costs HM SC time and money. These costs
have been evaluated and a standard cost has been assigned. The most com-
mon nonproductive events are:

1.

Reject nonconforming material and return to supplier.
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2. Reject nonconforming material at source and make second
source inspection.

3. Accept nonconforming material after rework or repair
by HMSC.

4. Accept nonconforming material by material review action.
5. Floor failures.
6. Material delivered early or late.

Only supplier-caused events are figured into the Pl. Every week, data
are tallied for the preceding two years. HMSC isolates al records for each
specific supplier/commodity/part number and determines the total pur-
chased cost for the past two years. Then nonproductive costs for the same
period are determined by multiplying the applicable standard cost per event
by the number of recorded events. The total purchased cost and the total
nonproductive costs for the two-year period are added together and divided
by the total purchased cost to determine the PI.

| = purchased costs+ nonproductive costs
purchased costs

P

By isolating purchased and nonproductive costs, Pls can be reported by
supplier (SPI), by supplier/part (PPI), by quality events for a supplier/part
(QPI), by delivery eventsfor asupplier/part (DPI), and by commodity (CPl).
The commodity index shows the performance of al suppliers within a
given commodity grouping. A supplier without any nonproductive event
charges will have an index of one (1.0).

The equation shows how an index is derived (fictitious costs given for
purposes of illustration, only).

Total purchased cost $100
Nonproductive costs
Return to vendor 2@ $4=%8
Material review 2@ %2=%4
Material late 3@ $3=9%9
Material early 1@ %$1=9%1
Nonproductive costs subtotal $22
Purchased plus nonproductive costs $122

Pl ($122/100) 1.22
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A Pl can go below one. A supplier credit can be applied, which, when
subtracted from zero nonproductive costs, resultsin a performance rating of
less than one;

Example certified supplier credit: $10

Pl = purchased costs ($1000) + nonproductive costs (— $10)

Supplier credits are obtained through the application of HMSC's certi-
fied supplier program. Supplier creditswill only allow a performance index
to go below one if credits exceed the nonproductive costs.

Purchased costs ($1000)

Pl =0.99

Certified Suppliers

Certified suppliers are those that consistently meet all of our requirements
and with whom we have certified supplier agreements to reduce source and
receiving inspection. We believe in rewarding good performance. HMSC's
estimated savings from dealing with a certified supplier are factored into
the PI. For information on certified supplier status, contact your buyer or
supplier control in HMSC's materiel department.

Supplier Data Sources

HMSC's quality and acquisition databases collect supplier performance
information from various sources.

* Initial inspection data. Each source surveillance or receiving
inspection/test is documented in the SPRS. These data include
part number, lot size, number of parts accepted or rejected, reason
for any rejections, and the quality disposition. HMSC maintains
data by supplier, part number, and commodity.

» Floor failure events. Supplier-caused discrepancies found after a
part closes to stores or has been installed in an assembly can have
serious impacts on HM SC’s operations and on the quality of its
products. HM SC adjusts the supplier’s PI accordingly.

» Conditionally accepted materials. Information is gathered on
materials that do not conform to specification, but are accepted
through the material review process.

 Receipt versus schedule. The SPRS system tracks the difference
between purchase order schedule and actual receipt dates, and
identifies undelivered, past-due items and unauthorized early
deliveries.
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How HMSC Uses the System

Past performanceisagood indicator of potentia future performance. HMSC's
intent is to use suppliers that have the best indices. Business with suppliers
who have an unsatisfactory performance rating is discouraged. Past perfor-
mance also is used to determine levels of inspection, to nominate candidates
for certified supplier status, and to advise any supplier whose performance
needs improvement.

The supplier PPl allows HMSC to establish the total evaluated cost for
buying a particular part from each supplier. The total evaluated cost becomes
the best-value price.

Supplier A Supplier B Supplier C

Quoted price $1000 $1065 $1025
(%) PPI 1.45 1.20 1.04
Total evaluated cost | $1450 $1278 $1066

Although supplier C does not have the lowest quoted price, the history
of reliable performance results in the lowest total evaluated cost, or the best
value; therefore, supplier C would be the recommended choice.

The average PI for al suppliersin each commodity is also calculated.
Suppliers receive quarterly reports of their standing in relation to this aver-
age CPI. New suppliers/parts are given the average commaodity index until
history is established.

Many of HMSC's customers are represented by the defense plant rep-
resentative office (DPRO), which periodically reviews HM SC's subcontract
management methods. HM SC is also frequently audited by other customers
and government agencies. SPRS demonstrates to them that HM SC is choos-
ing responsible suppliers, that it is working with suppliers to improve their
performance where needed, and that it is reducing unnecessary costs.

How Suppliers Can Help

Like any other computerized system, the SPRS depends on human input.
Data errors that cause inaccurate Pls are correctable. HM SC encouragesits
supplierstojoin it in continually improving the system. Specifically, HMSC
appreciates supplier input in three areas:

1. Requirements. Suppliers should note on their quotation any
reguirement contained in the drawing or specification callouts
that cannot be met, or where alternative eguivalent methods
would result in lower overall cost.



Basic Issues: Supplier Rating 67

2. Responsihility for defects. Defects that cannot be substantiated as
HM SC-caused will remain the responsibility of the supplier. If a
supplier can show that a defect charged to them was caused by
something HM SC did, the rejection will not affect the supplier’s
PI. HMSC makes every attempt to ensure that responsibility is
properly assigned in the first place.

3. On-time delivery statistics. When HM SC-initiated changes on a
part cause a delay, suppliers should request appropriate changes
in the purchase order delivery date. Suppliers should also process
outside receiving reports promptly. Material that has been sent
back to the supplier will be tracked for return delivery status.

HMSC's system allows buyers to compare each supplier’s overall per-
formance against the requirements of the purchase order and the perfor-
mance of other suppliers providing the same commodity. Suppliers are
encouraged to inform the responsible buyer of potential problems.

Variability Reduction and Process Control

One of the most important things that you can do as an HM SC supplier isto
understand, promote, and practice variability reduction on al of your oper-
ations. Integral to thisis process control. The word process in process con-
trol means any activity that a company performs that takes an input and
produces an output (products, services, or information) for a customer. This
could mean everything from receiving parts and materials at your dock to
how you load and prioritize your work on the production floor to how you
market your products or services. A process should add value to a product.
However, some processes are inefficient and add more costs than are
required. This is where the control comes in. If a company can understand
its processes and control them effectively, it can produce products that make
it more competitive. This means looking at all facets of a business from an
overall perspective, with the result being a more competitive company.
HMSC isreviewing al of its processes from A to Z to improve its position
in its market. Suppliers that incorporate this example will naturally improve
their position with HMSC. HM SC is offering to help its suppliers, through
training, information, and support, to follow itslead in variability reduction.
Contact an HMSC buyer or supplier control for more information.

Supplier Report Card

For every quarter within the last two years that a supplier has had activity, a
report that shows overall performance and the performance of part numbers
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supplied will be available. Supplier overall performance isidentified by the
SPI. The SPI is calculated from the purchased costs and the cost of nonpro-
ductive events over the previous two years. The SPI presents the supplier
with performance trend data in relation to SPIs from previous report cards.
A reduction in the SPI indicates improvement.

Thereal story isindividual part performance. The supplier report card
shows four indices that help suppliers review their individual part number
performance. These same indices are used by HMSC buyers when deter-
mining source selection.

The CPI is the performance index of all part numbers from all suppli-
ers within acommodity grouping. This can tell the supplier and the HMSC
buyer how a specific supplier/part has performed relative to the commaodity
average. The CPl is aso the performance index applied to a new supplier/
part number where no performance history exists.

The PPl isthe performance index of a specific supplier/part. Thisisthe
overal performance for this particular part number for that supplier. Once
the HMSC buyer has received bids from suppliers, those bids are factored
by the specific supplier/part PPIs to determine the projected best value. The
best value is what HM SC uses in source selection.

In the following example, we use the previous best-value example and
show the same scenario but thistime the best-value supplier, supplier C, has
no supplier/part history. The CPI for this part number will be 2.00.
Remember, the CPI is the average of all supplier/parts within a given com-
modity classification.

Supplier A Supplier B Supplier C

Quoted price $1000 $1065 $1025
(%) PPI 1.45 1.20 2.00 (CPI)
Total evaluated cost | $1450 $1278 $2050

Thistime the best-value priceisfrom supplier B. Even though supplier
B hasthe highest quoted price, its PPl makesitstotal evaluated cost the best
value. This example shows the importance of supplier performance. In this
case, it islikely that supplier B would receive the award.

The QPI is the performance index of supplier/part events that pertain
only to quality and have been determined to be the supplier’s responsibility.
Quality events include inspection, material review, return-to-vendor, floor
failures, supplier corrective action requests, or any event based on quality-
related issues. The only eventsthat are not quality-related are delivery events.

The DPI is the performance index of supplier/part events that pertain
only to delivery. The measurement criteria cover three delivery events: on
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time, late, and early. Delivery events are calculated by comparing the pur-
chase order delivery date of a shipment to the actual receipt date of the
shipment. Late deliveries cost HMSC in scheduling delays, external and
internal expediting, and customer confidence. Early deliveries cost HMSC
in working capital, excessive incoming receiving inspection queues, and
related priority management. Delivery performance is an important issue.

The supplier report card will show al of the performance factors
affecting the supplier/part performance rating. Unsatisfactory events are
listed, allowing the supplier to verify and identify any problem areas. HM SC
requests that all suppliers identify to the buyer any event that seems to be
incorrect. The supplier and HMSC, as a team, can investigate and correct
any errors.

The following materia illustrates the new supplier report card that incor-
porates these new measurements. For your information, the HM SC SPRS core
development team consisted of Jim Benjamin, Nancy Brydle, Chris Callins,
Gail Dunlap, Dave Landesberg, Blake Lindstom, and Raymond Wittkaop.

Thefirst part of the supplier report card is the introductory letter. This
letter displays your SPI, the data cutoff date, and the total number of lots
received during the two-year rating period.

The second part starts the listing of specific part number information
for al part numbers that you supplied during the two-year rating period.
This listing has two sections. The first section is the supplier information
and the second section, identified as Part Number Summary, shows sum-
marized data about all the part numbers you have supplied (see Figure 7.1).

As of date: Supplier Report Card
7128/04 ABC Corporation
Ohms Law, NY 12024

Lots presented: 44 Supplier code: 12345A
Two-year SPI: 1.30

Part Number Summary Page 1

Current Qtr Two Year Two Year Indices

Part Lots | Lots | Lots | Lots | Lotsin
number prsnt | reject | prsnt | reject | insp CPI |PPI [QPI | DPI

6100500-2 | O 0 18 2 1 108 (1.31 |101 |1.29
6100500-4 | 3 3 12 2 0 1.08 |1.31 |1.06 | 1.25
6100197-1 | 3 0 9 0 0 1.08 [1.58 |1.02 | 1.56
650056-1 |0 0 1 0 0 1.42 |2.69 | 1.00 | 2.69

Figure 71 A sample supplier report card—part number summary section.
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The third part contains the section called Nonproductive Events for the
Current Quarter, which lists all nonproductive events. These nonproductive
events are apart of the current quarter indices calculated by best value. This
portion of the report card allows you to see where problems have occured
and lists ample information for discussing any problems with your buyer
(see Figure 7.2).

Thelast page of the report card is aglossary of terms used in the report
card and the SPRS system (see Figure 7.3).

Extraordinary costs are costs incurred from tasks performed beyond
the normal scope of work and not tracked/recorded within the existing
systems. An example of this would be actions taken to resolve supplier
problems or the monitoring of the supplier’s progress. These actions may
involve personnel from procurement, engineering, quality, production con-
trol, or management.

All information in SPRS is considered Hughes-proprietary and is pro-
vided only to those involved. Suppliers have access only to data on their
own performance.

As of date: Supplier Report Card
7128/04 ABC Corporation
Ohms Law, NY 12024

Nonproductive Events for the Current Quarter Page 1

Part Event | Event | PO PO | Receiver | Sys Document
number date code | number | line | Qty number | number
6100500-2 | 7/28/04 | LDLV | 900021 | 0001 18 R10000001234
6100500-2 | 7/28/04 | LDLV | 900002 | 0001 1 R10000001235

6100500-4 | 7/09/04 | PRB | 900040 | 0002 | 292B001 | 6 R10000001238
6100500-4 | 7/09/04 | PRB | 900040 | 0002 | 332C001 | 32 R10000001234
6100500-4 | 7/09/04 | PRB | 900040 | 0002 | 337B001 | 19 R10000001235
6100500-4 | 7/09/04 | RI 900040 | 0002 | 292B001 | 6 R10000001238
6100500-4 | 7/09/04 | RI 900040 | 0002 | 332C001 | 32 R10000001234
6100500-4 | 7/09/04 | RI 900040 | 0002 | 337B001 | 19 R10000001235
6100500-4 | 7/09/04 | RTV | 900040 | 0002 | 292B001 | 6 R10000001238
6100500-4 | 7/09/04 | RTV | 900040 | 0002 | 332C001 | 32
6100500-4 | 7/09/04 | RTV | 900040 | 0002 | 337B001 | 19
6100500-4 | 7/09/04 | LDLV | 900040 | 0002 64
6100197-1 | 7/02/04 | EDLV | 900042 | 0003 | 424B002 | 4
6100197-1 | 7/02/04 | EDLV | 900042 | 0003 | 424B008 | 4
6100197-1 | 7/06/04 | LDLV | 900087 | 0005 | 428C012 | 2

Figure 7.2 A sample supplier report card—nonproductive events section.
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Explanation of Indices

All indices represent a ratio of the total cost of ownership compared to the
price of the product. For example, an index of 1.85 means that for every dollar
Hughes spends with you, it costs Hughes a total of $1.85. The lower the index,
the better. Indices are summarized in five different ways as described below:

PPI Part performance index Summarized by supplier/part
for all quality and delivery
nonproductive events

QPI Quality performance index Summarized by supplier/part for
all quality nonproductive events

DPI Delivery performance index Summarized by supplier/part for
all delivery nonproductive events

SPI Supplier performance index Summarized by supplier/part
for all quality and delivery
nonproductive events

CPI Commodity performance index Summarized by commodity
code for all quality and delivery
nonproductive events

Legend of Event Types

Event code Description

EDLV Early delivery against PO contract schedule

LDLV Late delivery against PO contract schedule

RI Receiving inspection failure

Sl Source inspection failure

PRB Item processed through Hughes Preliminary Review Board

MRB Item processed through Hughes Material Review Board

RTV Item returned to vendor

RWK Item requires rework

SCRAP Item scrapped

FF Item failed on the shop floor

GIDEP Processing of a government industry data exchange
program action

SCAR Processing of a supplier corrective action request issued
by Hughes

XORD Hughes incurs costs beyond the scope of normal

supplier relations

Figure 7.3 Last section of a sample supplier report card.
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Conclusion

Working as ateam, HMSC and its suppliers can develop a significant com-
petitive edge. In addition, HM SC is committed to treating al of its suppliers
fairly, equally, and ethically. The SPRS assists the process by identifying the
best performers, as well as those that need improvement.

HMSC enjoys working with its suppliers to implement concepts and
techniques that improve quality and productivity, and reduce costs. Working
together in long-term relationships to build quality products, delivered on
time, is mutually beneficial.

If you have any questions, or would like further information, contact
your buyer or supplier control in HMSC's materiel department.

Materiel Department

Hughes Missile Systems Company
PO Box 11337

Building 807 M/S A2

Tucson, AZ 85734-1337
602-794-7402

A FINAL WORD ON SUPPLIER RATINGS

This chapter has examined some logic on the development of supplier
ratings. These ratings must be established with care because there is a cer-
tain amount of concern that the supplier experiences when arating is first
proposed. The example shown is one way to approach supplier rating. It is
important to look at what is necessary for your business to perform its day-
to-day activities. Ask, What do | expect from my suppliers and what are
things that are not required, but if done would enhance our partnership?
There is an old adage that says, “What gets measured gets done,” so mea-
sure what is important to you.

ENDNOTE

1. AIAG, Industry Guideline for Quality Certification (Southfield, MI: AIAG,
1992).



Copyrighted Materials

Copyright © 2004 American Society for Quality (ASQ)
Retrieved from www.knovel.com

38

Basic Issues:
Communications

James L. Bossert and Janet R. Raddatz

Summary
» Types of communication
* Frequency of communication
* Nonconforming materials

* Problem identification and resolution

henever two parties get together, there is a potential for communi-
cation problems. Both parties have different ideas about what they
want to get out of each meeting. What the customer and the sup-
plier want isto create an atmosphere of openness and interest so that the busi-
ness at hand is accomplished as quickly and as graciously as possible.
When developing a partnership with suppliers, the customer wants to
establish a schedule of communication on routine issues. It also is a good
idea to reinforce the issue of contacting the customer as quickly as possible
when a problem arises. So, the two basic reasons for communicating with
suppliers are routine issues and nonroutine issues. Nonroutine issues can
include problems, new people on board, new management, and so on.
Routine communications should initially take place once a month for
both teams. If the teams are in the same area, this can be done face to face;
if not, a conference call is a good way to address this. This communication

73
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allows teams to become familiar with each other. Until a level of confi-
dence can be built up, openness with each other will come slowly. In
fact, during the initial meetings, most of the communication will be one-
sided. The customer will do most of the talking. If the customer can
quickly develop atrusting relationship, the process to a meaningful part-
nership will be expedited.

The first meeting of the teams should take place at the supplier’s facil-
ity. This serves two purposes. (1) the customer’s team can see the facility,
and (2) it sends a positive message to the supplier. The message is that the
customer is interested in the supplier and wants to help the supplier in any
way. The customer is meeting the supplier on the supplier’s turf. The sup-
plier will be more comfortable in familiar surroundings, and this lends itself
to open communications.

It is necessary for the customer’s team to meet before the initial visit to
discuss the purpose of the visit and the team’s long-term goal. An agenda
should be prepared jointly and sent to all team members. Generally, theini-
tial meeting is one where the customer talks about the relationship that is
beginning and where the customer hopes it will end. The customer also has
the opportunity to show where and how the product being supplied will be
used. This creates an opportunity for the supplier to make aternative sug-
gestions about other materials that may be more suitable for the intended
purpose. This can lead to the acceptance of a better-suited product if it can
pass the accreditation testing.

At the end of the initial meeting, a schedule should be established for
future meetings. If the supplier is located nearby, the monthly meetings
could alternate from the supplier’s facilities to the customer’s facilities. If
the supplier is not in the local area, then quarterly meetings should be set
up at alternating facilities, and, in between, meetings can be accomplished
by conference call. This enables the customer and supplier teams to talk
routinely and keep costs down.

Before every meeting, an agenda should be sent to both teams so that
everyone is prepared. Routine monthly meetings can last as long as neces-
sary, but experience has shown that after ayear these can be cut back unless
there are problems or special circumstances. Some examples of special
circumstances include new people brought onto the team due to retirements
or personnel changes, new ownership, or a new location. A rule of thumb
isto have each team visit the other facility at least once ayear after the first
year. This helps maintain good relations.

In some instances, the customer furnishes the raw material, parts, or
assemblies for subsequent supplier operations or processes. It is important
that the purchasing agreements establish the supplier’s responsihilities to
(1) receive, inspect, account for, and store such material; (2) contact the
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customer regarding disposition of any furnished nonconforming material
prior to using it; and (3) determine the total cost of such material that may
be unacceptable after the supplier has performed work on it.

Nonconforming material should be identified promptly and separated
from other material pending material review. The purpose of reviewing
nonconforming material is to determine causes of nonconformity and to
obtain corrective action on serious or repetitive nonconformances. Quality
assurance, design, engineering, marketing, or amaterials review board may
determine the disposition of nonconforming material.

Disposition may be to use as-is, screen, repair, scrap, or rework non-
conforming material in the customer’s plant or to return material to the
supplier for screening, rework, credit, or replacement. In the event the deci-
sion is to accept the nonconforming material, concurrence of production,
engineering, and quality assurance may be obtained as required by company
policy and customer specifications.

Feedback of information and samples of nonconformances are impor-
tant to eliminate any misunderstanding on the part of the supplier and to
obtain corrective action by the customer.

Costsincurred by receiving inspection will vary depending on lot size,
the number of lots, the product mix, product complexity, special laboratory
test requirements, specialized gaging, test equipment, inspection methods,
and skills. Continuing pressures to reduce costs tend to optimize these
factors for increased efficiency. Other costs also are there, but generally are
hidden in most companies: accounts receivable labor, repackaging costs,
downtime costs, and so forth.

Receiving inspection costs have traditionally been accumulated and
apportioned among all products as a part of general overhead. However,
the charging of receiving inspection costs directly to specific products is
advantageous in determining true costs of each product, particularly when
there arerelatively large differences between the sales volumes, profits, and
costs of the various products. The costs of collecting direct charges must be
weighed against the anticipated advantages in controlling these charges.
The costs for shipping rejected material back to the supplier for screening,
rework, or credit usually are billed to the supplier.

Costs of screening or reworking by the customer in order to meet
production schedules usually can be recovered from the supplier, provided
these are negotiated for in advance between the supplier and customer.
Certifications should be in the form of labeling or written statements and
may be useful in reducing receiving inspection.

The labels attached to the product or lot package are intended to be
informative and can include a description of the product, various product
data, instructions for its use and maintenance, and safety precautions. These
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may be so worded as to imply that the supplier guarantees that the product
conformsto the label. Another step of labeling is certification labeling that,
in addition to describing the product, bears statements attesting that the
product is free from specified hazards. Usually, certification labeling is
based on testing done by the supplier or an independent testing laboratory.
For example, Underwriter’s L aboratories devel ops and publishes standards
for materials that comply with protection from fire, burglary, hazardous
chemicals, and so forth.

As stated earlier, when problems arise with respect to nonconfor-
mances, it isimportant that the customer notify the supplier as soon as pos-
sible. The customer should clearly identify the problem with specific
details. If a problem is stated in terms such as “will not assemble,” or “will
not mate,” the supplier will have a difficult time identifying the source of
the problem. For example, if the problem isthe result of a distance between
holes that is not to drawing or specification, the supplier can go back and
rectify the problem.

If the holes are to specification, there may be a problem in the cus-
tomer’s process. It is the responsibility of both teams to identify the prob-
lem sources at their respective facilities, correct the nonconformances, and
improve the process so that the nonconformances do not occur again.

All corrective action must be documented so that if a similar problem
occurs, thereis some traceable starting point. Thisis accomplished in many
companies through the use of regjection or nonconformance reports. It lists
the cause for rejection and has room for the supplier to identify what cor-
rective action has been taken. A visit to the supplier may be necessary to
demonstrate the problem and determine the appropriate corrective action.

Another tool for problem identification is a failure mode and effects
analysis (FMEA). This tool is used widely in the automotive industry and
has proven to be successful in the identification of potential problems and the
actions necessary to fix them.
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Basic Issues: From Ship-to-

Stock to Just-in-Time

Richard J. Laford

Summary

Evolution of ship-to-stock

Supplier and product qualification
Auditing the ship-to-stock system
Advantages of a ship-to-stock program

Relationship of ship-to-stock to just-in-time

itional method of assessing supplier quality by means of the incoming

Si pping suppliers’ products directly to stock is an aternative to the tra-

nspection process. The ship-to-stock (STS) program is away to more
efficiently and economically handle incoming material from high-quality
suppliers. It requires purchaser and supplier personnel to talk (as partners
rather than adversaries) about quality systems and product requirements.
STS principles were developed in a military environment and have since

been implemented successfully in the commercia business world.

Traditionally, the purchasing company selected an approved supplier
of material by evaluating its quality systems, assessing its financial posi-
tion, and determining its design and manufacturing capabilities. From that
point on, they monitored the supplier’s product quality through incoming

and source inspection.
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Often, the unintended results of this approach were delaysin the supplier-
to-user time cycle, duplication of effort and equipment, discovery of problems
at the wrong time and place, untimely corrective action, and inefficient use
of human resources. These serious drawbacks are strong incentives to con-
sider an STS program.

The STS program can be divided into three phases: (1) candidacy, (2)
qualification, and (3) maintenance. In the candidacy phase, past quality his-
tory indicates if a supplier’'s system is producing quality products, therefore
making the supplier a potential candidate for the STS program. The sup-
plier and the purchaser’s STS representatives establish the STS agreement
criteriathat will form the requirements for the supplier’s qualification. The
ST S agreement also outlines the quality rating, audit, and inspection require-
ments necessary to maintain the program.

After the background data have been collected and the STS agreement
defined, the information is evaluated by the STS coordinating committee,
which decides whether to consider the supplier as a candidate. The com-
mittee is made up of a cross-section of major departmental functions and
representatives from each manufacturing plant.

The qualification phase entails both supplier qualification and product
qualification. The candidate supplier must undergo in-depth quality system
and process surveys, which are performed with special attention to the sup-
plier's adherence to process controls. These surveys, along with the quality
history, form the basisfor the decision to qualify the supplier for the program.

Because the STS program is based on supplier/product combinations,
product qualification also is necessary for the program’s success. The prod-
uct qualification process requires:

» A first-article inspection and/or evaluation test.

» A characteristic accountability, which is the process of reviewing

each characteristic on the engineering drawing/specification
for the supplier's method of manufacture and frequency of

inspection. (This review documents the quality plan for the
specific product.)

* Successful completion of a minimum number of lot-by-lot
inspections with a predetermined minimum quality rating.

 Product manufacture using a mature production process.

» Approva of the supplier quality control engineer, who is
responsible for monitoring the STS program with the supplier.

After a product is qualified, that product may only be released and
shipped by a designated supplier STS representative. The supplier STS
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representative audits each STS ot (after all processing and final inspection)
to verify completion of all operations, verify critical and major characteris-
tics, and ensure the completion of all paperwork. The representative’s stamp
and signature on the packing dip attest that the lot meets the requirements
of the STS program.

The maintenance phase involves system audits, process audits, product
audits, and inspections.

Annual system auditing verifies the effectiveness of the supplier’s con-
trol of the quality system and process. It includes, but is not limited to:

» Drawing and specification control

* Purchased material control

e Measuring and testing equipment control
 Process and product acceptance

» Material review and corrective action
 Finished materia storage

 Packaging and shipping

* Record retention

* Quality management and reporting

System audits are more strict than system surveys because they must
ensure that the supplier's system is till capable of producing an acceptable
product.

The second type of audit is the process audit, which is performed
periodically to ensure that the quality parameters are adhered to during
each process.

The third audit type is the product audit, which encompasses the
following:

e One hundred percent dimensional inspection
» Nondestructive testing (NDT), if applicable

» Review of inspection, heat-treat plating, NDT, and material
certification records

 Corrective action on any deficiencies

Product audits should be performed periodically (for example, each
quarter or every 1000 products) or at a frequency considered necessary by
the purchaser and the supplier.
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Periodic incoming or source inspection of the key product parameters
is the fourth element of the maintenance phase of the STS program.

Few commercial companies can afford the luxury of a staff of source
inspectors or regional quality engineers located in various parts of the
country, and they often have less expertise in supplier auditing than is
found in military environments.

Consequently, the locus of incoming quality engineering should make
each engineer responsible for all products produced by assigned suppliers.
This should be done to make the engineers supplier-oriented and force them
to concentrate on the supplier’s total program and quality yield. Otherwise,
they tend to be narrow in focus as long as their products are trouble-free
and unconcerned about other products assigned to other engineers, which
breeds a digointed effort in supplier quality management.

With this focus in place, the engineer has total responsibility for
assigned suppliers, and the emphasis will shift from product/process to a
total systems emphasis conducive to shipping products to stock.

The STS program may appear demanding on a supplier, but a close
examination shows that all of the supplier requirements already are present in
any good quality system. It isimportant that the supplier have an established
quality system that contains the proper controls to continuously produce an
acceptable product. With an established quality system, the purchaser need
only audit the supplier to ensure continued conformance and ship the prod-
uct to stock.

The STS program described here has the following advantages:

 Establishes close interface between purchaser and supplier
 Establishes mutual trust between purchaser and supplier

» Placestotal responsibility on the supplier, leading to
enhanced pride

» Encourages other companies to do business with the supplier
* Reducesinventory levels
* Reduces dock-to-line time

 Replaces incoming/source inspection activity with
scheduled audits

» Reduces need for specialized test equipment

» Reduces regjections by placing emphasis on quality early
in the process
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If asupplier has effective and proven control systems producing good-
quality products, it is redundant and perhaps foolish to perform incoming
inspections on a lot-by-lot basis. Quality management’s responsibility isto
seek out alternative cost-saving methods, and a viable STS program is an
excellent example.

JIT isaconcept that can be broken up into two segments: procurement
and inventory. JIT procurement involves scheduling and receiving purchased
goodsin such amanner that the customer carries almost no purchased goods
inventory.

JIT inventory relates to work-in-process inventory at a near zero level
and does not relate to STS.

STSisaprogram that focuses on the reduction of material acquisition
costs related to the quality function. STS operates under the premise that an
effective total quality control system yields products that fit the customer’s
needs. STS qualifies a product by verifying the design and the process that
makes the product, and then emphasizes auditing and periodic inspections
to verify that the process does not change. STS further emphasizes that the
cost of qualification and preventive auditsis less than the traditional method
of after-the-fact appraisal inspection.

JIT procurement focuses on these things, but also includes such addi-
tional elementsasrigid forecasting and scheduling, inventory carrying costs,
traffic and transportation costs, and so on.

In conclusion, one can see STS as a forerunner to J'T procurement.
With STS in place, the company can then focus on the many additional
issues involving JIT.> Appendix B includes some sample STS forms that
have been used in industry.

ENDNOTE

1. R.J. Laford, Ship-to-Sock (Milwaukee: ASQC Quality Press, 1986): 29.



Copyrighted Materials

Copyright © 2004 American Society for Quality (ASQ)
Retrieved from www.knovel.com

10
Basic Issues: Data Evaluation

James L. Bossert and Janet R. Raddatz

Summary
» Some descriptive statistics
» Plot the data

» Keep it simple (KIS)

the company, this data can go directly into afile in the purchasing
lepartment, can be sent to the using area, or can be plotted. Asmore
purchasing agents learn about quality and statistics, the data are going to
be examined more closely. This chapter focuses on some basic statistical
tools that will enable the customer to make decisions based on what the
data are saying.

Today, data comes in many forms: certificates of analysis, raw num-
bers, histograms, and control charts, to name a few. Suppliers are deluged
with requests for data in a variety of forms. For some it is not a difficult
task, for othersit is atremendous obstacle. The question each supplier should
ask is: “What are you going to do with the data?’ The answer received can
determine the long-term plansfor that supplier. For example, the author had
to develop a program for implementing SPC in the plant where he worked.

Eery day, data are received from various suppliers. Depending on
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There were five different supplier programs that had to be satisfied. Some
supplier programs wanted control charts, some wanted histograms, and
some just wanted raw data. The author ended up devel oping a program that
satisfied the most stringent requirements. The data were collected in the
same manner throughout the plant. These data were put into control chart
form for in-plant purposes. The suppliers who wanted control charts
received them, as did everyone else. All customers who came in and
requested data were shown the program and told what they would receive.
Everyone was happy; we had an SPC program that met our needs, and cus-
tomers received good information on our process. The point is that if sup-
pliers have a good documented plan for collecting and analyzing data, most
customers will accommodate in terms of data requirements. They also tend
to send more business to those suppliers.

The basic descriptive statistics that can be used on virtually any data
are mean and standard deviation. Basically, the mean is a measure of loca-
tion, and the standard deviation is ameasure of the spread or variation. There
are times when the median may be preferred over the mean. This happens
when there are some extreme points that will influence the mean.
Sometimes these extreme values are called outliers or fliers. An easy way
to identify possible outliersis by collecting data in groups of odd numbers
(3,5, 7,9). Most of the data will be around the true average, the outliers
will be in a distinct group apart from the main body. (See Figure 10.1).

The mean is the sum of all values divided by the total number of val-
ues. The median is the center point of all valuesin agroup. So, if there were
seven valuesin agroup of data, the median would be the fourth point when

o &
O 0

S
\Q

Figure 10.01 Outlier identification.
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ranked from low to high. The mean would be the sum of all the points
divided by seven. The two numbers may not be the same.

The standard deviation is a measure of the spread of the data. If you
have a calculator that does not cal cul ate the standard deviation, the simplest
way to do so is by using Table 10.1.

o2 - Sumof X2 - (Sumof X)*/n
n-1

_30,368—(386)° /5
4

_ 536.8

4

=146.7

S= the square root of S

S=+146.7 =12.1

So, 12.1 is the standard deviation.

Another measure of the spread is the range. This is simply the differ-
ence between the highest and lowest values in a group of data. From Table
10.1, the range is 90 — 60 = 30.

So now, any set of data can be considered in terms of location (aver-
age or median) and the spread (standard deviation or range). Now percent
conformance to a specification based on the sample can be estimated. If, for
the data in Table 10.1, we have a specification of 80 + 15, then the upper
specification limit is 95 and the lower specification limit is 65.

Table 10.1 Calculating standard deviation.

X x?
85 7,225
70 4,900
60 3,600
90 8,100
81 6,561
Sum of X = 386 Sum of X? = 30,386

X = Readings taken
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_USL-X _95-77.2 178 _

==2 =147
S 121 121
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_LS-X_e5-772_-12_ o
s 121 121

Z

Using anormal probability table (Table 10.2), we can estimate the area
under the norma curve:

Z, = .9292
Z, = .1562
7730 = 77.3 percent within 80 £ 15 specifications or
22.7 percent outside of specification (See Table 10.2.)

9292  To get the shaded area, subtract Z, from Z,,.

1562 Anything outside the shaded areais outside of
the specification.

N
=
n
N

1

N
[y
Q
=
1

So, given the sample of five parts, one can estimate that there will be
almost 23 percent nonconformance. This nonconformance is much greater
than most companies could tolerate.

The math shown is based on an assumption that the data are normally
distributed and are continuous. To understand more about the math, it is
suggested that you take a basic statistics course.

Another way to use the dataisto plot it. Plotting data enables the cus-
tomer to see a picture, which can be very revealing. With supplier data, the
two types of plots that work well are histograms and control charts. A
histogram is a plot of a frequency distribution in the form of rectangles
whose bases are equal to the cell interval and whose areas are proportional
to the frequencies.

The shape of any histogram can best be determined when there are
between 30 and 50 data points. When there are less than 30 data points, it
may not be obvious whether the data are normally distributed. A common
question is, How many cells? A popular rule of thumb is to take the square
root of the number of data points, aslong as it is no less than five. There
are many ways to calculate the cell intervals; the important thing is that it
be consistently done.

If the data are skewed, there is reason to suspect that the underlying
distribution is not normal. A nonnormal distribution can cause problems
when determining specifications and the type of control charts to use. For
example, defects are not normally distributed so that a ¢ chart is the most
appropriate control chart to use.



Table 10.2 Area under the normal curve.

Proportion of total area under the curve that is under the portion of the curve from —w to Xi—/o

(Xi represents any desired value of the variable X)

Xi-wo 0.09 0.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00
-3.5 0.00017 0.00017 0.00018 0.00019 0.00019 0.00020 0.00021 0.00022 0.00022 0.00023
-3.4 0.00024 0.00025 0.00026 0.00027 0.00028 0.00029 0.00030 0.00031 0.00033 0.00034
-3.3 0.00035 0.00036 0.00038 0.00039 0.00040 0.00042 0.00043 0.00045 0.00047 0.00048
-3.2 0.00050 0.00052 0.00054 0.00056 0.00058 0.00060 0.00062 0.00064 0.00066 0.00069
-3.1 0.00071 0.00074 0.00076 0.00079 0.00082 0.00085 0.00087 0.00090 0.00094 0.00097
-3.0 0.00100 0.00104 0.00107 0.00111 0.00114 0.00118 0.00122 0.00126 0.00131 0.00135
-2.9 0.0014 0.0014 0.0015 0.0015 0.0016 0.0016 0.0017 0.0017 0.0018 0.0019
-2.8 0.0019 0.0020 0.0021 0.0021 0.0022 0.0023 0.0023 0.0024 0.0025 0.0026
2.7 0.0026 0.0027 0.0028 0.0029 0.0030 0.0031 0.0032 0.0033 0.0034 0.0035
—2.6 0.0036 0.0037 0.0038 0.0039 0.0040 0.0041 0.0043 0.0044 0.0045 0.0047
-2.5 0.0048 0.0049 0.0051 0.0052 0.0054 0.0055 0.0057 0.0059 0.0060 0.0062
-2.4 0.0064 0.0066 0.0068 0.0069 0.0071 0.0073 0.0075 0.0078 0.0080 0.0082
-2.3 0.0084 0.0087 0.0089 0.0091 0.0094 0.0096 0.0099 0.0102 0.0104 0.0107
-2.2 0.0110 0.0113 0.0116 0.0119 0.0122 0.0125 0.0129 0.0132 0.0136 0.0139
-2.1 0.0143 0.0146 0.0150 0.0154 0.0158 0.0162 0.0166 0.0170 0.0174 0.0179
-2.0 0.0183 0.0188 0.0192 0.0197 0.0202 0.0207 0.0212 0.0217 0.0222 0.0228
-1.9 0.0233 0.0239 0.0244 0.0250 0.0256 0.0262 0.0268 0.0274 0.0281 0.0287
-1.8 0.0294 0.0301 0.0307 0.0314 0.0322 0.0329 0.0336 0.0344 0.0351 0.0359
-1.7 0.0367 0.0375 0.0384 0.0392 0.0401 0.0409 0.0418 0.0427 0.0436 0.0446
-1.6 0.0455 0.0465 0.0475 0.0485 0.0495 0.0505 0.0516 0.0526 0.0537 0.0548
-1.5 0.0559 0.0571 0.0582 0.0594 0.0606 0.0618 0.0630 0.0643 0.0652 0.0668
-1.4 0.0681 0.0694 0.0708 0.0721 0.0735 0.0749 0.0764 0.0778 0.0793 0.0808
-1.3 0.0823 0.0838 0.0853 0.0869 0.0885 0.0901 0.0918 0.0934 0.0951 0.0968
-1.2 0.0985 0.1003 0.1020 0.1038 0.1057 0.1075 0.1093 0.1112 0.1131 0.1151
-1.1 0.1170 0.1190 0.1210 0.1230 0.1251 0.1271 0.1292 0.1314 0.1335 0.1357
-1.0 0.1379 0.1401 0.1423 0.1446 0.1469 0.1492 0.1515 0.1539 0.1562 0.1587

continued
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Proportion of total area under the curve that is under the portion of the curve from —« to Xi—p/o
(Xi represents any desired value of the variable X)

Xi-p/o 0.09 0.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00

-0.9 0.1611 0.1635 0.1660 0.1685 0.1711 0.1736 0.1762 0.1788 0.1814 0.1814
-0.8 0.1867 0.1894 0.1922 0.1949 0.1977 0.2005 0.2033 0.2061 0.2090 0.2119
-0.7 0.2148 0.2177 0.2207 0.2236 0.2266 0.2297 0.2327 0.2358 0.2389 0.2420
-0.6 0.2451 0.2483 0.2514 0.2546 0.2578 0.2611 0.2643 0.2676 0.2709 0.2743
-0.5 0.2776 0.2810 0.2843 0.2877 0.2912 0.2946 0.2981 0.3015 0.3050 0.3085
-0.4 0.3121 0.3156 0.3192 0.3228 0.3264 0.3300 0.3336 0.3372 0.3409 0.3446
-0.3 0.3483 0.3520 0.3557 0.3594 0.3632 0.3669 0.3707 0.3745 0.3783 0.3821
-0.2 0.3859 0.3897 0.3936 0.3974 0.4013 0.4052 0.4090 0.4129 0.4168 0.4207
-0.1 0.4247 0.4286 0.4325 0.4364 0.4404 0.4443 0.4483 0.4522 0.4562 0.4602
-0.0 0.4641 0.4681 0.4721 0.4761 0.4801 0.4840 0.4880 0.4920 0.4960 0.5000
+0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
+0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
+0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
+0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
+0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
+0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
+0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
+0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
+0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8079 0.8106 0.8133
+0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
+1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
+1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
+1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
+1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177
+1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
+1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.8429 0.9441
+1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545

continued
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continued

Proportion of total area under the curve that is under the portion of the curve from —« to Xi—p/o
(Xi represents any desired value of the variable X)

Xi-p/o 0.09 0.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00
+1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
+1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
+1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767
+2.0 0.9773 0.9778 0.9783 0.9788 0.9798 0.9798 0.9803 0.9808 0.9812 0.9817
+2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
+2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
+2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
+2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
+2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
+2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
+2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
+2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
+2.9 0.9981 0.9982 0.9983 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
+3.0 0.99865 0.99869 0.99874 0.99878 0.99882 0.99886 0.99889 0.99893 0.99896 0.99900
+3.1 0.99903 0.99906 0.99910 0.99913 0.99915 0.99918 0.99921 0.99924 0.99926 0.99929
+3.2 0.99931 0.99934 0.99936 0.99938 0.99940 0.99942 0.99944 0.99946 0.99948 0.99950
+3.3 0.99952 0.99953 0.99955 0.99957 0.99958 0.99960 0.99951 0.99962 0.99964 0.99965
+3.4 0.99966 0.99967 0.99969 0.99970 0.99971 0.99972 0.99973 0.99974 0.99975 0.99976
+3.5 0.99977 0.99978 0.99978 0.99979 0.99980 0.99981 0.99981 0.99982 0.99983 0.99983

Source: Grant, E. L. and Leavenworth, R. S., Statistical Control, 4th Ed., McGraw Hill, 1972.
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A control chart is simply a chart of data graphed in a time sequence.
This enables the receiver to see what is taking place over time. The most
common charts are x-bar and range/standard deviation charts; a chart of
individuals with a moving range for variables (measured) data; and p, np,
¢, and u charts for attribute (counting) data.

There are other chartsthat are utilized for special cases, such as cumu-
lative sum charts, exponentially weighted moving average charts, accep-
tance control charts, adaptive control charts, and multivariate control charts.
There aso are various methods for determining whether a processisin a
state of control. The most common method isthe 1-, 2-, 4-, 8-point method
in which the control chart is divided into zones. The theory behind this
method is based on the probability of a particular number of points occur-
ring in anormal population.

The bottom line on any plot isto keep it simple (K1S)! An effective plot
is one that tells a story with little or no explanation. A busy person cannot
afford a busy plot. A clean chart enables a decision to be made quickly. A
busy chart requires time and explanation.
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11
Supplier Certification

James L. Bossert and John O. Brown

Summary
» The definition of certified supplier
» The certification steps
* How to do service certification

» Two certification approaches

hese days, suppliers to your facilities are the lifeblood of your busi-
ness. As your business has grown more complex, you have made a
series of strategic business decisions that set up this situation. You
changed the level of both your own design controls and the percentage of
your vertical integration in your finished products. Because of this change
in method of doing business you must find waysto get reengaged in under-
standing how to receive full assurances that the products and services you
are buying from your suppliers are what you need and will be so tomorrow.
Many supplier certification processes focus on the gathering of histori-
cal datato try to predict the future of said product. That islike trying to say
you have had three rain-filled days this week, so the entire week will be rain-
filled. You need to make a transition from looking backward to trying to
understand the method of what makes rain. Only when you understand all
the variables in how to make rain or how not to make rain can you predict
quality assurance or certification of future events.
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One accepted definition of a certified supplier is:

A certified supplier is one that, after an extensive investigation, is
found to provide quality products or service of such alevel that
routine inspections are no longer needed.

Does this definition go far enough? There is a lot of room to define
what actually is covered in the term extensive investigation. Some compa-
nies and government agencies take it at face value and only consider sam-
ples or short-term histories over three or six months. Others want to see a
quality system that matches ANSI/1SO/ASQ Q9001:2000. Still others want
to tell the supplier how to set up its process of SPC. A few are even telling
suppliers how to run the process and set in place the process parameters for
them. The definition needs to cover the predictive nature of how to ensure
tomorrow’s production is going to be better or at least equal to yesterday’s
(if yesterday was a good day).

The following is a slight modification to the definition for the future:

A certified supplier is one that has shown a complete and thorough
understanding of our needs. In doing so, the supplier has set in
place a process that has been investigated and has been found to
yield products or services that meet or exceed our requirements.

You can see the subtle change in bringing in the fact that the supplier
is setting up a consistent process. Now you must define how you will get
the process documented and captured along with the history that many of
us had relied on for certification in the past.

The steps of the certification process are:

1. Document the process.

Select suppliers for the process.

Establish partnership for improvement.
Perform initial quality systems validation.
Establish approved suppliers.

Establish preferred suppliers.

Review for certification.

Certify suppliers.
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Recognize suppliers.
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Maintain certification.
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The elements needed can be organized into a booklet or flowchart so
you can educate management and suppliers on the process. Consider this as
a key action because if you are to certify, both management and the sup-
plier must understand what it is going to require to complete thistask. It is
not a short-term or grandfathering system of recognition.

STEP 1. DOCUMENT
THE PROCESS

Before you start any process, you must decide who is going to be carrying
out each role. The key players on your team must be identified and their
tasks documented. For example, does engineering have the final say in sup-
plier selection, or is it purchasing or quality assurance? Are the operations
people asked to routinely visit the suppliers or only when there are prob-
lems? A role and departmental matrix is helpful here.

Next, establish the measures. Do you expect parts per billion from an
industry that is measuring in percentages? Alignment of your internal
expectations is required so when you start telling suppliers the standards,
you speak with one voice. Then, as you decide how you are going to mea-
sure, document the acceptable methods. As you study the process, docu-
ment the results so that you will have evidence of why you are doing what
you are doing.

This sounds simple, but try to obtain common forms from any techni-
cal group or groups that are to ook at the evidence in support of adecision
of certification. They may require months to reach agreement. The forms
may include SPC forms, systems audit forms, process control detailsforms,
or sample forms. If you are in a multiplant system, this compounds the
effort required.

Now that you have a package, you can start an orientation process for
your own management. This is a key step so that management will not
expect perfection and will recognize the efforts made to date. Next you
must make some key decisions.

STEP 2. SELECT SUPPLIERS
FOR THE PROCESS

Which of your existing suppliers do you want or need to certify? Take a bit
of advice: do not start with problem suppliers. You must gain confidence in
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your system, so start with a few good suppliers and then expand the sys-
tem to gather the ones needing improvements after you are done with your
own confidence-building.

Set in place a deadline after which no new suppliers will be added to
your supplier lists without entry into the system. This provides purchasing
(or whomever is recommending or bringing in new suppliers) time to start
telling prospective suppliers that you are doing business with suppliers that
are willing to share process and performance information, as opposed to
buying on price alone.

Your supplierswill need to get the same overview as your management
of the new way of doing business. This can be done in a supplier confer-
ence, either in groups or one by one with their management. One caution
should be mentioned. If you do a massive rollout of a program, you create
expectations in the supply base that you may not be able to support. Support
simply means having the resources to visit al of the suppliers. Inadver-
tently you can set the process up for failure. By doing some preselection of
whom you want to orient, this pitfall can be avoided. Decide with which
suppliers you are going to actively work.

Now, gain commitment and get the process started.

STEP 3. ESTABLISH PARTNERSHIP
FOR IMPROVEMENT

In order for this process of mutual understanding and sharing to happen in
an atmosphere of trust, you must get both parties to make certain commit-
ments. Assure the supplier that disclosures to you will be used for mutual
benefits, not against the supplier to put it at a competitive disadvantage.
This commitment agreement is to disclose the work that isto be done. Include
alisting of the methods, such as audits, SPC, process details, and so on. In
addition, the commitment agreement can have atime line for this process,
but be careful about making time commitments you cannot keep.

Many of the certification programs put too much faith in this step of
your process. A spot-check of a system for quality does not go far enough,
but it provides necessary information.

STEP 4. PERFORM INITIAL QUALITY
SYSTEMS VALIDATION

You can perform your own quality systems survey or you can find out if the
supplier has been certified or registered by someone else. If you choose to
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accept another organization’s work in the area, you must understand the
details of the survey and its frequency, plus any potential open issues. If
you choose to perform your own systems verification, the tools are ssimple.
Choose or develop a standard for a system and get a qualified individual (s)
to measure the system against that standard.

Now that you have some suppliers committed and surveyed, you can
move into your measurement phase. In theinitial setup of your system, you
should have set criteria about what it was going to take to have suppliers
continue to do business with you. Or stated more bluntly, how bad would
they have to become before you dropped them?

STEP 5. ESTABLISH
APPROVED SUPPLIERS

Thetypical approved supplier could be one that is performing to an accept-
ablelevel on cost, quality, and delivery and that does not upset your process
during normal times. Set this threshold at an individual level you can live
with in your production environment. At a minimum, you should have basic
agreement on the specifications and samples measured to determine if they
comply with the standards. Using simple trend analysis with your receiving
inspection history, you can show that you could expect to receive the same
product tomorrow as today.

Next, measure and feed back the performance against the standard to
the supplier. What good is it to measure a child in school and not issue a
report card? The same goes for supplier performance reports. Thisis one of
the commitments you should have made in the previously described com-
mitment agreement. Now you can start advancing your improvement cause.

STEP 6. ESTABLISH
PREFERRED SUPPLIERS

As in the establishment of the approved level of suppliers, you now set a
series of higher goals for those suppliers you wish to call preferred. This
level of suppliers may turn out to be the top 25 percent of your supply base
by performance.

When you started step three you asked the supplier to document the
process steps that it was to use to meet your specifications and standards.
Now start to review this series of documents, called process control details.
The information in these documents and forms shows where each critical
characteristic is made and how it is controlled to deliver the desired result.
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This is the key transition from the old historical certification to a preven-
tive or proactive certification process. You are sharing the how rather than
just the result. You can see the details of how the supplier is managing the
process for mutual benefit to both parties. You must review these forms and
approve them as part of the feedback you give the supplier.

You now have a view of both the supplier's system and the processes.
You can start to decide if the performance and preventive actions taken by
the supplier are of alevel that should be recognized.

STEP 7. REVIEW FOR CERTIFICATION

The suppliers that reach this level will have a level of performance that
makes them stand out in al areas of the relationship. The performance at
thetop of your supply base should be measured across cost, quality, delivery,
technical support, and management linkage or attitude. It follows the model
of afull partnership. Typically these suppliers are in the top five percent to
10 percent in performance with nothing that has upset your processin either
product or nonproduct areas for an extended period of time.

Suppliers reaching this level of certification should have a company
value system that is an extension of your plant and production process. You
can now start the certification process.

STEP 8. CERTIFY SUPPLIERS

In order to certify a supplier, you must get your team together and gather
all the objective evidence that has shown the supplier is at or above the per-
formance level you had set at the beginning of this process. At this point in
your evidence-gathering you should have created a listing of the products
coming from this certified supplier that are to be given ship-to-use status.
This prevents delaying certification of the new product or the experiment
upon which engineering is still making design changes. Capture all of the
information supporting the product in a certification agreement. Try to obtain
all the supporting parties of both companies to sign off on the agreement.
Now it is time to give recognition.

STEP 9. RECOGNIZE SUPPLIERS

The act of certification should be special and unique to the supplier. Make
aspecial effort to take your management to the supplier and help celebrate
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the status that has been attained. If you return to the school analogy, you
now have a PhD in supplied products; they are few and far between.

If you have a good cost of quality or nonconformance system, you can
capture the cost/benefit aspect of certification. Those who have done this
find they get areturn on investment ranging from one to one, to one to 10.
For each dollar spent you would like to be able to show management that
the program is self-funding and returns money. There is a catch to this,
however. It is an investment that must be made up front and the return may
be one, two, or three years down the road.

All processes must be maintained for that period of time. Certification
is not a short-term process. There are two processes here. The first is the
certification of each supplier. The second is the process of your certifica-
tion itself.

STEP 10. MAINTAIN CERTIFICATION

Build an annual review of the details into your process. If you have an
ongoing benchmarking system, you may have to benchmark your supplier
certification process to determine if you are getting the returns expected or
to determine if new techniques are available that you can use to further
improve the process. The status quo will not suffice in this dynamic world.

Asyou conduct the reviews, ensure that the supplier is maintaining the
levels of performance you expected. If the supplier is not performing prop-
erly, take corrective action. If the response is not as expected, you may have
to use asystem of probation and supplier decertification. This process must
be built in from the beginning. The manner in which this is handled is as
critical asthe building of the partnership. In many companies, this factor is
not considered until the need arises. It is then too late to develop because
some emotion is involved. Probation and decertification are difficult steps
to go through, so a well-thought-out, unemotional set of steps will ensure
that all consideration is given fairly to al parties.

BUSINESS SECTOR APPLICABILITY

Most of the early work in supplier certification was in the high-volume
hardware industries. These provide the most well-developed modelsto fol-
low, but the process of certification has been expanded to all potential
exchanges of goods or services. There are successes in businesses ranging
from food processing to logging to the pure services, such as transportation
and data entry. The traditional issues of capability and process flows have
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become issues of consistency, timeliness, and accuracy. Definitions of
specifications through drawings have become discussions of expected per-
formance factors. One model developed by the contract administration
department of a company that was buying services such as security, cafete-

rias, and grounds maintenance, flowed as follows:

B
= O

12.
13.
14.
15.
16.
17.
18.

Note that the themes of discussion, reviews, and agreements are iden-
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Internal management is oriented and buys in.
Develop roles.

Select suppliers for the process.

Define expectations and needs.

Agree on the definition of the needs by both parties.
Agree on controllable and uncontrollable factors.
Commence process detail mapping.

Set performance measurements with supplier.

Set up feedback system.

Measure performance and provide feedback.

. Review process for weaknesses and commence improvement

of same.

Codify the improvements in revised process map.
If required, pilot proposed improvements.
Document quality agreement and sign.

Review performance jointly.

Recognize the select few top performers.
Improve the improvement process itself.

Annually review agreements made and performance.

tical to the hardware model discussed previously.

This text has discussed many issues concerning the philosophy and
strategy of buying high-quality products. It is appropriate to show two
examples of systems that work. The first example is a complex, but well-
thought-out system that is used at Cummins Engine. The second example
iswhat one company did to develop amodel that conformed to the Deming

philosophy in a simple format.
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The Cummins supplier quality improvement processis a 20-step process
that begins with a preliminary site inspection at a supplier and ends with the
certification recognition. Theflow diagram (Figure 11.1) showsthe evolution
of the partnership. Steps oneto four are the dating phase, steps fiveto 15 are
the engagement phase, step 16 isthe marriage, step 17 isthe honeymoon, and
steps 18 to 20 comprise the blossoming of the long-term partnership.

The second example is one that is much simpler in format because the
company was smaller. The workforce totaled 120 people. It took four years
to develop this program. The company did not achieve instant success, but
worked to establish a process that fit its culture. Understanding the culture
and making the process fit took time.

When raw material is received at the facility, the receiving personnel
have a checklist that is followed for al incoming product. If any characteris-
tic is not in conformance with the checklist, the material is returned immedi-
ately to the supplier. This conditionisin al contracts. Asthe truck is pulling
away, purchasing is calling the supplier to inform them why the materid is
being returned.

If the material passes the receiving inspection, a copy of the checklist
is attached to the material. This checklist remains with the material until
it is shipped out as product. All employees who handle the material will
stamp the checklist as it passes through the transformation from raw mate-
rial to product.

Each step of the operation has control charts in place. Even with con-
trol charts, there are critical steps in the process where audits are made to
ensure conformance. At each process step, the specifications are displayed
where all personnel can see them. No deviations are allowed. The equipment
and personnel are routinely recertified to ensure performance expectations.

Asthe product leaves the plant, a control chart of the final process step
accompanies it. This company maintains routine communication with all
customers and has not had any product returned in over six years. It also has
all the original equipment still working and in a state of control. The plant
isover 45 years old.

Supplier certification can be a long and winding path, but there are
rewards. From a classic management perspective, there is a return on the
investment of working with suppliers. The returns that have been quantified
range from one to one, to one to 10. One electronics company measured
benefits (as percentage of units received that required inspection) of 100
percent dropping to less than 30 percent in 18 months. From a human per-
spective, when you hand atoken of recognition to a plant manager or aline
worker at a key supplier and see its effect, you realize there are nonmone-
tary rewards that cannot be measured.
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How to Conduct
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» Evaluation of a period system
* Final report

» Follow-up

performing one of the most critical jobs you can do for your company.

To the supplier, you will represent your company. Up to this time, per-
haps only a single salesperson from the supplier may have called on your
organization. Now, virtually everyone in the supplier’s plant will be watch-
ing you and judging your company by your acts and omissions. In fact, the
quality surveyor may be the only person from your firm they ever see face
to face.

This chapter has one purpose: to help a quality professiona do the
best possible survey of a supplier. Some 20 of your fellow professionals
have contributed toward this end. The chapter begins from the point where

I n conducting a supplier survey, you, as a quality professional, will be

101
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your manager or supervisor assigns a survey task to you. It then follows
through the preparation, the visit and tour, evaluation and judgment, report
documentation, corrective action, and follow-up, ending when you sit back
and review your activities, trying to decide whether you really conducted
yourself as a quality professional.

Rather than presenting what to evaluate, we will stress the how-to aspect
of surveying. We would like to make you aware of the philosophies, tech-
niques, and redlities of performing successful surveys. The methods described
are applicablein virtualy every industry or service, in al kinds of companies,
large and small, with new suppliers or old, and within your own organization.

The guidelines presented are not intended to stand alone. ANSI/ASQ
C1-1996, Specifications of General Requirements for a Quality Program,
forms the basis of these survey guidelines and should be used in conjunc-
tion with any survey performed. In specialized cases, other standards also
may apply and should be used. All the guidelines and standards are of little
use without the alert, inquiring mind that should characterize the quality
professional, along with experience, training, and knowledge. Basic to every-
thing is the guidance and support of the quality professional’s manager or
supervisor.

GOALS OF A SURVEY

We pluralize goals to stress that the survey will almost always have more
than one goal. Basic to understanding how to conduct a supplier survey is
the recognition that a survey involves interaction between two or more
people. Unlike writing reports, which may be a solitary activity, surveying
always involves more than one person. At the very minimum, it would involve
you for your company and someone representing the supplier. Most surveys
will involve many more people from at least two organizations.

While you may be trying to learn what quality standards an organiza-
tion has, or is capable of, always remember that the supplier you are eval-
uating also has at least one aim: to present its organization in the best light
(sometimes by hiding one or more defects). In conducting a survey, remem-
ber your company’s goal(s), which often may depend on the type of sup-
plier you are evaluating. The following are common circumstances in
which you may find yourself and the typical question you want the survey
to answer.

New supplier. Can this operation provide the product quality
we need?

Old supplier. Can this operation continue giving the product
quality we need?
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Problem supplier. What must be done so that this operation can
give us the product quality we need?

Reformed supplier. Has this supplier really made the improve-
ments necessary to give us the product quality we need?

System evaluation. Is this operation following all the procedures
necessary to give us the product quality we need?

Such listings could be extended greatly. Every new survey conducted
can have its own matrix of goals. Although it may appear difficult to iden-
tify the proper goals of your company, this is much easier than trying to
identify the goals of the organization you are surveying.

Not only may the supplier have a variety of goals, but aso the emo-
tional interplay of the individuals must be considered. Imagine being told
that your company will be surveyed by your customers—whether they are
retail, government, wholesalers, and so forth. Further, try to imagine that
how well you do on such a survey might determine if your company
receives alarge contract or if your company will get further orders or how
your management might view your personal performance. Confidence, pride,
anxiety, caution, worry, secretiveness, or apprehension—just what kinds of
emotions would the prospect of such a survey rouse in you?

If your counterparts in the company to be surveyed are good actors, you
may never learn the supplier'srea goals. Conversely, the supplier may never
learn yours. If you are unsmiling by nature, you may give the impression that
you are predisposed against the supplier. Then the supplier may rush through
the survey considering each moment spent as wasted. If you are too friendly
and easygoing, the supplier may believe you are a pushover, inclined to
approve, and thus may not go into great depth about the quality system.

Such influences must be anticipated and allowed for whenever sus-
pected. Otherwise, your company may bypass a capable source for needed
materials or unwittingly downgrade a supplier that might be able to offer a
better product.

PREPARATION FOR THE SURVEY

When you are preparing for a supplier survey, you will want to gather as
many facts and figures about the supplier as possible. In doing this, it is
important to remember your company’s goals and any existing history of
relationships between the supplier and your company.

If a current supplier is to be surveyed, available documentation in
your company files should be reviewed. These could include receiving
inspection reports, purchasing agent’s periodic reports, records of corrective
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action, delivery records, outstanding contract quantities, product specifica-
tions, and so forth.

If your company has been experiencing problems with the supplier,
you may want to contact the designers, purchasers, inspectors, and produc-
tion people in your plant for their opinions. Be careful: realize that some of
these people may themsel ves be associated with the causes of the problems.

For new or potential suppliers, your purchasing agent’s visit report (if
the supplier has been visited) is essential. Do not ignore information you
might get from the supplier’s annual reports, from Dun and Bradstreet, or
from your professiona colleagues in other companies. If you know the
names of the supplier’s quality control personnel, glance at the author index
of various quality and other technical journals. Any articles published in
their names may give you an insight into the supplier’s quality philosophy.
Similar information on other companiesin the same business also is helpful,
particularly if data on the company to be surveyed are difficult to locate.

It must always be kept in mind, however, that preliminary information
should never be used to prejudge a supplier. The preliminary information is
only a guide to what to look for in the survey.

When approaching an industry segment or supplier with whom you
have never done business, be careful of the sophistication level you expect.
Always keep in mind your company’s needs and the supplier’s ability to
meet particular needs. Someone in the pharmaceutical industry evaluating a
plastics company for its capability to produce trays might be horrified at not
finding a quality control manager, department, or inspector. The company
may still, however, be fully capable of producing the right goods at the right
price. In such situations, the true quality professional will be armed with the
knowledge of what is current practicein the strange industry and will always
keep in mind just what the company needs from that kind of supplier.

Onefinal note on preparation. Whenever possible, try to document both
positive and negative information. Receiving inspection may claim that a
supplier is unacceptable. Yet, afuller examination of the records may show
that internal problems are the real culprits.

On the other hand, a good report may really mean that the supplier’s
shipments came in so late that incoming inspection was dropped in favor of
online culling to keep production going. These are supplier problemsinduced
by the customer and capable of internal correction by the latter.

TEAM ORGANIZATION

More often than not, the quality professional conducting the survey will
have little to do with the makeup, selection, and organization of the team.
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The survey team may consist of only the quality professional that will
visit the supplier for a few hours or several professionals from varied dis-
ciplines that may stay a week. Whatever the scope of the survey, whether
one person or several, remember that you are part of ateam and you repre-
sent the company.

Even one-person surveys by a quality professional may bear informa-
tion on labor negotiations, procurement policy, new design concepts, pro-
cess capabilities, or security. The survey would be circulated to concerned
departments, such as personnel, purchasing, development, engineering, or
shipping. When favorable, such information usualy is pointed out pridefully
by the supplier, and the supplier would be surprised if your report did not
mention it.

The effect on concerned departments in your company is reasonably
predictable. Your personnel department is gratified that labor negotiations
are progressing; development may want to follow up new design concepts;
engineering may feel safer if it believes that production people arein charge
of the process; and your shipping department may draw comfort from the
impression that the safety of the product in transit is assured.

The moral is, do not stick blindly to checklists. Keep your ears (and
mind) open to receive useful information of any kind. Thisis easier with a
team approach because rarely are two people on a team specialists in the
samefield. A forewarned quality professional will approach the survey with
a receptive attitude.

On multimember teams, purchasing often will participate. Sometimes,
with purchasing present, the impression may arise that purchasing should
head the team in the belief that it must control intimate supplier contracts.
Heading the survey team by someone from purchasing is not essential,
unless a considered company policy so dictates. Whoever heads the team
must take into account the findings of others who usually are more expert
in areas other than the team leader’s specialty.

After the survey team is selected, an organization meeting must be
held to set strategy and outline responsibilities. Such decisions should
be made well in advance of the team’s visit to the supplier. Do not sched-
ule this important meeting for the airport waiting room or en route or at
the hotel the night before the meeting. Someone may miss the plane, you
may not be seated together, or you may be able to meet at the supplier’'s
only a few minutes before you begin. Meetings to organize the survey
team should take place well in advance of the actual survey. Your com-
pany goals should be clearly recognized and openly discussed. Team
members should be assigned their areas of responsibility and their parti-
cular objectives. Information about the supplier of potential interest should
be made available.
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If the team includes more than one member with a given specialty, spe-
cific responsibilities should be clearly assigned so the team does not stum-
ble over its own feet. It dso isimportant at this time to agree on who will be
the team leader responsible for the coordination and administration of the
survey. If necessary preliminary meetings are held early enough, it usually
is possible to identify the need and supply extra personnel, information, or
support by request to your management.

It may be decided that you need a facilities engineer, more product
information, or a better analysis of the field complaints on the supplier’s
merchandise. If the upcoming survey is particularly important and the
team roster is supposed to include an inexperienced person (remember
everyone has to make a start sometime), it may be possible to place the
learner in another team for training-by-doing or to otherwise be given pre-
l[iminary instruction.

Although it may seem perfectly obvious, many surveys run into prob-
lems for the lack of checking the following:

» Current address and phone number of the customer
* Name of the host individual you will contact
 Correct date for the survey

» Supplier's readiness for the survey

THE USE OF QUANTIFICATION IN THE
EVALUATION FORMAT

The end result of all surveys should be a decision. Ideally, the decision
should be a clean-cut acceptance or rejection. With complex undertakings
such as a manufacturing process, this may not always be feasible. An area
of indecision, large or small, may remain and must be taken into account in
any final recommendation of the survey team. To minimize such a gray
area, a survey team must clarify and formalize its approach to information
collection and quantification. Many different tactics can be adopted aslong
as the major requirements for an adequate system are evaluated equally in
each facility you review.

Valid and acceptable measurements are any that are reproducible within
limits that do not compromise the usefulness of the initial quantity evalu-
ated. A supplier survey is one form of measurement. Thus, all methodology
that ensures accuracy, impartiality, and repeatability of physical measure-
ments appliesto supplier surveys of performance measurements. Numerical,
alphabetical, or other regularly sequenced scores must be used to make
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valid judgments. The most direct way of checking repeatability of a survey
isto quantify the measurements.

Mathematical tools are available to show interrelationships between
cause and effect in arandom system of events. The fundamental model for
any production process is just that, a process whose variability is deter-
mined by a system of events that occur at random. Some manufacturing
processes do not conform exactly to this model, but the mathematics can
till be adapted to draw useful conclusions.

The prime reason for a survey is to estimate (or preferably measure)
the extent to which the supplier being surveyed operates under a planned
quality system. Never forget that the reason you are there is that your com-
pany needs the kind of products the supplier can produce. If the supplier
has carefully quantified its product mechanics, provided a quality measur-
ing system, and provided an adequate control and correct network, the sur-
vey will be significantly more accurate. If the survey team has to provide
or extemporize means of such quantification, the results may not be as
accurate or predictable, especially when they are reviewed by another indi-
vidual remote from the survey’s site.

Gather all the information you can to make decisions. Ask your sup-
plier's staff to fill in a pre-survey evaluation form before the visit. This
evaluation form will tell the supplier what you want to know. Also, you will
be able to judge how well your supplier reacts to communication from out-
side the company. The physical survey should follow soon after receiving
the filled-in evaluation form from your supplier.

Your survey will be used by people who have not visited the plant under
review or who may not know you personally. Be careful to describe all
guantification methods and the rating scales used. Make sure the report is
comprehensive without personal explanation or amplification of the results.

Your survey will be used to compare competing sources of services or
materials essential to your company’s production. The award of contracts
likely will depend on information contained in it. The survey must be
straightforward and intelligible, and capable of supplying figuresfor cost and
other computations that may have to be made during the selection process.

Finally, everyone has a personal error level, although not everyone is
aware of it. Thisisaproduct of previous activity, experiences, and lifestyle.
Theformat of any survey must seek to minimize variability from this cause.

OPENING CONFERENCE

The first order of business when you arrive at the supplier’s plant is the
opening conference—it is get-acquainted time! Explain exactly why you
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are there, what you are going to try to do, and, in a general way, the type of
results you expect. If your purchasing agent is a member of your team and
has met the people from the supplier, allow him or her to introduce you.
Have the purchasing agent emphasize the importance of your evaluation
and its effect on future business with the supplier.

Ideally for the supplier, the meeting should be attended by the repre-
sentative's quality manager, sales manager, engineering department head,
other operating managers, the executives(s) over all these groups, and the
representative’s boss. It is essential that all levels of supplier management
understand the scope and purpose of the evaluation survey.

The explanation of your purpose should help calm the supplier’s man-
agers, especialy if they have not been surveyed often or if (unhappily) they
have been visited recently by an inept surveyor. It is unbelievable what
some people imagine is going to happen, despite what they were told when
you first arranged your visit. Reactions may range from, “They’re just here
to get out of their offices!” “This will be a military-type, white-glove
inspection!” “Heck, it's just another Mickey Mouse program!” to a defiant,
“We can teach them afew things” Sincethe truth lies somewhere in between,
it isimportant that a correct perspective be established.

The opening conference also is the time to establish your credentials.
False modesty is as out of place as a snow job. Stick to the facts. It is not
wrong to impress the supplier’'s management with what you know.

Avoid bragging or exaggeration because you will surely come out
looking like afool. Explain firmly that you are a professional in the field of
quality and that you have had training and experience in evaluation (if such
is the case). If you are entitled to some special distinction or designation
(such as ASQ certified quality engineer), tell them—this is not name-
dropping. The surveyor should briefly discuss his or her role in the com-
pany, any expertise in the supplier’sfield (but no lame excuses if he or she
lacks such expertise), and his or her understanding of a component(s), mate-
rial(s), or service(s) for which the supplier is being considered.

Handle the establishment of credentials in a calm, confident way. If you
have any fears about this part of your visit, try a bit of role-playing with your
peer group beforethetrip; rehearse your act. Aboveall, be honest and friendly.

Everything said up to now about the opening conference is to ensure
that the supplier is comfortable with you. If the supplier is at ease and
knows you are knowledgeable enough to give afair and sound evaluation,
the meeting is likely to be open, cooperative, and nondefensive. If the sup-
plier does not know where you stand, however, the meaning of every ques-
tion will be pondered.

Of coursg, if the supplier has shaky quality, explanation of your credentias
may tend to make them apprehensive. If you sensethis, remind the supplier that



How to Conduct a Supplier Survey 109

your team has come only to see the present situation in the plant. Tell the sup-
plier you are eager to try to indicate what kind of changes may put it in the
ranks of a potentia supplier. Your sincere reassurance may cornvince the sup-
plier that it stands to benefit from your survey, and you may gain cooperation.

The next step is to ask one of the executives present for a genera
description of the company (for example, when founded and how many
plants, people, and so forth) more or less to update/verify previous research
on the company. Ask the quality manager to describe the quality system
and the reporting level of the personnel with whom he or she works. The
quality manager should briefly discuss the handling of design information,
the manufacturing and test equipment, the nature of the inspections and
tests, and the documentation that supports the entire program.

At this point, the survey team istrying to get ageneral feel for the qual-
ity program, how it works, how it fits together, and the checkpoints. In brief,
team members try to understand what they will be viewing shortly on the
plant tour. Thisis not the time to ask for detailed explanations and certainly
not the place to try to make a judgment of the workability of any facet of
the quality program.

The opening conference, however, isagood time to make at least a pre-
l[iminary judgment on management attitude toward quality. If the supplier’s
personnel are serious, yet excited, about their efforts to achieve high quality,
you can do alot with that supplier, even if they have not got it all together
at the moment. If the company executives appear to look on their quality
system as a necessary evil, arequired but unwelcome overhead, then tread
carefully and alertly.

A mention of the most significant features or critical characteristics of
the component, material, or service to be provided should have a part in the
opening conference. Thiswill give the supplier’s quality manager a chance
to explain in fuller detail and depth how the system seeks to control such
particular facets of requirements.

What if the company president quietly admits at the opening conference
that he or she lacks a forma quality control organization? This requires
careful thought and handling. The evaluator must ferret out who controlsthe
quality of the product—despite actual titles. The evaluator must unravel
the quality responsibilities granted to each part of the manufacturing and
engineering functions. The surveyor must see the operation in action. Then,
and only then, can it be determined if the lack of a formal quality organi-
zation so weakens the assurance of quality as to disqualify the company. It
is afact that some (although few) companies that have no quality control
group have as good a quality system as could be expected in their particu-
lar industry. Sometimes, especially in smaller companies, the top boss is
very quality conscious and exacts a high-quality product.
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What else can you do at an opening conference? At some time during
the opening conference, the survey team should ask about significant prob-
lems the supplier has identified and is in the process of correcting. The
opening conference also isagood time for the survey team to brief the sup-
plier on the intended use of the product and to discuss design adequacy,
limitation, and so forth. The good evaluator takes numerous notes. It is
better to put down more than you need than missimportant tidbits. Most of
the time, there will be so many facts fired at you that it will be impossible
to evaluate their significance at the moment. Often, such evaluation must
wait until you are writing your report. It the supplier'sgroup is not inhibited,
atape recorder may be helpful. Thereis, however, afringe benefit from try-
ing to take written notes. The obvious effort of trying to keep up in writing
with the spoken words tends to keep the pace more manageable. Both sides
have more time to formulate questions and reflect a bit on their responses.

What to Look for in the Quality Program

A major concern of your survey team ishow to look at the quality program.
Thisisimportant because few quality programs are exactly alike. Programs
differ and each must be considered in the context of its environment, top
management policies, and employee personalities.

The objective of your survey is to determine if the combination of
quality system and plant facility can consistently ensure that the purchased
product meets specification requirements. Your prime task in the survey is
to conduct an evaluation of the quality program, not to dictate specific sys-
tem changes.

To be effective, a quality program must be supported by top manage-
ment, even though it is carried out on lower levels. There must be a top
management quality policy statement for guidance and as authority to ini-
tiate and operate the quality plan. The quality statement reflects acompany’s
dedication to supply a product or service as stated. Because of its implica-
tions to quality, you must become familiar with the policy.

It is important that the quality function be separated from the manu-
facturing function and reported to either top management or to a level that
has direct access to top management.

The combination of the quality system and plant facility may be viewed
from the aspect of the system or the process. One or the other or both may
be evaluated on the same visit, but not necessarily by the same member of
the survey team.

Several basic considerations should be noted as the survey team con-
sidersthe quality system. The plan should concentrate on defect prevention.
The plan should try to provide the best control where personnel capabilities
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are weakest or lacking. The plan must define responsibility for each of its
elements. The plan should provide for planning and documentation of
information feedback to measure the plan’s effectiveness adequately. This
should include a breakdown of quality costs in the broad sense.

When you evaluate process controls, become aware whether control
elements are included in the operator’s written process instructions. Are the
supplier's minimum requirements for specification conformance a part of
process control? Assuming you observe a satisfactory control that identi-
fies, evaluates, and segregates nonconforming products, does the plan pro-
vide for action to prevent recurrence of the defects? You should end your
process evaluation by assuring yourself that sufficient documentation is
kept to verify the program'’s effectiveness.

Handle the opening conference carefully. It can spoil the entire evalu-
ation if it is mismanaged. Carried off skillfully, it can make a valid and
accurate survey much easier. After you have taken enough notes, it is time
for the next step in the survey—the plant tour.

HOW TO GAIN THE MOST FROM A
PLANT TOUR

The decision to visit aplant usually results from the realization that required
information or assurance of compliance with contractual agreements can
only be obtained that way. As suggested previously, you will have outlined
an agenda or plan long before your visit to make a plant tour as helpful
as possible.

As your tour progresses, examine the corners of various rooms and
areas to see if the floor has been recently swept or washed. If cleaning or
washing of such areas look like a sometime thing, beware! The supplier
may consider your visit very special and may be taking extraordinary steps
to try to impress you.

Check all instrumentation and/or testing equipment for noticeable pat-
terns of dust marks, particularly in areas where there should be minimal dust
if the instruments/equipment are used regularly. If any of the instruments/
equipment have covers, check to seeif they are dirty. Thismay indicate that
the instruments/equipment are rarely used.

Try to look at some or al of the quality control procedure manuals,
such as would be used by plant inspectors/monitors/auditors. Fingerprints,
smudges, stains, frayed edges, and turned pages might mean that the pro-
cedures were in use at the plant. Conversely, it may mean that the proce-
dures were not frequently updated. Look for dates of revision, particularly
if given in open figures. You might casually inquire of plant personnel who
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should be using procedures or if they have ever seen or heard of the qual-
ity control manual.

Try to determine how samples are chosen for inspection, where they
are taken, and at what intervals. What you observe in this respect will tell
you if quality inspection iswell planned and executed, or whether it is hap-
hazard afterthought. With many plants and products, look for retained sam-
ples and how they are managed. Systematic operation of a retained sample
library will tell you that top management isreally quality conscious or that,
having had a bad quality experience in the past, they are hoping to learn
from problems and want to try to avoid them.

If you are going to discuss proprietary information, or visit areaswhere
proprietary products or processes are open to view, your team should obtain
competent legal instruction before your visit. Determine with the supplier
which specific areas are considered proprietary, trying to distinguish between
those that truly are proprietary and those that represent novel company
practices that cannot be legally protected.

Do not sign secrecy agreements until your attorney has scrutinized
their contents, has discussed the extent of your obligations under them, and
has approved them. Hold to an essential few the members of your team who
may involve themselves with access to proprietary data. Naturally, under no
conditions disclose proprietary data in violation of a signed agreement.
Your team should interest itself only in those areas or processes that can
affect your product of interest.

EVALUATION OF A RECORD SYSTEM

Before you can evaluate arecord system, you must define management and
contractual requirements. In most procurements, the latter demand requires
not only documentary evidence of the product’s quality status, but also must
include all facets that contribute to quality, such as inspection records, test
data sheets, raw materia certification, heat-treating records, calibration data,
plating records, X-rays, and so forth.

Perhaps the most effective way to evaluate a record system at the
inspection level isto select alot/part/assembly and trace it back to the raw
material state. Select a specimen that is not too old, so the vendor cannot
duck behind, “Thisis before my time,” or so new that, “It isn't completed.”
Choose a sample within the oldest time frame acceptable to the supplier, in
which time frame excuses for nonconformance cannot be supported. This
also will check the accuracy of the data retrieval system. In the event of a
failure, ability to retrieve relevant information is important when traceabil-
ity, assignment of cause, and identification of similar potential time bombs



How to Conduct a Supplier Survey 113

already in the possession of customers may become vital. The degree to
which you check your supplier’s records should only be enough to make
you feel confident of its record keeping.

Let us clarify this. If you select a complex assembly, ask for records
of only one leg of the assembly. If (in your opinion) there are too many
anomalies, rgject the system. If there are no anomalies, accept the system.
If you are not convinced one way or another, choose another leg to trace.
Do not try to trace every step. You are trying to evaluate the working effec-
tiveness of the data-keeping system, not the acceptability of a single piece
of hardware.

To sum up this phase: choose a significant number of observations so
that you may make a judgment as to the acceptability of the supplier's
record system. If you need to take too many samples before you can decide,
thisindicates a weak or indifferent record system.

Avoid the type of surveys in which you, as the potential customer,
examine in minute detail all recordsin order to identify each and every dis-
crepancy that has existed. The supplier may correct everything you iden-
tify, but assume no responsibility for the correction of defects that may
have been missed by your evaluation. Remember that you are trying to
identify actual and potential problem areas. It is up to the supplier to cor-
rect these and al similar areas in which there may be similar conditions.

Up to this point, this text has been philosophizing about the conduct of
asurvey of arecord system. Now consider the specifics of actually looking
at the records and how to evaluate after the examination of the records.

Are the records neat? Scribbled records, if legible, are not cause
for rejection; illegible records are cause for rejection.

Are changes to records made properly? If asingle line crosses
out original data, but does not obliterate it, and the change
isinitialed by a responsible person, such changes may be
acceptable. Other ways suggest sloppy practices and hint of
cooking the books.

Are all blocks filled in on printed forms? Dashes or n/a (not
applicable) are acceptable. Ignoring the blanks consistently
may indicate failure to comply with requirements. Dashes
or nfa suggest that the inspector has considered the require-
ments and acted accordingly.

Isthe retrieval system timely and adequate? Unavailability
or lost records may point to an inadequate system.
Speedy retrieval indicates an accurate filing system run
by competent personnel.
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Are variable data being recorded? Lack of variable datais not
cause for rejection unlessit isin violation of the specific
contractual requirements. However, its presence usualy is
asign of a professional quality system and should be noted
favorably by the auditor.

What is the quality of the data? If the exact value is being
recorded conspicuously, often for a given parameter
(particularly if it just within an agreed limit), the data
should be questioned. Perhaps it is the case of inspectors
flinching; perhaps the measuring equipment is calibrated
too coarsely. Normally you would expect most data to
show some kind of unbiased distribution curve. Often,
you can picture the distribution mentally as you are
reviewing the data.

Refer back to original data. Reproduction can hide many sins.

Arethe files current? A large backlog of unfiled data may
include a lack of personnel, concern, or genuine quality
activity. Collecting data is not quality control.

The most important question is whether the data are used to influence
product quality. Most contracts with suppliers from prime contractors will
not call for detailed variables data, quality cost trend analysis, control charts,
and so forth; however, much of thiswill appear in plants that have an under-
lying commitment to quality. Maintenance of data to verify inspection status
isrequired to protect hardware integrity. The use of data to adjust the quality
plan to achieve the most economical cost balance identifies a true profes-
sional system. Serious consideration should be given to the effective use of
quality datain a supplier's record system.

CLOSING CONFERENCE

The closing conference is your final contact with the supplier’'s manage-
ment group before you leave the plant after the survey. Take timeto prepare
your presentation before the conference. Be specific on discrepancies you
found during your survey. Write them down in descending order of impor-
tance. Be prepared to explain each one in terms of deficiencies and discre-
pancies. Be quick to point out good points of your potential supplier’s quality
system so that you keep its confidence. If there is anything particularly
laudable, begin your presentation with it.
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If the supplier’s representatives cannot be made to understand a discre-
pancy, be fully prepared to accompany them to the areain question to show
them. If the supplier failsto understand what iswrong, there may be afutile
attempt at correction, perhaps resulting in another discrepancy, which might
trigger another, perhaps unwarranted survey.

Do not try to lay the blame for discrepancies you find on the supplier
group with which you are meeting. The intent is not to establish blame, but
to establish corrective action to permanently fix the discrepancies. It is most
probable that the group will have to secure higher management approval to
make changes in its quality system.

After discussion, each discrepancy should be noted in writing at the
closing conference. Your supplier should give an estimated date for comple-
tion of corrective action for each discrepancy. The discrepancy list should
be signed by a representative from the supplier, and from the survey group
to indicate that there is full understanding.

FINAL REPORT

The end product of your survey or quality program evaluation should be
an understandable final report. A good report effectively communicates
the findings using the original observationsto support the conclusions. The
report must be an honest, objective summation of your efforts. Even when
conveying results that are not always favorable, a properly written profes-
sional report should be of potential benefit to its recipients. The report
should portray the situation dispassionately and give directions for sug-
gested corrective action when appropriate. When things are better than you
had expected, do not forget to give full credit. Take some care, however, as
unwarranted accolades, as well as improper criticism, destroy the credibil-
ity of any report. An improper report destroys relationships, breeds dissen-
sion, and creates mistrust. Such a report may deal with personalities, avoid
understanding, and overlook facts.

Know your audience. The report must always be in a format and lan-
guage to suit those for whom it is written. Do not forget that even aformal
report can be in narrative style. Unless you are certain that most of those
who may read your report will understand them, use an absolute minimum of
charts, tables, and ratings. If you do use these devices, keep them assimple
as possible, stressing only the important points. Another way of handling
such graphic or tabular material isto refer to them in the body of the report,
but transmit them as attachments or appendices to the report itself.
Remember the KIS principle in report writing.
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List al individuals on both teams—don’t overlook anyone. Make sure
the names and positions are spelled correctly. A seeming lack of concern here
might annoy someone needlessly and make the corrective task more difficult.

Unlike older, more formal reports, the best modern reports open with a
capsule summary of the work carried out and salient recommendations. This
allows the busy executive to gain an immediate overview of the basic facts.
After this, the observations, supporting discussions, and, where necessary,
detailed recommendations are added. Recommendations also should be given
when a specification, procedure, or process is violated. An opinion on a
better way to do something may be given as a suggestion or comment.

Your report should be sent to the management team with whom you
met. Copies also should be sent to the quality control manager and the sales
department, if they were not represented. In your own company, copies
should be distributed through the quality control manager.

The supplier survey usually will indicate an acceptable supplier, alim-
ited supplier, a potentially acceptable supplier, or an unacceptable supplier.
Naturally, a report about an acceptable supplier is more pleasant to write;
however, a report about an unacceptable supplier need not be marred by
unpleasantness. Unless you should not have been there, most of the nega
tive surveys will suggest how to rise into at least the potential or limited
supplier category. In such cases, handling the report with finesse makes
all the difference. It can lead the potential supplier to want to take suitable
corrective action. Grace makesit easier for the limited supplier to accept its
limitations and may even bring the unacceptable supplier to understand the
problems and work toward future acceptability. Don't forget to close your
report with expressions of appreciation for the supplier’s time, assistance,
and cooperation.

FOLLOW-UP TO SUPPLIER
QUALIFICATION SURVEYS

Survey follow-up is carried out to ensure that satisfactory corrective action
has been taken by a supplier that did not qualify at the time of your previ-
ous survey visit. You may have to judge if a follow-up visit is warranted,
balancing the nature of the findings against the costs to travel and work-
force involved. Accompanied by suitable documentation, a report from the
supplier of corrective action may be enough.

Keep a genuinely helpful and constructive attitude at al times, and
show it by timely support when you deal with al levels of the supplier’s
personnel. Doing this consistently may be difficult, but as a quality profes-
sional, you must do it.
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The supplier and your company should have reached agreement on the
timetable for corrective action during the closing conference. Documentation
of the corrective action schedule should be included in the survey report and
the formal supplier response. You must thoroughly review the survey report
and the formal supplier response before a follow-up visit.

Contact the supplier and arrange a mutually agreeable date for the
follow-up visit. Schedule a date for the follow-up visit as soon as possible
after the execution and reported completion of required corrective action.
Make sure that al required corrective action has been completed. If cor-
rective action has not been effected within the required time, your manage-
ment’s policy should provide directions for suitable alternative action.

Show a positive attitude during the follow-up visit. Your supplier has
told you that the corrective actions you agreed on have been carried out.
You are there to verify that the corrective actions have been taken satisfac-
torily. If all corrective actions are acceptable and no additional problems
become known, the supplier should qualify as an approved supplier. If you
cannot verify adequate corrective actions, consider the following:

1. If the supplier has made an effort to comply, but has not met
your requirements, you may have a communications problem.
Review the survey report and reported corrective action with
the responsible supplier personnel.

2. If requirements have not been satisfactorily fulfilled, the supplier
should be advised that it has failed an approved supplier status.
Mutually agreeable alternatives should be arranged before a
visit and the supplier advised accordingly.

You may encounter a situation where the supplier has unique capabil-
ities important to your company, but does not have the resources to invest
to provide the quality assurance specified. If possible, the follow-up report
should include suggestions for alternative controls or for direct assistance
to the supplier to overcome certain conditions. Competent, understanding
assistance in critical situations can be arewarding investment in securing a
satisfactory supplier base.

POST-SURVEY TEAM CRITIQUE

So you have finished another survey. Congratulationsarein order . . . or are
they? More than one team has faced that question after a survey. How can
you answer it? One of the best waysisto conduct a team critique.

You carry out a critique to increase the professional competence of the
surveyors. It may be tough to face, but the recognition of individual or team
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shortcomingsisthefirst necessary step in correcting them. Hopefully, indi-
vidual or team improvement may get noticed by management and by the
individuals and groups your surveyors contact in your company.

Remind yourself that suppliers about to be surveyed by customers are
never happy with what is about to happen. A survey takes time and time
means money. A survey improperly handled opens the supplier to criticism
by the customer. In a supplier’s plant, each department is expected either
to put on a good show or mislead the evaluators. Such efforts make good
surveys difficult. A critique undertaken on the same basis is absolutely
worthless.

A proper critique must be redlistic. It should consider all the items nor-
mally encountered in asupplier or corporate quality survey. The headings of
this chapter are an excellent list of subjectsto consider in your team critique.

A critique by an individua or ateam can be a highly emotional activ-
ity, so conduct it in a professional manner to reduce emotion and increase
effectiveness. Just asin all quality control operations, you must identify non-
conformities and weaknesses rather than blame individuals for weaknesses
and inadequacies. Timing of the critique can help set the proper frame of
mind. A critique cannot be effective as a crash program or after some disas-
ter. One good time for a critique is shortly after completing a survey, when
details are still fresh and before the next survey may be scheduled.

It probably is true that there is no perfect product, drawing, or specifi-
cation. Likewise, there isno perfect survey, supplier, nor customer, and there
can be no perfect evaluators. The critique is a search for self-improvement.
Any individual or team who believes operations cannot be improved proba-
bly is very poor rather than very good.

Therefore, asindividualswe must expect that a critique is going to point
out areas for improvement and change. Such is the purpose of a critique.
What was good yesterday may not be good enough tomorrow. All surveys
look for improvements and ways to make them.

In acritique it isimportant that unsatisfactory results be identified, but
it is equally important that areas where improvement can be achieved are
identified. The one often means the other. Identification of areas that can be
improved is the purpose of the critique. The areas are not the causes. It is
necessary that the methods for improvement also be identified so that indi-
viduals can improve their performance and increase their efficiency and
effectiveness. As an example, the critique may disclose that in arecent sur-
vey the reliability tests and results were not properly evaluated. Why did
this happen? Were the individuals or perhaps the entire team inattentive?
Did they have insufficient training in reliability methods, procedures, and
statistics? Further questions might include, Why were the records not com-
pletely and properly evaluated? Were they available to the members of the
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team or the individual conducting the survey (the same people now doing a
critique)? Was it carelessness or failure to realize the importance of this
area? Was this poor planning?

In conducting acritique, it isessential that the problem, not the people,
be evaluated. Thisis a self-searching process to find a way to improve the
operation. To be worthwhile, a critique requires honesty and integrity. As
with other data analysis situations, it is not a procedure aimed at finding
excuses, but rather at finding areas of the program where major improve-
ments can be effected. This may point to a study course in some particular
area. Perhaps just a review with someone at the plant as to what is needed
can provide insight that can be developed by home study material. An eval-
uator cannot be an expert in every field, nor necessarily as expert as some-
one who is conducting a particular kind of operation. However, the
evaluator must have sufficient insight to recognize when things are patently
wrong or when things appear to be done properly.

At the end of the critique, a list of areas needing improvement should
emerge. The next step is deciding how to obtain improvement in each named
area. In some areas, provision of training and a program of study, counsel-
ing, or management consultation may be in order. In other instances, it may
become obvious that the next survey team should include a specialist if spe-
cific areas are likely to arise. In any event, plans must be formalized and a
commitment made to carry them through and improve the quality of perfor-
mance of surveys.

As an dternative to the team critique, a peer review similar to those
used for design reviews should be considered. In a supplier survey, com-
munication is of prime importance; therefore, the form of the critique
should be a confrontation situation in which the survey team defends its
report and survey action to a peer group in the team’s own company. The
peer group should be drawn from the purchasing and production staff who
would deal with the new supplier. They should have access to the history of
the survey and copies of the proposed final report prior to the meeting.

The survey team must present its report and support its conclusions to
this group plus a review chairperson supported by two observers. The
plant team is then free to question the survey team or each member on spe-
cific recommendations or conclusions from the report. The in-house staff
will have to finally accept or reject the report as a useful addition to its
working information.

The chairperson and observers record significant points by both teams
and produce an analysis of the proceedings after review. This method of in-
house evaluation and improvement has proved most useful in many design
fields, in value engineering, and in other situations where communication
and action resulting from communication are vital.
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The in-plant team gains from its exposure to the group who actualy vis-
ited and measured the capabilities of the potential supplier. The review makes
contact easier and the people in the supply source more three-dimensional.

Finally, the survey team witnesses the impact of its report on the other
half of its own operation. The survey team members have to reason out
why things were done and why conclusions were drawn. It is a satisfactory
method of learning, provided the chairperson and observers ensure that the
confrontation is properly conducted and does not degenerate to personalities.

INTERNATIONAL SUPPLIERS

What has been discussed to this point has been how to deal with the sur-
vey of a potential supplier in your own country. The situation may arise
where you have to consider a supplier abroad. Here are a few tips on how
to proceed.

Quiality assurance has developed rapidly in Europe and Japan, where it
isrecognized asavery important part of export or international sales. When
your company has commitments involving evaluation of international sources
of production, be careful to check what information may be availableto you
from official or quasi-official bodies. Most devel oped countries have state-
sponsored organizations responsible for interfacing with foreign business
interests; in this case, you are the foreign interest. These organizations usu-
ally can supply product and manufacturing quality references and approval
to expedite sales and maintain their national image.

When the prospective supplier is located in Europe or a western-
oriented country, contacts should be established with trade ministries, stan-
dards institutions, or professional organizations in quality work to obtain
information on local quality practices (which are sometimes surprisingly
good). Most countries have both certification and accreditation procedures
that are applied to local quality assurance or testing organizations, usually
backed by a national surveillance program to make valid evaluation data
available to you. Use such sources whenever possible. In most cases, your
professional affiliationswill be able to give you information on how to con-
tact indigenous groups in whichever country your company plans to do
business at a given time.

Quality assurance is much more formalized outside of continental
North America. Be sure to benefit from any bona fide source of evaluation
data available to your organization from such national bodies. Although it
may be a costly mistake to assume that some given quality information
from abroad is fully equivalent to that with which you are familiar, it is not
unusual to discover that in certain fields of quality accreditation, suppliers



How to Conduct a Supplier Survey 121

abroad may have to regularly meet standards that would strain some of your
domestic suppliers to their limits. Treat quality accreditation information
from abroad with the same open attitude as a quality survey of a domestic
supplier. It may save you from accepting as qualified a supplier that is not,
and it also may save you from rejecting a supplier that is more qualified
than any you might find at home.

SUPPLIER INFORMATION AND
REASSURANCE

So, you are going to take part in a supplier survey, but it is your plant that
is being surveyed. You may wonder how to get ready for the survey. First
of al, relax and remember that tens of thousands of supplier surveys take
place every year. You are not alone.

You may be surveyed by competent quality professionals, perhaps
someone who has read this book. Because you are reading it too, you have
an idea of how to get ready. It also would be useful for you to review any
specific standards that might apply. In short, start by arming yourself with
knowledge. Determine what the surveyors may be looking for.

The next step isto make arealistic appraisal of your plant’s quality sit-
uation. Do you have a good quality system?

If the answer is“no,” it is practically certain that it is too late to build
one before the survey date. Your best bet is to inform your management of
existing deficiencies. Try to sell management on support of a quality con-
trol program. Then when a survey team shows up, learn as much as you can
and take your lumps. Point out that your management has (hopefully) given
the support for necessary corrective action. It isfoolish to try to hide facts
from competent evaluators. They amost surely will find out, and you will
look even worse.

If you have a good system, stand firmly. It may not be perfect—
nothing ever is. Doubtless the evaluators will find deficiencies somewhere,
and you may end up debating necessary corrective action. Do not make the
mistake of trying to dress up the operation with a lot of spit and polish.
Such effort will make your operation appear artificial. Competent evalua-
tors know what a working facility looks like. They rarely are impressed by
a snow job, but may become suspicious and wonder what and how much
you are trying to cover up.

Make sure that the key people have been thoroughly briefed and that
their schedules will permit them to be available at the time of the survey for
introductions and to answer questions pertaining to their functions. Have an
organization chart available (most quality control manuals have charts you
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can use for models) that can be presented to the survey team and indicate
who carries out what function in your plant. Also make sure the documen-
tation that should be available is accessible.

Recognize that no two systems are alike. Know your own system and
how it works. Do not be afraid to defend your system if it does work.
Competent evaluators are interested in new techniques and new ideas, but
do not be so defensive that you are unwilling to learn from them if they sug-
gest a better idea.

It isnot out of place to extend a modest show of professional courtesy
to the survey team. The team represents a potential purchaser, which
means sales and income for your firm. The survey team almost surely will
appreciate the availability of office space. Some hospitality (for example,
lunch) is not out of line. Your evaluators may need overnight accommoda-
tions. Because you are at the site, you are in the best position to arrange this.
The same goes for transportation to visit your facility. You do not have to
be pushy, but your offer of help may be appreciated. Eventually, when you
are an approved supplier and the same evaluators return on regular checkup
visits, you may develop a warm personal relationship. However, do not
rely on charm to hide deficiencies—it can only delay the ugly discovery
of shortcomings.

If it isthe evaluators' first trip to your plant, they probably will expect
you to take them on atour. Plan such atour in advance and estimate the tim-
ing. Make sure that the plant personnel have been informed of who the
evaluators are, what their purpose is, and how your personnel can help by
giving straight replies to the evaluators questions. After the evaluators
have seen your plant asawhole, they may ask to revisit specific stations for
in-depth study. Do not be alarmed: perhaps they have found something
unusually good. If not, they may be in a position to suggest how those sec-
tions of your plant could be improved. Usualy you will win if you deal
fairly with the survey team.

The essential point to remember is that in most cases, the supplier
knows your company through you. How you conduct yourself is the
impression that the supplier has of your company. The professionalism that
you show will be reflected on your company’s image. So, by following the
steps presented in this chapter, you will ensure some consistency of format.
Therest is up to you.
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How to Evaluate a
Supplier’s Product

Vendor—Vendee Technical Committee

Summary
* Preaward conference
* Initial production
» Source inspection
 Utilizing supplier data
» Nonconforming product

* Performance evaluation

quality program. This chapter describes some of the more com-
only used methods of evaluating purchased products. Obviously, a
cookbook approach to evaluation is not practical, as each product requires
specific decisions; however, the methods discussed here have proven effec-
tive. Using these concepts, the customer can develop operating procedures
that will maintain an ongoing program for evaluating supplier products.
Each aspect of the program is important, but higher priorities must be
assigned those areas that offer the customer the greatest payback. Consider-
ations also must be given to the types of products and processes, especially
when new procedures are being established.

E\:j uating a supplier’s product is an important element of a company
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Product evaluation procedures can range from simple to complex, and
the degree of formality in any program depends on product and customer
requirements. Individual ingenuity and integrity on the part of both customer
and supplier quality control personnel are essential to optimize operating
procedures and to promote maximum effectiveness of the program.

This chapter describes successful methods of supplier product evalu-
ation. These are not the only ways to evaluate a supplier's product, but
they are the most important for developing a purchased material quality
control program.

PREAWARD CONFERENCE

Prior to evaluation of a supplier’s product, contractual requirements apply-
ing to that specific product must be established. Both the supplier and the
customer must have a clear understanding of the basic product requirements,
aswell asany special quality requirements. A most effective way to accom-
plish this understanding is to schedule a preaward conference.

Need for a preaward conference usually is determined by discussion
between the supplier’s purchasing department and quality assurance depart-
ment. A conference should be called where high cost or special circumstances
are involved in the contract. Often a preaward conference is considered
when the job is new to the supplier. The conference provides an opportu-
nity to finalize product or process requirements.

The preaward conference brings together technical and management
personnel representing both the supplier and customer. The departments
generaly involved are product design/devel opment, manufacturing, testing,
purchasing/sales, and quality assurance. Depending on the type of product,
representatives from service, financial, legal, marketing, and other functions
also may be involved. Attendance could be governed by the requirements
of the contract.

After the need for a conference is established, it is the responsibility of
the supplier quality assurance department to devel op an agenda that ensures
all applicable product quality requirements will be covered. Normally, the
customer’s purchasing department schedules and chairs the initial meeting.
The customer’s quality representative serves as secretary and coordinator to
ensure that product requirements are understood and accepted, responsibil-
ities are assigned, and agreements made at the meeting are documented.

The agendais used by both supplier and customer staffs to prepare for
the meeting, and as a guide in conducting the meeting. A typical agenda
could include the following items.
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» Design acceptance

* Production facilities

» FHrst-article inspection

* Process requirements
 Production quality control
» Packaging

* Records

* Quality audits and past performance
» Warranty provisions

» Communications

» Schedules

The preaward conference should be as extensive as necessary to cover
all subjects pertinent to satisfactory completion of the contract. A successful
meeting virtualy eliminates the responses “I didn’t know we had to do
that,” or “That’s going to cost more” when the product goesinto production.
The importance of the preaward conference becomes clear as the various
agenda items are discussed.

Perhaps the most critical factor is design acceptance because it is dif-
ficult to evaluate a product that is not clearly defined. Questions that must
be answered include:

» Who isresponsible for design control?

» Aretolerances and specifications realistic and within the capability
of the supplier?

» Aretest requirements adequate to ensure fit and function?

These important questions must be discussed at the preaward confer-
ence and it is essential that clear agreements be reached prior to release of
the contract.

After product requirements and specifications are agreed to, consider-
ation must be given to the facilities and equipment necessary to produce
and check the product. In many cases, the customer may furnish tools or
equipment. Yet, without mutual agreement as to the design and use of
this equipment, the supplier may be unable or unwilling to use it. Possibly
the supplier may have a better or more economical method of production.
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The point is that production and test methods must be clearly agreed on
prior to release of the contract or purchase order.

Frst-article complete inspection is the first real product evaluation.
Product requirements must be defined in detail to allow the supplier to
understand what is expected. The first article may be a sample, a dozen
items, or any specified quantity or volume. The conditions of first-article
inspection must be understood, accepted, and documented. Requirements
for inspections, tests, reports, and so on, must be defined and responsibili-
ties established for future implementation.

Many jobs, particularly in the chemical field, are controlled through
specific process requirements. Therefore, an understanding should be
reached as to responsibility for authorizing process control changes. Com-
munication channels must be defined. Both the supplier and customer must
understand and agree on specific areas of responsibility for approving prod-
uct or process deviation.

Production quality controls planned by the supplier are another major
topic of the preaward conference. For instance, some jobs require special
operator skills or qualifications; therefore, details of these requirements
must be discussed. All significant elements of the supplier’s quality plan
should be reviewed and agreement reached regarding methods of inspec-
tion, sampling plans, acceptance standards, and so forth.

Manufacture of aproduct in conformance with customer specifications
is not the only important subject discussed at the preaward conference.
Specia attention also should be given to packing, protection, and shipping.
If the product is damaged or deteriorates during shipment and storage, all
the efforts to ensure conformance are wasted. For many products, the load-
ing, handling, and packaging requirements are as tightly controlled as the
product itself. Again, the requirements of the specific product must be
clearly defined and a mutual understanding achieved between the supplier
and customer.

Some products require special records so that traceability may be
maintained in reference to applicable inspection and test reports. All
aspects of this identification, inspection, and reporting must be discussed
and agreements documented so that they become an integral portion of the
purchase contract.

Information gained while reviewing the supplier's quality proposal
often can be used to plan subsequent audits of the supplier’s production
operation. After agreements are reached, it is easy to plan objective audits
to determine if the conference agreements are being fulfilled.

The preaward conference also provides an opportunity to review prior
problems and plan for prevention. When the potential supplier isto furnish
an existing product with which the customer has had extensive experience,
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the customer can provide information that will help reduce future problems
and defect costs. The conference’s discussion of warranty should cover a
multitude of activities ranging from customer complaints to responsibility
for returned product. In many instances, specia warranty coverage may
have to be negotiated. A factor that should not be overlooked ishandling and
evaluating returned goods to ensure that the supplier can plan and imple-
ment corrective action. Guidelines for cost recovery on warranty returns, as
well as an agreement on product improvement costs, should be established
at thistime,

Finally, a preaward conference should include an open session where
all parties may submit relevant subjects for discussion. In this manner, any-
thing of importance not previously discussed may be covered. Everyone
involved with the conference has an opportunity to contribute and all view-
points are considered.

After a preaward conference has been completed, it is customary to
include all agreements as a part of the purchase contract. This is done by
amendment of the purchase order to require conformance to the agreements
of the conference. A copy of the conference report accompanies the pur-
chase documents.

Some conferences recommend the proposed contract be revised or
cancelled. It is best to prevent an unsatisfactory project from starting if
agreements cannot be reached. One of the prime reasons for a contract
being revised or cancelled isthe supplier’sinability to comply with the cus-
tomer requirements.

The preaward conference is one of the most productive prevention-
oriented quality functions performed as an element of purchased material
control. Often it is the initial step in evaluation of the supplier’s product.
Each company must develop its own preaward conference program. The
information presented here simply highlights some significant factors of
such aprogram. The preaward conference alone cannot ensure freedom from
problems, but combined with sound planning and implementation of the
product evaluation techniques discussed in this chapter, it can significantly
minimize the potential for problems involved with purchased products.

INITIAL PRODUCTION

The first evaluation of a product or a process is the most critical stage in
establishing a good working relationship with a supplier and in ensuring
that the product to be received on a production basis conforms to the
desired characteristics. Assurance that the received product is correct begins
on the initial purchase order with appropriate performance requirements.
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Hrst-article or process evaluation not only ensures that drawing and specifi-
cation requirements are met, but that the product is consistent with contrac-
tual requirements.

PRODUCT QUALIFICATION

Prior to receiving the initial product, a checklist of evaluation characteris-
tics should be established. The list should consider all significant elements
of the product and its performance. Inputs from each design/devel opment
group that will be involved with the product should be obtained and added
to the checklist.

Upon receipt, the product should be checked for problems incurred in
shipping. Oncethisis done, the eval uation procedure already devel oped should
begin. At each step, both acceptable and unacceptable test results should be
documented. For uncomplicated products, a standard form for documenting
resultsishelpful. It ensuresthat al steps are adequately and consistently eval-
uated. The results of each step should be considered while the product is
being processed so that any additional evaluation parameters may be included
in the tests. The documented test results should then be reviewed with engi-
neering, manufacturing, and other concerned groups, and compared with the
supplier’s results to identify problems. After the evaluation, the package
should be sent to the supplier either to request corrective action in areas
where discrepancies exist or to provide documented acceptance of the prod-
uct. If the product is complex, ajoint review of the results may be necessary
to ensure measurement assurance between supplier and customer.

Methods for accomplishing this assurance are negotiable. The negoti-
ations should be handled by the purchasing department, and, once the
methods of corrective action are finalized, they should be transmitted by
purchasing to the supplier.

Prior to receipt of the corrected product, a new checklist should rei-
dentify the characteristics to be evaluated. Close scrutiny should ensure that
the corrections do not affect original product characteristics. The supplier
should be requested to provide a written description of the process or pro-
cedural changes necessary to correct the product. This description provides
verification or correction. The procedures should be included in future
evaluation requirements.

Upon receipt, the corrected product should be checked again for pack-
ing and handling discrepancies and then evaluated according to the new
checklist. If the product still does not meet required performance character-
istics, the same review and negotiations for correction may be required as
when the product wasfirst received. If the product is acceptable, recognition
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by design/development, manufacturing, and quality control should be trans-
mitted to the supplier through the purchasing department.

PROCESS IDENTIFICATION

Prior to a process evaluation, a checklist should identify characteristics to
be evaluated. As part of the checklist, aflowchart should point out the step-
by-step characteristics and controlling parameters of the process. The check-
list aso should identify manufacturing system control parameters. These
parameters include material routing procedures, change control, defect
identification, isolation, evaluation, and disposition, production capabili-
ties, calibration capabilities, process documentation, system audit, and tool
control procedures.

A description of the production facility, its management, and quality
policy is helpful before any evaluation. These can and should be obtained
through the customer purchasing department.

PROCESS AUDIT

After the checklist is developed, arrangements for a process audit can be
made through the purchasing department. If possible, the timing of the
audit should coincide with the movement of preproduction or actual pro-
duction parts through the process. This alows the evaluation team to
review the product characteristics as described in the original design para-
meters under working conditions. After visit arrangements are made, the
supplier should have a chance to review the scope of the evaluation plan to
ensure that none of the processing activities are proprietary and to deter-
mineif any special activity will be required.

Auditors should arrive promptly to conduct the audit. They must eval-
uate the details of the process and system control as part of the supplier’s
manufacturing cycle. Records on process parameters must be checked for
out-of-control conditions and evidence of corrective action. Where practi-
cal, process parameters should be compared with daily records. Each oper-
ation must be checked to ensure that enough safeguards are in place to
maintain the process in control or to identify an impending out-of-control
condition. Weakness or deviations from the expected results should be
recorded. Most processes are likely to maintain the desired output if normal
controls will prevent deviation; however, special controls established
specifically for the product should be emphasized as they are likely to be
overlooked in routine operation.



130 Chapter Thirteen

When the audit is complete, a summary of findings should be reviewed
with the supplier. If needed, a plan for corrective action with implementa-
tion dates should be developed. Methods for demonstrating corrective action
also should be developed and accepted. A complete, documented report,
including the agreed-upon corrective action, should be sent to the supplier
by the purchasing department. A follow-up by telephone should confirm
that the supplier has received and understood the report. Additional tele-
phone contacts can follow the progress of the corrective action, athough
additional visits to the supplier’s facility may be required to evaluate
implementation of corrective action.

QUALIFICATION BY SUPPLIERS

Product, process, and article requirements developed for first-article
inspection and process evaluation should again be reviewed before estab-
lishing characteristics of supplier qualifications. After these requirements
are determined, the records can be developed to achieve the desired evalu-
ation results. These requirements should be documented and transmitted
through the purchasing department to the supplier. The supplier should be
contacted to ensure that the requirements are understood and to establish
timing for completion of the evaluation. An on-site inspector can help ensure
that the evaluation is carried out accurately and completely.

The evaluated product and the results of this evaluation (both provided by
the supplier) must be audited for accuracy and completeness. This audit can
include evaluation of critical characteristics and parameters. If the audit
procedures show results different than those shown in the supplier evalua-
tion tests, additional parameters should be measured or additional informa-
tion requested from the supplier. The review and audit results should be
documented and transmitted by the purchasing department to the supplier.
Discrepancies should be followed up and corrective action obtained.

QUALIFICATION BY INDEPENDENT
LABORATORY

Qualification of an article or process by an independent laboratory is essen-
tially the same as qudlification by the supplier. But remember, the capabil-
ity of the independent laboratory must be determined prior to any tests.
The scope of the desired task, cost, expected reports, and outputs
should be established and agreed on by the contracting parties. When the



How to Evaluate a Supplier’s Product 131

results are received, they should be reviewed, audited, and transmitted to
the supplier for itsinformation. Any questionable areas should be clarified
with the laboratory or the supplier with appropriate corrective action and
follow-up evaluations performed until an acceptable correlation or product
can be demonstrated. Several independent laboratories’ analyses may be
needed, depending on the complexity and diversity of the evaluation.

CERTIFICATION PROGRAM

An alternative to the quality control methods described herein is a ship-to-
stock or certified product program. As the name implies, the product essen-
tially is treated as a free lot in skip-lot inspection and is released without
being subjected to the conventional receiving inspection.

This alternate method depends on a strong supplier—customer relation-
ship that emphasizes preventive planning, detailed product and process
audits by the customer, and a high degree of integrity on the part of the sup-
plier. Extensive planning liaison is required and agreements are reached
prior to release of the purchase contract.

As with all sound quality planning, the job requirements must be
defined and documented. Specific audit guidelines must be developed and
a schedule established for periodic evaluation during the production sched-
ule. The supplier's plan for control of the process and product must be
documented carefully and included as an integral part of the purchase
agreement. This plan becomes the benchmark for planning and auditing
throughout the life of the contract.

The certification program normally is not used with a new supplier
because a history of demonstrated ability by the supplier to control opera-
tions is essential. New products may be considered for this plan when a
good supplier—customer relationship exists, but, again, extensive planning
must be done and detailed agreements reached prior to production. When
the supplier has a strong operational quality program and the customer
maintains timely and effective audits of the specific job, this program can
be an aternate to receiving inspection.

INCOMING INSPECTION

Incoming inspection is one of the most important functions in the overall
quality assurance program. In simple terms, incoming inspection reveals
whether the supplier can produce and deliver what it said it could in the
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manner it claimed it would! The following is a sequence of events that can
be used as aguide in formulating specific flowcharts and procedures for use
in the incoming inspection area of any specific plant or operation.

Purchase Orders and Drawings

Access to copies of every purchase order and drawings/specifications is
necessary. The receiving copy of the purchase order can save duplicate files
and other paperwork.

Upon receipt of the parts from the supplier, the receiving department
normally will pull the purchase order, count the parts, and check for dam-
age. If the cartons and/or parts show physical damage, the receiving depart-
ment should immediately process a shipping damage claim to the carrier
and/or the insurance company, with whose procedures they should be famil-
iar. If everything isin order, the receiving department will put the purchase
order with the items and forward the order to incoming inspection for the
required inspection and test.

In a small company, it may be advantageous to have the supplier of
metal work, printed wiring boards, or similar items return with the shipment
the original drawings/specifications used to produce the part or finished
item. In many cases, receipt of all the drawings/specifications will prevent
future supplier problems related to design changes. This method provides
some confidence that the supplier cannot build more parts without new or
updated drawings/specifications. Receiving the drawings/specifications
with the parts also saves the cost of maintaining a drawing filein receiving
inspection.

The incoming inspector with the purchase order, the drawings/
specifications, and parts, can now begin to ensure the following:

1. The purchase order is accurate and calls for the specific item(s),
part number and revision, test data (if required), and so forth.

2. Parts are not damaged due to defective packing and packaging.

3. Partsare as called for on the purchase order with drawing/
specification by part number, color code, and so forth.

I nspection, Test Records

Under normal circumstances, the quality system or program will require the
incoming inspector to select a sample per an approved sampling plan if quan-
tities will allow. If not, al parts should be inspected and/or tested to ensure
conformance to the drawings/specifications or inspection instructions.
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The inspector must be trained and certified to perform the required
tests. The inspector must have the necessary tools, gages, and equipment to
inspect and/or test the items properly. All inspection tools, gages, and
equipment must be calibrated to ensure accuracy. Either the sample or the
total quantity should conform in order to be accepted and rel eased to stock.
The incoming inspector should complete the incoming inspection record in
detail and process the items to stock if they are accepted.

Rejected Material and Records

If for any reason the items do not conform to the drawings, specifications,
standards, or inspection instructions, the items should be rejected. A rejec-
tion report should be completed and placed with the items for review and
disposition by quality management. Under normal circumstances, the defec-
tive item(s) would be processed through purchasing for return to the sup-
plier for corrective action or replacement. Under special conditions (if they
were required because of time and if they could be corrected or used within
the facilities) the items might be presented for material review board action.
Material review procedures would control these activities.

The intent of incoming inspection is to ensure that the item(s) received
are as stated on the purchase order and that the item(s) conform to specifica
tions and drawings. The intent of incoming inspection recordsisto document
the facts with regard to the performance of suppliers and to provide purchas-
ing and quality management with data from which decisions can be made.

Source | ngpection

Source inspection is inspection by the buyer’'s designated representative to
confirm aproduct’s compliance to contractual obligations prior to shipment
of the material. Source inspection does not necessarily eliminate receiving
inspection. Source inspection does have some benefits. The customer saves
money on equipment that does not have to be purchased because the sup-
plier does the testing; the customer utilizes the expertise of the supplier in
the product the supplier is providing; and if a nonconforming product is
found, the supplier can correct the problem prior to shipment. Source
inspection can take place for three types of materials or assemblies:

1. Complete assembly/material. A product that will be used without
further processing or modification. The need for source inspection should
be predicated on the ability of the customer to determine, at the customer’s
point of receipt, the supplier’s compliance to the purchase documents, spec-
ifications, and agreements as economically and completely as necessary to
establish the acceptability of the delivered material.
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In some instances, it isimpossible to perform a meaningful evaluation
without destroying the product or, at a minimum, making it unfit for use.
This must be included in the cost. Some items may be of such a delicate
nature that both the supplier and customer agree that handling must be kept
to a minimum and, by mutual agreement, decide that inspection at source
isindicated. Some items may be of such acomplex nature, requiring adjust-
ment, calibrations, tests, or combinations of subassemblies, that it would be
impossible to check them without upsetting or destroying all of the sup-
plier's settings, or impossible to check them in any manner. Here it is appar-
ent that source inspection would be of considerable value to the customer
because of the participation by the inspector in the supplier’s procedures.
Some items may be of such anature that the failure of the assembly to meet
specification could result in the loss of life, the loss of equipment life, (and
the loss of governmental projects or missions military/scientific), aswell as
endangering public health and safety. No economy can justify inspection
cost-cutting programs against the possible danger factor.

2. Subassemblies/materials. A product that will be used in conjunction
with one or more other subassemblies, components, or processes to make a
deliverable product. Subassemblies would have all the same considerations
applied in determining the why of source inspections, as do complete
assemblies, plus the added requirement of compatibility and assembly fea-
sibility with other subassemblies, components, or processes that they may
be subjected to by the customer:

» Would the subsequent assembly procedures affect a delicate
or complex subassembly or, more importantly, the completed
assembly? This could be monitored closely on the source
inspector’s own assembly lines by virtue of the inspector’s
knowledge of the subassembly acquired during source inspection.

e A safety-sensitive subassembly, in addition to the previous, also
could be monitored on the customer’s assembly line to ensure that
nothing is done in the subsequent assembly or processing that
might result in an unsafe product.

3. Components. A part to be used in conjunction with other parts and/or
subassemblies to produce other subassemblies, complete assemblies, or
deliverable products. For source inspection of components, the customer
must consider all aspects as discussed under prior sections, as well as the
relative importance of the individual components to the subassembly and/or
completed deliverable product. For instance, how would an individual com-
ponent affect a delicate, complex, or safety-type subassembly and complete
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assembly in the customer’s deliverable unit? Other things to consider for
component source inspection are:

 Istheitem proprietary to the supplier or customer? Who controls
the design?

* Isthe customer requesting modifications to an existing product to
fit a specific need?

* Isthe supplier new? |Is the market new?
* |sthe component a developmental or state-of-the-art item?

Successful source inspection begins with the first supplier contact,
whether it occurs during a preaward conference or during evaluation of the
supplier'sfacilities. It isimportant that source inspection effort be regarded
by the supplier and the customer as a desirable method of proving the sup-
plier’s production to the purchaser’s satisfaction.

For a good working relationship, the customer quality personnel must
maintain direct contact with the supplier quality personnel. Their first such
contact should be made through the purchasing department, whether at a
preaward conference or by telephone. Subsequent contacts could be made
directly between the quality personnel of the two companies. Of course, the
purchasing department should be informed of any substantive conversa-
tions. Thisinterchange of intercompany quality datais vital to agood work-
ing relationship.

Good source inspection depends on a thorough understanding of the
product. Thus, careful review of the drawings, specifications, and purchase
order is necessary for the quality professional who will conduct the inspec-
tion. Source inspection criteria, whether developed by design or quality,
should be selected carefully and reviewed by design, purchasing, produc-
tion control, manufacturing, and quality. All concerned parties should agree
that the salient points have been covered. At this point, agreements also
should be reached concerning assistance, by any of the aforementioned
functions, for the quality professional assigned the source inspection.

With the customer quality team in agreement as to what will be done
and who will do it, the quality professional is ready for the first survey trip
to the supplier’s plant. The trip should have three purposes: (1) establish-
ment of good working relations, (2) evaluation of the supplier’s quality sys-
tem, and (3) discussion of the areasto be inspected during source inspection.
If first-article inspection is planned, changes in the source inspection as a
result of that inspection should be discussed and agreement reached on how
and when such changes should be implemented. An estimated production
schedule should be provided by the supplier during this plant visit. That
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schedule should be updated as necessary by the supplier’s quality personnel
to ensure timely response by the customer when the hold points for the
source inspection are reached. The customer’s quality professional, in turn,
should notify those who are to assist if there are any schedule changes.

Actual source inspection could include detailed inspection of dimen-
sions, visual examination of parts, functional testing, review of records, and
any other aspect of the product. It is important that the customer represen-
tative create minimum disturbance in the supplier’s manufacturing process.
Proper communication ensures availability of the source inspector(s) when
the product has reached inspection hold points. Thorough preparation will
ensure familiarity with the product and reduce the time required for source
inspection. Proper attitude will result in a good relationship with the sup-
plier and prevent needless conflict. Source control should be implemented
only after the supplier has validated product acceptability; this also may be
done concurrently by joint agreement.

After source inspection is completed for the first item/lot, the results
must be evaluated carefully. Most likely the initial quality plan will need
changes, reducing some requirements and strengthening others. It isimpor-
tant that the source inspection requirement be flexible enough to allow the
customer’s quality professional to reduce inspection of subsequent lots if
theinitial ones prove satisfactory or to increase control if production proves
to be out of control. Whether or not a reduction takes place, the quality pro-
fessional should monitor any defects found during the company’s receiving
inspection and/or the company’s production cycle. Defects found are justi-
fication for increased or modified source inspection criteria during the sup-
plier’s production cycle.

After the supplier's production line is running and actual source
inspection has been reduced, the customer’s quality professional might con-
sider surveying the product by random audits or visits to ensure that all
continues to go well. Such surveillance would take up little time and could
be conducted in conjunction with tripsto other plants. Additionally, it would
maintain the good working relationship between partners, which is neces-
sary in a source inspection program.

During the production phase, the source inspector (in addition to the
normal functions of determining the acceptability of the submitted mater-
ia) performs other duties essential to the successful operation of the
buyer’s production line. They are:

» Constant evaluation of the supplier’s performance. Under this
function, in addition to the quality evaluation, the source inspector
becomes aware of any and al situations that may affect the pro-
duction and delivery schedule, and keeps management informed.
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 Coordination with the supplier of al changes to specifications or the
purchase order and report on the effectiveness of implementation.

» Coordination of any problems the supplier’s company may have
with items purchased. If the trouble is within the supplier’s realm,
the necessary steps should be taken to preclude their repetition.

» Release for shipment only those items the supplier finds
acceptable for use as defined by the specifications, samples,
or purchase order.

The choice of a source inspector is adelicate and critical decision. The
effectiveness of the source inspector largely depends on the inspector’s
ability to obtain the fullest cooperation from the supplier, while at the same
time insisting that the product meet the required specifications. The char-
acter, personal, and professional habits of the inspector are equal in
importance to the inspector’s knowledge of the job. The ability to absorb
information, observe operations, and make discreet investigations without
being obvious is essential. The inspector also must be able to gain the con-
fidence and cooperation of the supplier's inspectors and floor supervisors
without becoming so personally involved that the inspector can no longer
make an objective judgment. The ability to make firm, positive decisions
also is necessary. Therefore, the source inspector must combine the attrib-
utes of atechnician, detective, politician, diplomat, babysitter, and discipli-
narian. The amount of technical knowledge that the source inspector would
be expected to have depends on the type of inspection being performed.

One of the most critical functions performed during source inspection
is record keeping. Accuracy is paramount. The minimum amount of infor-
mation maintained is:

» Supplier's name and address

» Drawing number, revision, and purchase order

* Quantity inspected

* Quantity accepted

» Reasons for rejection

» Contractor’s personnel contacted with regard to rejects
* Corrective action to be taken

In addition, any shipping papersto all source-inspected items must ref-
erence the fact that the items comprising the shipment have been inspected,
tested, and/or accepted at the source by an agent of the buyer's company.
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Usually, this is accomplished by the source inspector signing or stamping
the shipping papers.

Too often, the source inspector (particularly if a resident at the sup-
plier'sfacility) isout of sight and out of mind, which means that the inspec-
tor has been forgotten by the home company. This is an unhappy situation.
Therefore, it is imperative that the source inspector be regularly informed
of events at the home company. If thereis an opening for advancement, the
source inspector should be considered, if eligible. When the source inspec-
tor returns to the company for any reasonable length of time, the inspector
should not be treated as an alien, but made to feel welcome and an essen-
tial part of the quality assurance group. The source inspector must be made
aware of all changes in the scope of work by the supplier as reflected in
revisions to drawings and/or purchase orders. The source inspector should
be invited to all supplier/customer meetings at the supplier plant that may
impact the scope of work. If unable to attend, the inspector should be on
distribution of the minutes of the meeting.

The source inspector has responsibilities to the home company that
must not be overlooked. These include:

1. Advising management of conditions at the supplier’s plant.

2. Maintaining accurate records and ensuring their availability
when required.

3. Working without interfering with the supplier’s production.
4. Reporting to work at hours consistent with those of the supplier.

5. Remembering at all times that the inspector is the sole
representative of the home company who deals with line
personnel at the supplier’s plant. Nothing should be done that
could bring discredit to the home company.

UTILIZING SUPPLIER DATA

Supplier dataincludes product, process, or equipment information obtained
from asupplier. This may be a description of the equipment and/or process,
process/product yields, product input/output variable or attribute measure-
ments, X-ray films, laboratory analysis, or other related sampling or 100
percent measurement. Data should be required contractually by drawings
and specifications described in the purchase order. Acquiring and process-
ing data costs money, thus, the necessity for contractual understanding.
Supplier data are used primarily to ascertain compliance to specification.
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Data also are used to evaluate process capabilities, equipment correlations,
trend information, and product-related factors. Data from more than one
supplier may be combined for performance comparisons in one of the
many supplier-rating schemes, but that is a separate subject.

This section is limited primarily to the use of supplier data to verify
conformance for acceptance of purchased material. References here to the
inspection include test activities, where applicable. Similarly, references
to equipment and process encompass those required by manufacturing
and quality.

Optimum benefits are derived when data are reviewed in atimely man-
ner. Depending on the phase of development or production, review may
take place at the supplier’s or customer’s facility. Many mathematical mod-
els exist for data analysis at various stages of production. During the pre-
production or development phase, data may be used to review available
process capabilities, including manufacturing and inspection measuring
equipment. Assessments of product and equipment design, and the adequacy
of quality assurance functions, often are made through data review in the
early stages of production.

Experienced quality management will arrange for the analysis of spe-
cific supplier data from the first production units. Timely review of first-
lot data is essential when the production situation dictates limited
expenditures. This investment in supplier quality assurance often becomes
critical in terms of quality and schedule assurance.

Frst production unit data review will highlight any corrections that
may be necessary before full production. Depending on the type of mater-
ial and its end use, supplier datamay be used in lieu of customer inspection
and tests.

One such alternative involves calculating the degree of correlation
between supplier and customer testing. Normally, the customer must per-
form comprehensive testing on initia receipt to determine if the material
conformsto contractual specifications. It should be understood that inspec-
tion costs are included in product prices so the customer already is paying
for material in the supplier’sinspection. Therefore, a purchase order require-
ment for the supplier to furnish specified inspection data should not be a
significant additional cost.

With the supplier’s data in hand, plus his or her own inspection infor-
mation, the customer can perform a correlation analysis to determine
the relation between in-house tests and the supplier’s plant inspection. If the
correlation is satisfactory, subsegquent receipts may be accepted upon a
verification-type review of the supplier’s inspection data. This plan may
be augmented by testing selected parameters on each receipt. Other mod-
ifications may require complete customer testing periodically to ensure a
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continuing correlation. The correlation study method can be readily applied
to metals, raw material, and mechanical piece/part type products.

Another aternative is to arrange for evaluation and approval of the
supplier’s inspection equipment and associated calibration controls. This
method is particularly appropriate for control and acceptance of electronic/
electrical components. Approval of the supplier’'s equipment is given on
a specific basis defined in customer standards. Aswith all methods using
supplier data, adequate measures must be applied contractually to control
any changes or modifications affecting equipment, standards, or
processes after they have been approved. Additionally, all or selected
parameters may be verified on the initial receipt, usually as part of the
customer’s formal qualification approval. Selected parameters may be
tested periodically by the customer to maintain a satisfactory confidence
level in the continuing verification. Again, depending on the degree of
the high-reliability requirements, correlation studies can be included in
this aternative.

For purchased material not requiring critical high reliability, supplier
data may be used without performing correlation studies, equipment
approvals, or verification testing. The basis for this judgment may be the
quality history of previous receipts, the quality of similar material, and
the supplier's established reputation within the industry or a cost-type
measure of next-assembly failures.

The bottom line on controlled use of supplier datais to be cost effec-
tive, primarily by eliminating redundant inspection equipment and associ-
ated receiving inspection operations.

NONCONFORMING PRODUCT

After inspection, a supplier product may be reported as nonconforming to
one or more of the established standards: form and appearance, material, fit
and dimensional characteristics, or function. The inspection report must
then be reviewed to determine if the product can be used and what correc-
tive actions are required. Acceptance will depend on whether the product
can be modified to perform its intended function without risk to user and
whether the added cost of the modifications or corrections is acceptable.
Other questions will need answers: Will the corrective actions be carried
out at the supplier plant or possibly in the customer’s operation? Does the
variation appear to be repetitive or an isolated case?

Key aids in this analysis are inspection history sheets, the latest sup-
plier survey, the histogram of the defect, the repeatability of the inspection
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or testing method, the type and completeness of the qualification test or
proof sample, and knowledge of the specific process that created the dis-
crepancy. An excellent vehicle for carrying out the analysis is a materi-
als review board (MRB) with representatives from the functions
responsible for the item. Thisreview, however, is effective only if acom-
plete history can be presented to the board by the inspection supervisor
or the quality engineer.

If it is determined that the supplier is at fault, the purchasing depart-
ment should arrange a meeting with the supplier or relay the information
via a cover letter plus a copy of the report and corrective action request. A
decision on the most effective method of repair usually is made by the
MRB. Visits to the supplier in connection with the MRB action may be
made by purchasing, the quality engineer, and, if necessary, other engi-
neering functions (such as product design, tool design, and manufacturing
engineering). If the problem is recurrent and/or very serious, plant man-
agement or a higher representative also should be invited.

Before visiting the supplier’s plant, the adequacy of in-house inspec-
tion procedures and the way they are being carried out should be checked
and verified. When visiting the supplier's plant, the customer should take
along all current data, prior history, and, if applicable, analysis of the most
likely cause of the problem. Concluding that tooling needs repair or that a
design change is required will have different backup than a recommenda-
tion to increase or improve dctcctability.

SUPPLIER TOTAL PERFORMANCE
EVALUATION

The purpose of performance evaluation is to permit both the supplier and
customer to react quickly to unfavorable trends affecting product quality,
product availability, and mutual profitability. A supplier’s performance can
be evaluated in many ways, but quality, delivery, and cost must al be con-
sidered if the measure of supplier performance isto be comprehensive. It is
important to measure the conformance of a specific part or lot, but the sup-
plier's past performance must also be measured so that special action may
be taken if problems are repetitive.

With increased emphasis on quality cost, both the supplier and cus-
tomer must be aware of the economic consequences of a nonconforming
product. To maintain an effective quality program, even a small company
must recognize its quality costs. The emphasis in today’s quality program
is prevention. Effective quality planning must be done to optimize quality
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costs. It has often been said, “Hindsight has 20/20 vision, whereas foresight
is very seldom good.” Taking advantage of all available information can
help identify potential problems.

Measuring the elements of quality, delivery, and cost constitute aform
of supplier rating based on objective information. Because no single guide-
line can define a workable system for everyone, a rating program must be
developed and implemented by each organization.

All companies, regardless of size, accumulate much of the information
required to perform a complete supplier analysis. A major problem, how-
ever, isretrieval. Having records in a computer is an advantage if the infor-
mation is accessiblein a usable format. For discussion purposes, the quality
factor will be considered as the percent defective. The most readily avail-
able information is based on the relation of rejections to receipts. If actual
usage quantities are available for this factor, all the better.

The units of measure must be consistent with those received whether
they are in pieces, pounds, gallons, meters, and so forth. No considerations
are given for theoretical percent defective based on a sample, because alot
rejected is unavailable to production and generally would be returned to the
supplier, reworked, repaired, or used asis. In another sense, thisis compar-
ing the quantity of product requiring special action to that which was
accepted or processed through normal procedures.

In the quest for simplicity, no attempt is made to weigh or adjust the
numbers based on formulas or computations, as percent defective is more
a measure of nuisance than anything else. As an example, a supplier may
have a 40 percent reject rate, but if the total value of the product rejected
is only $20, no one gets excited and little if any action can be economi-
caly justified.

The most universally understood unit of measure is the dollar and the
cost factor of supplier performance evaluation isthe most effective measure
of supplier performance. When purchasing advises a supplier that $1,500
worth of a product has been rejected, it has far greater impact than saying
alot is seven percent defective.

All manufacturing operations work to a budget and quality costs such
as scrap and rework generally are budget items closely monitored by man-
agement. Where purchased material isinvolved, the purchasing department
usualy is charged for the rejected material and it is that department’s
responsibility to ensure that nonconforming product is repaired or replaced,
and that the defect costs are recovered.

Ideally, the customer should be able to collect and report all defect
costs (such as rework and repair) and establish the cost of a product at the
time of rejection. It is conceivable to also include costs of extrainspection,
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testing, engineering, and so forth. Many companies operate on a standard
cost system and have values assigned for the various stages of product com-
pletion. Rework or repair costs usually are accumulated through a shop
labor reporting system.

Using total defect cost data, the customer can evaluate the distribution
and rank suppliersin terms of defect cost contribution. In thisway, the rea-
sons for the defect costs can be determined and the responsible suppliers
directed toward corrective action. The information gained through this pro-
gram also helps in quality planning so that preventive measures may be
incorporated in future quality requirements.

Again, this means dealing with factual values—dollars charged to a
rejection. This can be especially meaningful when dealing with arelatively
inexpensive product that can create defect costs far in excess of its purchase
price. It is not uncommon in some industries to find costs of several hun-
dred dollarsto remove and replace a part that may only cost adollar or two.
In this situation, a five percent reject rate of some two-dollar parts could
cost the customer over $1,000 in labor to remove and replace five pieces
from a 100-piece lot. When only $10 isinvolved, few persons become inter-
ested, but increase the cost to the actual $1,000 and management of both
companies undoubtedly will seek immediate corrective action.

It doesn’t take many such illustrations to point out problem areaswhere
substantial savings can be made for both the customer and supplier. If
neither the supplier nor the customer has an effective form of quality cost
tracking, it is doubtful that the impact created by defective product will be
realized until the year-end financial statement is reviewed. Then, profits
will be far less than anticipated.

When defect cost information is available, perhaps the most significant
indicator of supplier performance is the relationship of defect cost to the
purchase cost of the product. Depending on the complexity of the cus-
tomer’s defect cost reporting system, the evaluation may be summarized as
comparison within commodity, by part number, total by supplier, and so
forth. Again, it must be stressed that objective data are recommended, with-
out resort to formulas, weighting, or other mathematical manipulations.

When abjective quality cost information is available to the customer’s
purchasing department, it can effectively use the information when analyz-
ing jobs for potential resourcing and for placement of new jobs. A supplier
with the lowest quoted price may not represent lowest overal cost to the
customer when defect costs are considered. The customer’s purchasing
department can improve its source selection by combining the defect cost
potential with the quoted price. Paying more than the lowest bid may be
justified to achieve a lower total cost.
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The last element of supplier performance evaluation is delivery, or a
measure of the supplier’s ability to react to schedules. This aids a pur-
chasing department in reviewing past performance. Although expeditors
may be aware of specific jobs, it isimportant to follow the overall trend of
a supplier’s delivery performance so that special action may be initiated
for unsatisfactory performance.
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Summary

Quality control and the small supplier

Planning for quality

Organizing for quality

Ensuring quality

Product certification, documentation, and traceability

Planning for a customer quality survey

In today’s world of consumer affairs, with product liability litigation and an
endless listing of government and industry regulations, the small business
must develop a quality control system that satisfies customer requirements
and remains cost-effective. To this end, the small business manager must
rely heavily on customer requirements. Initial contacts with potential cus-
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tomers should aim at understanding these requirements and regulations.
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For the small business, the basic understanding of quality control has
been less critical than in major industry; however, the division between
commercial and military procurement that historically dictated separate
control by product line has changed rapidly. Consumer actions in the pri-
vate sector now require quality system control equal to, if not exceeding,
military procurement. The small business is therefore faced with required
product controlsthat demand additional expenditures. To keep these expen-
ditures in check, the small business manager must develop a quality pro-
gram that meets customer requirements and at the same time controls and
maintains product conformance.

Certain assumptions have been made in this chapter. With due respect
to the reader, it is assumed that the reader is primarily concerned with the
technical and financia aspects of the business and has little knowledge of
the quality control function. Thus, the quality professional’s jargon has been
reduced to a bare minimum. It also has been assumed that thereis abusiness
in place, producing a product that a quality organization can support. This
chapter is intended to serve as a guide in establishing an effective quality
control system. It has not been designed as a do-it-yourself guide, as it does
not contain the scope or depth required to formulate a professional quality
organization.

Using Appropriate Quality Control

An owner of a small business stated, “I would like to establish a quality
control organization, but where do | start?” That's a reasonable question,
but extremely difficult to answer because there are no concise answers.
Frst, the owner must understand the primary objective of quality control.
Many volumes have been written on this subject and to reduce it to asingle
statement may seem presumptuous, but an attempt follows:

Quality control is that effort applied to ensure the end product/
service meets its intended requirements and achieves consumer’s
satisfaction.

In a well-designed product, requirements and customer satisfaction
should be synonymous. As products and regquirements have many varia-
tions, so must quality control. Each organization must meet the require-
ments of the customer and the business. The objective is to apply only the
required effort to economically control the end product or service. To illus-
trate this point, let us take an authentic situation involving a Chicago plastics
manufacturer. The manufacturer’s primary business was producing con-
tainers for major pharmaceutical firms under the rigid requirements of the
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Food and Drug Administration. Taking advantage of his company’s exper-
tise, the owner also manufactured plastic flowerpots. The flowerpots were
manufactured on an automatic molding machine that ran 24 hours a day.
The only attendance given the machine was to fill the hopper periodically
with raw material. On the container line he employed a complement of
trained quality personnel. Why?

In the primary business line, rgjection would impose severe dollar
losses, invoke the customer’s displeasure due to production line delays, and
result in probable loss of future business. On the flowerpot line, quality con-
trol consisted of a visual check by the employee who filled the hopper to
ensure that the pots were whole and free of cracks. Why? A malfunction of
the machine could be easily detected visually and the parts would not be
shipped. He did not have a customer dependent on the product. Furthermore,
unacceptable material could be ground up and recycled. The manufacturer
would be hard-pressed to justify more than a few dollars a day devoted to
quality control on the flowerpot line. This may be a unique situation that
covers the extreme ends of the spectrum, but it illustrates the need for exam-
ining the requirements and evaluating the penalties of failure. Most applica
tions are not as simple as the preceding example and require knowledgeable
management decisions.

Quality control has developed in a pattern because of the requirements
imposed at the various stages of industrial growth on an individual organi-
zation. If quality control grew in this pattern, then perhaps quality organiza-
tions should grow in the same progression.

In the days of a single-person shop with apprentices, inspection was
nonexistent except for a cursory review by the master journeyman.
Inspection came into being with the multiperson shop and was intensified
with the high-volume production line where operators performed a single
operation.

The first addition to inspection came during World War I. The U.S.
Navy discovered that shells from one manufacturer would fit a gun breech
and shells from another would not fit. Exhaustive investigation revealed
that the equipment used by the gun manufacturer and both shell manufac-
turers did not give identical results. It was only by luck that one shell fit.
The requirement for calibration came from this experience.

Between World War | and World War 11, the significant changes were
the introduction of statistical sampling and statistical process controls.
These were necessitated by high-volume production making 100 percent
inspection costly, if not impossible. During World War 11 and into the 1960s,
theindustrial/military complex came into existence. Many small businesses
found themselves facing amyriad of complex requirements, some of which
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were unnecessary. They passed on these rigid requirements to suppliers
plants. Quality organizations in prime contractors flourished. As in any
expanding market, many nonprofessionals did a great deal to tarnish the
quality control image. The saving grace was the recognition that quality
control must be structured to be a contributing member of the manage-
ment team.

One measure of success or failure of a quality system is quality costs.
In simple terms, inspection and corrective action are the cornerstones of a
quality system. The cost of scrap, rework, reinspection, and customer rejec-
tions are accumulated and analyzed as to the cause. By taking corrective
action to determine cause and eliminate this cost, these dollars can be
saved. In addition, by careful preplanning as to the complete understanding
of requirements, these rejections can be minimized and productivity will
increase as cost decreases.

Today’s high-technology products often make it impossible to detect
failures until the final test. The cost at this stage of manufacture is prohib-
itive and the replacement cycle unacceptable. Quality again has adapted to
the changing environment with atrend toward controlling the process. Proc-
esscontrol (beit tooling, pressure, temperature, speed, feed, fixtures, process,
or chemical solutions) must be maintained at optimum values to signifi-
cantly improve the chances of final acceptance.

Inspection and calibration are essential elements of a system that gen-
erates information that is fed back and used to maintain a processthat yields
good products. This is quality control. From this point, the small business
must make its own decisions. What is the extra cost of rejected material,
including rework, reinspection, scrap, and cost of customer complaints? Can
the business come out ahead by saving more money than is spent on an
effective quality control system?

Other considerations are customer satisfaction, degree of dependence
on technology, company image, program delays, and their impact on future
business. Only an astute manager can make this evaluation, as these con-
siderations have nebulous values. It is incumbent on the manager to make a
flowchart of the business, identify the strong and weak areas, place inspec-
tion in the most critical areas, assign responsibilities, and rearrange or hire
personnel as required.

The small business must make a total commitment to quality. It must
guard against the natural impulse to favor shipments and monthly billing at
the expense of aquality product. Quality must be given management support
to accomplish its objectives. Above al, the small business should be aware
that a properly managed quality control organization will contribute to the
company’s profits and project a favorable quality image to the customer.
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PLANNING FOR QUALITY

Customer satisfaction depends upon meeting the customer’s requirements.
Thisin turn requires detailed analysis both of the contractual agreement and
of the product and service requirements associated with the contract. It also
requires good planning from the outset.

Interpreting and Reviewing Product Requirements

Customer requirements can be explicit or implicit. The requirements can
also address either product characteristics or service features the cus-
tomer expects from the supplier. Explicit requirements are readily apparent
in customer drawings, specifications, inspection procedures, technically
descriptive letters, and requests for quotations. Implicit requirements arein
undefined areas and usually are difficult to ferret out. For this reason, inter-
preting and reviewing product requirements when accepting a purchase
order should not be left solely to the sales and marketing functions. Design,
development, and quality control personnel should be involved in review-
ing the customer documentation in order to identify any ambiguities or
omissions in the documents.

Review of explicit product requirements starts with information supplied
with the quotation request, which generally supplies either a number or a
description as a cornerstone for building details of the requirements. The
most important blocks in constructing the total product requirements picture
are the customer’s drawings and specifications for products to be supplied.
These requirements are typically found in technical descriptions and/or
specifications, but the supplier should also pay careful attention to any
requirements about packaging, delivery methods and schedule, inspection
schedules and requirements, and any maintenance requirements. Such non-
technical requirements can still have an impact on production. And they are
also the customer’s “service” requirements for its suppliers.

The supplier should partner with the customer whenever possible. The
most effective and profitable relationships are those where the supplier and
the customer share ideas and options. Certainly, the supplier has to deter-
mine that the supplier can meet the customer’s critical requirements, but the
supplier also should be able to make suggestions, particularly about verifi-
cation or certification of the completed product. The requirements review
phaseis also the supplier’s opportunity to recommend to the customer stan-
dard procedures, materials, and packaging.

The supplier must review the customer documentation for tolerance lim-
its, conflicts, and buildups that might affect assembly. The supplier should
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examine requirements and determine whether the dimensional reference
surfaces or baselines are clearly defined and adaptable to the processes.
Wherever necessary or appropriate, the supplier should prepare recommen-
dations for changing the dimensioning methods and tolerances, and improv-
ing clarity. The goal is to ensure that the material requirements as well as
physical conditions (such as hardness, finish, and conductivity) are fully
defined and in aform satisfactory to both parties. Information might be con-
tained in references such as specifications, drawings, and gages.

The supplier must determine the type of verification or certification
required for completed work. The supplier should analyze the specifications
to see whether the item is to be built to performance specifications with
dimensions and materials as a reference, or to the dimensions and materi-
als with performance as a reference. One possible combination isto supply
the item within several material and dimensional constraints and a set of
performance requirements.

In addition, the supplier has to determine what type of testing is
required by the customer to prove conformance with the specification. Isthe
testing expected to be conducted in both design qualification and produc-
tion lot by lot? The supplier must know how to conduct the tests and have
the appropriate equipment and people or the ability to use a qualified out-
side laboratory. If the customer is supplying test equipment or gages, the
supplier should review the operating procedure as well as calibration meth-
ods and potential drifts or wear.

The customer’sinspection procedureisaguide to the significant dimen-
sions and performance requirements. For example, this may lead the sup-
plier to ensure that the method of manufacture and drawing dimensions are
compatible. If not, the supplier must be sure that there won’t be a conflict or
the supplier must recommend a change in inspection methods. The request
for quotation should be read carefully for such items as marking, packaging,
shipping instructions, special quality requirements, and delivery schedules.

When &l the customer documentation has been reviewed for conflict-
ing or incomplete requirements, and for the method of determining satis-
factory fulfillment of the requirements, the supplier can determine if it can
handle the contract. If done properly, requirements review also helps the
supplier plan for a quality product. Detailed analysis of product require-
ments may identify areas of risk in the supplier’s production process. Or
that analysis may identify aspects of production that can be streamlined for
this customer, with a corresponding cost savings and reduction in the pro-
duction schedule. As was mentioned, effective quality control applies an
economically sound amount of control. Suppliers should view customer
requirements as an opportunity to improve their own products, services,
and margin.
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ORGANIZING FOR QUALITY

The Quality Manual

A quality manual is a compilation of the company policies and procedures
that implement the quality policy established by the senior company execu-
tive. It is the documented statement of the quality standards the company has
established for its product and employees. The quality manual is a compan-
ion document to similar manuals published by engineering, manufacturing,
or procurement and, as such, should be comparable in structure and depth.
The manual must be aliving document. It isthe guide to day-to-day practices.

The quality manual should be prefaced with awritten statement by the
chief executive establishing the company’s quality policy and philosophies.
The statement should be explicit about how the company will guarantee
and support the integrity of its product or services. This statement by the
chief executive is essential because it establishes the quality program as a
companywide initiative and it represents a commitment to achieve the goals
stated in the quality manual.

The quality manual provides several important elements for the con-
duct of business:

» Makes both the customer and employee aware of the company’s
quality philosophy, standards, and goals

 Provides a documented baseline for measuring the effectiveness
of the quality programs

» Serves as the basis against which audits are performed to ensure
compliance to the company’s quality objectives and methods

 Provides written instructions and guidance to ensure repeatability,
uniformity, and consistency in application of work elements and
process standards

* Establishes the responsibilities of each department

The size and complexity of the manual depends on the organization’s
operational needs. Severa factors must be considered:

» Number of employees and their skill levels

» Complexity of the manufacturing processes required to produce
the product or service

» End use of the product and extent of internal controls necessary to
ensure customer satisfaction
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» Reguirements of any regulatory agency involved with the
particular industry

The quality manual should provide the policy statement, procedures,
work instructions, and process specifications as applicable. In small, less
complex operations, these elements may be contained in asingle document.
In larger, more complex organizations, it may be necessary to divide the
elements into separate documents or manuals for effective use.

Quality Palicy

Here the company’s quality policy and objectives are described narratively.
It may be necessary to describe operating policy in several functional areas,
such as warranty claims, corrective action, design review, subcontracting,
process control, and so forth. It also may describe how decisions are to be
made regarding conformance and suitability of product or services.

Quality Procedures

These documents define responsibility and authority for implementing the
quality program. They outline the information and work flow and provide
a generalized how-to series of instructions.

Work Instructions

In some cases, it is necessary to provide step-by-step instructions for spe-
cific activities such as plating, heat-treating, wire bonding, and completing
test reports. It is beneficial to separate thistype of instruction from the more
generalized procedures already described. In this case, a separate package
of detailed work instructions can be made available to the workforce.

Process Specifications

These technical documents provide for control of operations where verifica-
tion of the end result is not practical under ordinary inspection techniques.
Some examples are heat-treating, chemical formulation, aging/curing, plat-
ing, impregnation, and nondestructive examination.

The format of the quality procedures and work instructions can be
shaped to the company’s desires and needs. The documents, however, should
identify the subject, purpose, scope, method or procedures, and responsi-
bilities. The quality manual should be divided into sections based either on
functional or organizational areas. Dividing the manual according to func-
tion permits compiling all directives pertaining to a particular operation into
a single section. Dividing the manual on an organizational basis permits
compiling all directives pertaining to a specific department into a single
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section. In either method, al organizations responsible for achieving the
objectives of the directive must be identified and their participation clearly
outlined. The contents of the manual should be coordinated with all depart-
ments to ensure agreement and understanding.

The procedures, work instructions, and so forth should be numbered
to ensure control and identification. In a typical industrial application, a
quality manual’s table of contents may include the following:

» Preface
e Introduction
» Company quality policy
— Statement of quality objectives
— Organizational chart
— Description of manual or instructions for use
* Index or table of contents
 Section 1 configuration control
— 1.01 Product configuration control
— 1.02 Documentation control
— 1.03 Service bulletins
— 1.04 Government conformity inspection
 Section 2 recelving inspection
— 2.01 Receiving inspection—raw material
— 2.02 Receiving inspection—high-value material
— 2.03 Receiving inspection hazardous/toxic material
— 2.04 Identification of incoming material
e Section 3 materia storage and release
* Section 4 inspection marking
» Section 5 (and so on)
Additional subjects to be considered include:

e Purchase order review
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» Control of suppliers and subcontractors
* In-process inspection

» Assembly inspection

* Final inspection and test

» Control of nonconforming material
 Tool and gage control

» Packaging and shipping

» Control of special processes

» Training and skill certification

» Sampling inspection

* Quality system audits

The quality manager should establish a cycle for periodically reviewing
the manual to ensure its applicability and to purge unnecessary or obsolete
instructions. The table of contents should carry the date of the latest revision.
Copies of the manual should be distributed to those who need it to perform
their duties and to those who should be aware of its contents. A distribution
list should record the copy number of the manual provided to each person.
This way changes, revisions, and new publications can be sent periodically
to all appropriate individuals. The manual holder will be responsible for
updating the manual. Unused manual s should be returned to the quality assur-
ance organization.

Under some conditions, a customer or regulatory agency may request
a copy of the manual. A determination must be made whether the issue is
on aone-time, uncontrolled basis whereby no updating material will be fur-
nished or on a controlled basis that requires forwarding new releases and
modifications. In the latter instance, the manual holder is responsible for
keeping the manual up to date.

The quality manua isthe primary document used in an audit, whether the
audit is performed internally or performed externally by customers and/or reg-
ulatory agencies. It must reflect the methods actually being used. Either the
methods conform to the manual or changes are made to make them conform.

Overall, a quality manual is an instruction to company personnel on
how to perform in a uniform and consistent manner. This avoids confusion
and mistakes. To achieve this objective, a quality manual should be as
simple as possible.
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Personal Skills and Equipment Certification

During development of a business plan to produce and market a product,
company management determines the types of equipment and facilities
needed. Management also determines what employee skills are necessary.
These employee skills cover a spectrum from engineering to fabrication
through inspection to packaging for shipment. Manufacturing skills can
include special methods of joining or bonding, machining of exotic materi-
als, handling of hazardous materials, performing chemical processes, sol-
dering, performing nondestructive testing/inspection, and so forth.

It is not unusua for management to find that the inventory of personal
skillsavailableis not adequate and must be acquired or devel oped. Depending
on their size, companies conduct training programs ranging from simple on-
the-job training to sophisticated classroom and bench-type programs that
may extend for several months. Training also is available at educational
institutions as short courses or extended programs leading to a degree.
Some professional societies (such as the American Society for Quality and
the American Society for Nondestructive Testing) have developed training
material and assist local groups and educational institutions in conducting
training and certification programs.

Regardless of how a company implements its training program, the
company must ensure that the training is effective and adequate to the com-
pany’s needs. The company aso must keep records of training. Such records
are used in two ways. First, they can be used to demonstrate that the com-
pany does in fact have the skills required for the contract. Second, training
records are part of the employee's professional development portfolio and
can be used in salary planning and promotions.

Training is expensive both in actual costs and in time lost from the
shop floor. It isimportant that the company ensure that the time and money
spent on training provide the appropriate return on investment. Skills train-
ing is the easiest to assess, because it is easy to determine if the employee
can perform the required tasks. Skillstraining is also the easiest to maintain
with on-the-job refresher or upgrade training. On the other hand, it can be
more difficult to judge the effectiveness of knowledge-based or conceptual
training because it is harder to assess the employee’s level of understanding
or the employee’s ability to put classroom concepts into practice. Never
rely on end-of-class tests or student eval uations alone when determining an
employee’s understanding of the material. Effective training programs usu-
ally measure the employee’s understanding and retention at several check-
points after the training, for example, one week, one month, and six months
after the training.
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Generic training requirements should be documented in the quality
manual. In addition, the quality manager may want to identify what kinds
of skills require periodic reassessment and upgrades. Once acquired, some
skills need no further on-the-job or classroom training because expertise is
added and maintained by continued use. Other skills require occasional
upgrading due to advances in technology. Still other skills require periodic
demonstration of operator proficiency due to the nature of the operation or
product itself. In these cases, success depends on the aptitude of the opera-
tor because final determination of adherence to the process usually requires
subjective evaluation or destructive testing of the product.

For some operations, fabrication or assembly tools are certified periodi-
caly (in addition to their regular caibration) to ensure repeatability of the
process and to reduce the variables resulting from operator techniques.
Certification of equipment and processes will be discussed later in this chapter.

In many cases, suppliers will have to show prospective customers that
their employees are not only qualified, but also certified. Qualification is
the skill, training, and/or work experience required for a person to properly
perform assigned duties. Certification is awritten document indicating that
the holder has demonstrated, through written or oral questioning or
examination of work samples, a knowledge and ability to perform special-
ized duties. The customer may determine which skills need certification. A
Department of Defense contract may cite one or more of the following
specifications, each of which requires periodic skill demonstration:

e MIL-STD-1537, Military Standard Electrical Conductivity Test
for Measurement of Heat Treatment of Aluminum Alloys, Eddy
Current Methods

e MIL-STD-410, Military Standard Nondestructive Testing
Personnel Qualification and Certification (Eddy Current, Liquid
Penetrant, Magnetic Particle, Radiographic and Ultrasonic)

* MIL-STD-5021, Military Specification Test; Aircraft and Missile
Welding Operator’'s Qualification

Prime contractors or manufacturers may require additional certifica-
tion and periodic validation of skills they believe are necessary to ensure
quality and reliability. Beyond the mandatory certifications established in
the contract, a manufacturer must examine its own requirements. Professional
or trade associations can offer further assistance and guidance.

The differences between training and certification must be examined in
light of the operation’s complexity and the ability to verify the end result. A
machinist may require only initial training to operate a numerically con-
trolled machine. Similarly, because the dimensions of an end product are
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easily validated by standard measuring instruments, a machined-parts
inspector usually needs one-time training in basic mathematics and the
functions of micrometers, calipers, parallel bars, and other standard measur-
ing instruments. However, skill ininterpreting X-ray film requires extended
periods of training because the interpretation is subjective due to the medium
itself. Company management must carefully determine which skills require
one-time training and which require certification.

Another factor to be considered is the cost of periodic certification.
Continuation of certification requires a periodic evaluation of the individ-
ual by obtaining special work samples, completing a written or oral exam-
ination, or by keeping arecord of work results to establish error patterns. A
combination of testing and an actual demonstration of skill are required by
some military specifications. If the skill is not defined in a military speci-
fication or in atrade standard, a testing program should be developed and
enforced. Test results should be kept for an appropriate length of time.

A supplier may want to limit costs by using its own internal resources
to provide employees with the necessary qualifications, but training and
skill certification programs are best administered by designated centers.
This ensures that al certified individuals have similar skills and have mas-
tered a standard body of knowledge. If a military specification or trade
association prescribes the certification, the requirements are documented
and available. If the skill or process, or the need for such, is unique to the
manufacturer, the requirements should be documented and made part of
the company’s manufacturing or quality records.

Some skills, such as nondestructive testing, require that the person who
certifies others must have special education and work experience. Program
surveillance normally is assigned to the product assurance organization. A
number of methods can help verify that currently certified employees are
performing work predetermined to require a certified operator:

1. Issuing each operator a card indicating his’her name, employee
number, the skill for which he/she is certified, and the period
of certification. The card should be in hig’her possession
whenever he/she performs that operation so that his’her current
qualification can be checked at any time.

2. Posting the names of certified operators at the workstation, so
management of inspection can match the operator to the name
on thelist.

3. Certifying all operatorsin the work area (cost center and so
forth) so that work assignments can be done without fear of
using a noncertified operator.
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4. lssuing an identification stamp to the employee so that the
product and/or documentation can be traced to him/her.
This also will indicate that a certified person has accomplished
the process.

The product assurance manager must decide whether the inspectors
require training similar to that of operators, so they can more objectively
determine product acceptability. For example, should an inspector of welds
be qualified to weld if the weld inspection is accomplished using nonde-
structive test methods? Whatever approach the product assurance manager
finds appropriate, he or she must establish a program for monitoring the
skills of the employees. The specification (drawing, work instruction, pro-
cedure, contract) must identify where a certified skill, process, or operation
is required.

Manufacturing and product assurance managers must determine
whether the shop paper (assembly instructions) should identify operations
requiring a certified skill. Verifying the performance of an operation by a
certified operator is easier for management when the shop paper is anno-
tated. Whatever method is used, manufacturing and product assurance must
agree on the identification of skills, the period that the certification is valid
(when not controlled by military or customer specification), and the method
of confirming use of skilled operators.

The product assurance manager further enforces the skill certification
program when, through failure reports or observation, he or she determines
that the quality of the work performed by a certified operator falls below an
acceptable level. At this point, the product assurance manager should initi-
ate action to suspend the certified status of the operator and require retrain-
ing or other action as necessary to restore the skill level.

Some manufacturing operations require that the process itself be certi-
fied as correct and capable of delivering consistent results. Some examples
are bending leads on micro devices, crimping or insulation stripping, or a
spot welding operation where the inspection or test of each weld is not fea-
sible due to cost or the destructive nature of validation. In these instances,
it is customary to initiate the following two-step program.

Step 1. The machine, instrument, or process istested to the appropriate spec-
ification or manufacturer’'s instruction. When the operation is performed
within acceptable limits, al adjusting features (such as screws, slides, and
power settings) are sealed to prevent unauthorized or inadvertent adjust-
ment. These seals should remain undisturbed until maintenance or recali-
bration is required.
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Step 2. A schedule is developed to produce an adequate number of test
specimens at the beginning of each work shift, or other predetermined
cycle. These specimens are verified through destructive or nondestructive
means prior to production.

Verifying the repeatability of equipment or process is a certification
action. A log maintained at the equipment or process area records the origi-
nal proofing and certification. It may be necessary to repeat this step several
times during the work shift if the processistime- or quantity-oriented, or at
the beginning of each shift if the process is operator-oriented. In any case,
work specimens should be retained long enough to permit examination dur-
ing failure analysis or post-audit. Certification does not guarantee product
quality. Itisaprogram to reduce or eliminate process and operator variables.

Auditing for Improved Performance

The quality program is not complete when the quality manual has been
signed off and distributed. That's actualy just the start of the program. For
the small supplier, an internal audit process is key to improving operating
margins and improving efficiency.

Supplierswho must be registered to one or more international standards
will need to implement a formal audit program. Minimally, al auditors in
the program will need to be trained in the appropriate standards and in audit
methods. Such training is best done using outside vendors to ensure that the
training meets industry standards. One or more individuals will also need to
be trained and preferably certified as lead auditors. These individuals will
work with the quality manager to establish audit schedules and scope and
to monitor and evaluate corrective actions.

But even when registration to an international standard is not required,
the small supplier can benefit from having an internal auditing program. In
this case, the audit program’s goal is process improvement rather than reg-
istration to a standard. The audit teams can be staffed in a variety of ways,
but one of the most effective approachesis cross-organizational staffing. In
this approach, individuals from one department can audit the activities of
another department. This not only provides a more objective assessment, it
also supports employee cross-training and helps employees understand the
entire business operation rather than just their own work area.

The audit team uses the work process flows and work instructions
already available in the quality manual and associated documentation.
Audit team members can use this documentation to create checklists to
ensure compliance with the policies and procedures, but the audit team
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should do more than ensure compliance. They should also be looking for
waysto cut costs, improve productivity, and lessen risks to product quality.

The audit team asks two questions: “Are we following the process or
procedure correctly?’ and “Can the process or procedure be improved?’ A
value-added audit team doesn’t just look over an employee’s shoulders to
seeif he or sheisdoing the task properly. They aso solicit comments from
the employee about how to simplify the task or how to streamline infor-
mation and product handoffs between employees and departments. The
value-added audit team is more like a mobile quality circle than an
enforcement agency.

ENSURING QUALITY

Inspection

Major purchase orders may require a plan for quality control that begins
with preproduction activities and extends through full production. A qual-
ity plan should include measures for defect prevention and provide con-
trols for processes and product. Inspection instructions must outline, in
general sequences, the process to be followed and the minimum inspection
reguirements.

The instructions provide a uniform method for performing inspection
and tests, and reporting results. Drawings, specifications, and related man-
ufacturing instructions must be reviewed to prepare inspection instructions.
Therefore, an ongoing evaluation for clarity, completeness, and accuracy
should be made for all documentation. Potential manufacturing and inspec-
tion problems must be identified at the preproduction stage. This includes
equipment, personnel capability, and any special requirements or controls.

The instructions must define, by part number, the characteristics to be
inspected and the sampling plan, equipment, and method to be applied. The
basic information can be found in drawings and specifications, manufac-
turing instructions, equipment operating instructions, and schedules. Consi-
derations must include functional requirements, reliability, quality history
of this or similar products, and quality costs.

The quality plan aso must consider the supplier's requirements: test
data, material analysis, certifications, and specia process approvals. These
requirements must be included in the purchase order so that necessary docu-
mentation of inspections and tests may be obtained contractually and used as
objective evidence for acceptance. Inspection instructions require areview of
the referenced drawings, specifications, and other documentsto verify that the
instructions are compatible with the authorized product definition.
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Sampling plans provide for effective and economical inspection.
Although economical, sampling does provide a degree of risk to both the
producer and consumer.

A commonly used reference, complete with sampling tables, isANSI/
ASQ Z1.4 issued by the American National Standards Institute and the
American Society for Quality. ANSI/ASQ Z1.4 provides attribute sampling
plans for various levels of protection depending on the criticalness of the
dimension.

In addition, many companies define critical, major, and minor defects
on their drawings using symbols. Many impose quality requirements for
critical defects, such as 100 percent inspection for conformance to specifi-
cation, adequate documentation, and part identification, that are traceable
to inspection reports. Often, the customer will dictate the sampling level
or require approval of the plan selected by the supplier. Use of statistical or
plotted sampling can reduce expenses. Inspection results can be tabulated
or plotted in a manner that allows periodic reviews to identify trends and
problem areas.

Consideration should be given to the use of inspection stampsto identify
final acceptance, in-process acceptance, and defective material. Obvioudly,
the issuance and use of inspection stamps must be formally controlled. In
some cases, signatures, dates, and the use of specific inks are required on
final inspection documents.

Receiving Inspection

For manufacturing operations, the inspection function normally is divided
into receiving inspection, in-process inspection, and fina inspection.
Receiving inspection requirements are determined by functional consider-
ations, operating costs, and applicable specifications. The requirements
are interrelated and may be affected by inventory, flow time, and seller
warranties.

Functional considerations include the need to verify selected measure-
ments and tests prior to assembly operations; for example, to ensure that
bar stock is a specified stainless steel prior to investing costly machining
operations, to ensure that an inexpensive component is performing within
specified limits before installing into a costly assembly, or to ensure that a
costly purchased product conforms to specified requirements within war-
ranty limitations. In short, ordinary good judgment should determine the
amount of receiving inspection required for functional considerations.
Good judgment, however, must be based on facts.

Operating costs determine whether to verify the conformance of
purchased material by performing receiving inspection or by applying
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next-assembly measurements. For example, when there is little or no flow
time through an inventory, incoming material may be checked initially only
for count, shipping damage, and identification. Controls then can be applied
to measure the product for conformance in conjunction with next-assembly
inspection and/or test. The decision to perform receiving inspection at next
assembly must be weighed against the potential cost of processing rejected
materials at that stage as well as warranty time limitations. This aternative
normally would be advisable when historical data indicate that the supplier
can berelied on to provide acceptable material with aminimum of rejections.

Customers may specify the degree of receiving inspection to be
applied. This is common practice among large prime contractors in gov-
ernment procurement. These requirements should be analyzed for abnormal
costs prior to submitting a price quotation. For example, requirements to
test al raw and fabricated material and to verify raw material certifications
periodically by independent testing laboratories can significantly affect
flow times and operating expenses.

The receiving function should have a system for checking in materials
on receipt. This should include examining the material for shipping damage,
verifying the count, and checking for the presence of certification or test
data, shipping document identification, and lot control information. The
writing and issuance of inspection instructions should be controlled suffi-
ciently to define purchase order requirements including applicable specifi-
cations, inspection equipment, sampling plans (if applicable), and material
control requirements.

Receiving inspection must be able to withhold acceptance of material
until it verifies that required certifications, specifications, and specified
parameters are conforming. Inspection results should be documented; made
available to appropriate purchasing, engineering, and quality personnel;
and maintained in a retrievable file. The customer may substitute source
inspection for receiving inspection when it is economical, such as (1) where
duplication of costly inspection or test fixtures or equipment can be elimi-
nated, (2) where direct shipment to field site is advisable, or (3) where ship-
ping costs would mean the expensive return of large and bulky items.

Nonconforming material must be identified, segregated, and held for
disposition. The buyer should advise the supplier of rejected material and
be responsible for obtaining corrective actions. Follow-up measures should
be applied by the quality assurance function.

In-Process Inspection

In-process inspection can be used in certain operations to provide early
detection of processes producing nonconforming products. Similar to
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receiving inspection, the requirements for in-process inspection are deter-
mined by the interrelations of functional considerations, operating costs,
and customer specifications. Functional considerations primarily involve
parameters that must conform to specification before they are sealed or
otherwise covered up by a subsequent operation. Failure costs (in-house
and customer) must be weighed against the cost of in-process inspection.
Reliability, consumer acceptance (reputation), truth in advertising, and the
potential for liability suits resulting from latent defects must be included in
the determinations.

In-process inspection frequently involves a first-article inspection
before a production run is approved. This verifiesthat the operator, machine,
and associated setup are capable of producing acceptable products. As with
other specified inspection, documentation should be available for review
when required.

Final Inspection

Final inspection is the last opportunity before shipment to ensure that the
product conforms to customer requirements. The extent of inspection should
depend on the amount of receiving and in-process inspection already applied,
complexity, shop defect levels, customer use information, and the potential
for liability suits.

Some customers specify the level of inspection and test required, rang-
ing from sampling to 100 percent. Test results and record maintenance also
may be specified. Inspection records should include the quantity received,
lot and/or serial number, number accepted, number defective, nature of
defects, date, and inspector identification. Records should be maintained in
such a manner that retrieval and review can be performed readily upon
receipt of any authorized reguest. Such records, reflecting reasonable qual-
ity control practices, can be extremely important in cases of a product fail-
ure causing an accident or otherwise involving large sums of money.

It is good practice to identify and segregate nonconforming material.
Nonconforming material subjected to repair or rework must be resubmitted
to inspection for acceptance. Authorizations for shipping nonconforming
material must be well documented and controlled. When possible, units
accepted at final inspection should bear an inspection stamp (or marking)
denoting acceptance and identifying the inspector.

Management should provide procedures that describe receiving, in-
process, and final inspection requirements, including the assignment of
specific responsihilities. All functions should be audited periodically by a
representative of quality management for conformance to policies and pro-
cedures. This can be performed in a constructive manner, and the results
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can be of mutual benefit to the company, customers, suppliers, and the
profit margin.

A checklist of items to be considered for all inspection operations
follows:

» Product definition (adequately specified and control assured for
making changes)

* Inspection instructions

» Adequate (size and segregation) area for products in work, to be
worked, accepted, rejected, or held

» Adequate work benches (lighting, environmental controls,
Occupational Safety and Health Administration [OSHA]
reguirements)

» Current calibration of acceptance equipment
» Adequate handling equipment
» Clean work area

» Adequate supervision (with identified authority and
responsihilities)

 Trained inspection personnel

» Flow time controls through inspection

» Current product status (in work, to be worked, and hold)

* Record of inspection results

* Timely measurements

* Identification of accepted material

* ldentification and segregation of nonconforming material
» Material certifications (as required)

* ldentification of inspector (and qualification, as required)

Independent Laboratories for Testing and Evaluation

Many small business firms require, on an occasional or continuous basis,
the services of a laboratory for testing purposes. The cost of atest labora-
tory, in terms of capital cost for facilities and equipment plus operating
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costs, may be prohibitive. Therefore, a business logically might choose to
purchase testing services from an independent laboratory.

After a business has determined the type and frequency of the testing
services it requires, it should find sources capable of fulfilling the require-
ments. As in any subcontract activity, a small business should attempt to
locate two or more qualified sources. Adequate timely test or evaluation
reports may be critical to a company meeting commitments to its own cus-
tomers; consequently, reliance on only one source of testing services may
be inadequate. An initial list of firms having the required capability may be
obtained by:

* Reviewing trade indexes or trade journals
 Discussing with colleagues in industry, government, or academia

 Contacting trade associations such as the American Council of
Independent Laboratories, Inc., 1725 K Street NW, Washington,
DC 20006; or Canadian Testing Association, Box 13033, Kanaka
Postal Station, Ottawa, Ontario, Canada K2K 1X3

» Reviewing telephone directories
 Contacting sources already approved by the customer

After the potential source list is prepared, some laboratories may be
eliminated because of geographic location or other reasons. All remaining
firms should then be contacted to determine if they are interested in pro-
viding the needed service. At thistime, the customer should make it clearly
understood that the laboratory’s facilities will be evaluated from a techni-
cal and manageria viewpoint.

The next step is to evaluate the selected laboratories. Evaluating a
testing laboratory is similar to evaluating suppliers. See Chapter 13. The
following items aid in performing a meaningful evaluation:

» A checklist of equipment required to conduct the tests
» Copies of applicable standards and methods
» A list of additional requirements for review and/or observation
— Sample identification and control/disposal
— Test reports, format
— Qualifications of testing personnel
— Security of samples and/or test reports
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Ownership of firm

Receiving and shipping
Laboratory capacity (where timeliness of testsis critical)

Laboratory quality control procedures

Test equipment calibration procedures and records

— Traceability to national standards

Upon completion of the evaluation, the contractor may wish to invite
the firms to visit the business location. This will help laboratory personnel
understand the requirements from both atechnical and a business viewpoint.

Two of the standard methods of billing used by testing laboratories are
flat rate for standard tests and hourly rate for equipment and personnel.
Both methods normally are negotiable subject to volume and so forth. Once
alaboratory has conducted the required tests a number of times at an hourly
rate, it may be willing to negotiate a standard cost per test.

Because critical decisions will be based on the laboratory test results,
confidence in a laboratory’s capability to provide accurate test results is
imperative. This may be achieved by periodic visits and/or reviews of test
results with laboratory personnel and management or by use of an audit
sample. This audit sample is a sample where one portion is sent to another
qualified test laboratory (referee) and one portion to the laboratory being
audited. There will be some variation in test results from laboratory to lab-
oratory or sample to sample; however, if the results from two laboratories
are widely divergent, the problem may be resolved by reviewing test meth-
ods with both firms or by discussing test results with both firms indepen-
dently, or together. Where feasible, it is advisable to retain an archive
sample that is fully representative of the sample submitted for tests.

Inspection, Measurement, and Test Equipment

Accurate inspections and tests depend on the calibration and control of all
inspection and test equipment, and on the proper maintenance of all mea-
suring instruments, tools, fixtures, gages, and measurement standards. A
calibration and control program should provide for:

» Selection of appropriate standards and measuring equipment
* Periodic documented calibration
* ldentification of equipment

» Training and qualifications of personnel
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Documented calibration procedures

* Records of calibration and historical data

 Tool and gage control

» Maintenance, modification, storage, and handling of equipment.

Equipment selected for inspection and measurement should have ade-
quate accuracy, stability, and range for the intended use. When severd differ-
ent types of equipment can perform a specific measuring function adequately,
selection should be based on availability, equipment history (including repair
work), initia cost, maintenance costs, and the manufacturer’s service.

Whenever practical, equipment should have a rated accuracy of about
10 percent of the tolerance being measured. Similarly, standards used to cal-
ibrate measuring equipment and instruments should have appropriate capa
bility. As agenera rule, and within state-of-the-art or economic limitations,
the standards of measurement systems used should have a tolerance no
greater than 10 percent of the allowable tolerance of the equipment being
calibrated. Through the proper selection of standards of appropriately higher
accuracy levels, the equipment should be maintained in a state of calibration
with the measurement of parameters traceable to the National Institute of
Standards and Technology or other acceptable levels of reference.

Equipment should be calibrated at regular intervals on the basis of sta-
bility, purpose, degree of usage, accuracy reguirements, standard practices,
and operating history. There can be no rigid formula for the frequency of
calibration because so many factors come into play; however, the following
partial list of basic inspection instruments and test equipment, initially, may
have the calibration intervals shown.

Equipment Calibration Frequency

Digital indicators Quarterly

Digital voltmeters Monthly

Micrometer Quarterly (and each time before use)
Optical comparators Annually

Pressure gages Semiannually

Scales Semiannually

Torque wrenches Quarterly

Voltmeters Quarterly

To ensure required accuracy, calibration intervals should be monitored
continuously and lengthened or shortened according to the results of pre-
ceding calibrations recorded by the calibration agency. If agageisnot used
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for an extended period, the calibration cost could be avoided by placing it
out of service in a controlled access area. The gage then needs to be cali-
brated only when it is returned to service.

Records on all equipment should denote location and calibration status.
The records should contain identification information, calibration mainte-
nance history, calibration status, calibration interval, and repair history. The
records and historical information are useful in determining future recall
requirements of the equipment.

All equipment should carry labels, seals, or tags, identifying service-
ability and calibration status. When equipment use is meant to be limited,
it should be identified accordingly. When necessary, seals should be used
to ensure that instrument calibration will not be disturbed. When an instru-
ment istoo small to be tagged or labeled, its container or storage box should
be appropriately identified.

Tools, gages, jigs, fixtures, and production tooling that control or measure
dimensions, contours, or locations affecting quality characteristics should be
checked for accuracy prior to use. Periodic check and recalibration should
be made at predetermined intervals to ensure continued accuracy.

Periodic audits should ensure compliance with, and effective imple-
mentation of, procedures established for calibration and control of equip-
ment. The surveillance should verify that:

Applicable procedures are available and being used.
 Cadlibration personnel are qualified.

» Records and data are being maintained.

» Proper equipment is being used.

e Appropriate labels, seals, and tags are attached to equipment.
 Calibration dates are being adhered to in atimely manner.

Additional information on calibration program implementation appears
in military standard ANSI/ASQ M1-1996, American National Sandard for
Calibration Systems.

Frequently Used Calibration Terms and Definitions

accuracy—The degree of agreement of the measurement with the true
value of that parameter. The difference between the measured and the
true value is defined as error.

calibration—The comparison of an instrument or equipment to a measure-
ment standard of known accuracy to detect, correlate, report, and adjust,
as required, any deviation from the standard.
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precision—The ability of an instrument to repeat the same reading when
making the same measurement in the same manner and under identical
conditions.

preventive maintenance—The service, cleaning, lubrication of parts, align-
ment, adjustment, functional test, repair, modification, and overhaul, as
required, to ensure there is no deterioration of equipment performance.

reliability—The susceptibility of a measurement device with a visual dis-
play to having its indications converted to a meaningful number, also
expressed as the legibility of avisual display, normally defined as the
minimum measure and increment that can be discriminated in the
terms of the display.

resolution—The smallest change in input necessary to produce the small-
est detectable change in output of the instrument under test.

sensitivity—The ability of ameasuring device to detect small differencesin
a quantity being measured.

standard—An item designated as an authorized measurement reference
and used to calibrate other standards or measuring and test equipment.

Handling Nonconforming Material

Because most production processes inevitably yield some defective prod-
uct, every production facility must establish a method to prevent further
processing, completion, or delivery of defective products. The products
must be segregated as soon as the honconformance is recognized to ensure
that appropriate action is taken to control or localize the defective items.
The defective material must be marked clearly and removed from the nor-
mal work flow to a specia holding area. Once nonconforming material is
isolated, someone must decide what needs to be done before the materia
can either be returned to production or scrapped. Evaluating nonconform-
ing material isan important quality control activity between the supplier and
the customer. Excessive nonconforming material usually occurs because of
a breakdown of the producer’s operations.

Many things produce nonconformance. It may be caused by chance
alone. The design may be so advanced that no means yet exists for elimi-
nating the causes. The cost of elimination may not be economically possible;
in other words, it may be cheaper to scrap items. The design criteria may
be too severe. The process capability may be wider than the tolerance. In
any case, the parties involved should be concerned because of its effect on
the operation’s efficiency and the potentia for hidden costs in the produc-
tion process or end product.
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Prompt, effective corrective action is good business. Nonconforming
items cost money because scrap, repairs, or rework mean additional opera-
tions. The producer should find and correct the causes of nonconformance
wherever economically feasible. The supplier should use both its own
expertise and that of the customersthrough informal consultation or, if war-
ranted, a formal review board appointed by top management.

Whether formal or informal, the decision-making group should review
all aspects of the process and material used to produce the nonconforming
item. The investigation should continue until proper disposition of the
material can be made. The group must find the causes of nonconformance,
individually or collectively, and ensure that appropriate corrective action is
taken. A summary of the group’s findings should include product identifi-
cation, the stage in production under review, nature and extent of noncon-
formance, technical assessment and decision, disposition action to be taken
by the producer, and advice of corrective action to all concerned.

Methods of disposing of nonconforming material include scrap,
rework, or repair, and use asis under concession from the proper authority.
All material to be used in production either asis or after repair or rework
must remain segregated until it is cleared up by inspection or test for pro-
duction use. Records of nonconformance, corrective action, and disposition
should be saved for comparison in future reviews.

When partsfail to meet the customer’s requirements, the producer is oblig-
ated to notify the customer and make a decision as to acceptability or possible
repair. It is not ethical to knowingly ship out-of-specification material.

PRODUCT CERTIFICATION,
DOCUMENTATION, AND TRACEABILITY

A manufacturer is accountable for the product quality of items delivered to
itsdistributor and, ultimately, to the end user. Consequently, it also is respon-
siblefor the quality of materials and components procured from suppliers and
subcontractors and incorporated into the product. Increasing emphasis on
product liability and growing public pressure is forcing manufacturers to
recall and correct defective products that could endanger consumers.
Customers are requiring assurance that the products they buy are safe
to use and will perform to expectations. Various regulatory commissions
aredirecting that critical components have documented certificationsthat are
traceable from inception through all fabrication phases to ultimate distrib-
ution. Critical components are items (such as metals, chemicals, and fin-
ished assemblies) whose defect or failure would likely result in hazardous
or unsafe conditions for individual s using, maintaining, or depending on the
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product, or whose defect is likely to prevent performance of a major end
item (such as a ship, aircraft, safety equipment, or hospital unit). Products
that require certifications are found in almost every industry: metals, chem-
icals, petroleum, food, drugs, textiles, lumber, and rubber compounds. The
listis endless.

For quality assurance purposes, a certification of compliance is:

A document signed by an authorized party affirming that the sup-
plier of aproduct or service has met the requirements of the relevant
specifications, contract, or regulation.

Compliance can pertain to a broad spectrum of requirements, which
may include procedural, conformance, timely delivery, reliability, or other
elements. For effective supplier control, the definition can be expanded to:

A statement of fact pertaining to the quality of products or services,
which is based on observations, measurements, or tests that can be
fully verified. It is evidence that is expressed in terms of specific
quality requirements or characteristics, which are identified in
drawings, specifications, and other documents that describe the
item, process, or procedure.

Certification or objective quality evidence (OQE) can be looked upon
as protection. OQE is proof to the customer that the product has been man-
ufactured and tested to specifications. In some instances, OQE is the basis
on which regulatory agencies issue a license for the product’s sale and use.
In the event of product liability claims, OQE may be the basis for substan-
tiating that the product met all the material and design criteria. Purchase
orders for critical items usually specify objective data to be furnished with
the product. In many instances, the documents and data are as essential asthe
hardware itself. Without the documentation, materials and hardware com-
ponents cannot be incorporated into assemblies or placed into service.
Many operating activities will not accept materials or authorize payment
when documentation is missing, incomplete, or in error. Incoming materi-
als usually are rejected or held until documentation problems are resolved.

In many instances, a simple part is the same as or similar to a compo-
nent used in a critical application. Often, these similar or look-alike parts
arefabricated in the same shop using identical product lines. The difference
isthe additional testing imposed to certify that the item meets the needs of
a critical application. Adequate controls are required to prevent similar
components from being substituted in the manufacturing process or at the
supplier’s location.

Certifications that are merely statements of compliance to specifica
tion or phrases (such as equal to or issimilar to) usually are not reliable and
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generaly are worthless and unacceptable to user activities. Some compa-
nieswill forward, along with their purchase orders, specific instructions for
data format and preparation. Other companies are much less explicit and
must be contacted for their requirements. In order to satisfy the minimum
requirements of most activities, certification data should contain:

1. Theoriginal or exact copies of the quantitative test reports.
It should indicate the specification to which the tests were
performed, the methods used, and the actual test results obtained.

2. ldentification of the activity or laboratory where the tests
were performed, date, and laboratory control numbers. Test
reports must be signed by an appropriate official of the
testing organization.

3. Documentation traceable to purchase order numbers, lots, heat,
batch, or traceability code numbers marked on the materials.
Normally, original analysis and test reports furnished by material
producers are accepted as verification of furnished materials;
however, if any subsegquent processes are performed (for example,
heat-treating, forging, cold working, or aging) that could change
the characteristics of the materials, additional tests will be
required that are representative of the finished state.

Traceability and Marking

The best certifications are of little value without traceability to the mater-
ial. Anyone must be able to look at a part and (using the identifying code
numbers) be able to find documentation verifying that the part has been
tested and conforms to specifications/performance requirements. This must
be accomplished using objective data. Traceahility is best accomplished by
permanent codes marked directly on the material. Some buying activities
will issue specific instructions as to type, depth of marking, location, and
so forth. Normally, component manufacturers are alowed to use their own
code numbers provided they are traceable to the origina heat, lot, batch,
laboratory analysis, and performance test reports.

In practice, parts, containers, or tags should be marked permanently
with unique code numbers and any other identification required by the pur-
chase document/specification plan. Markings should be located so as not to
affect form, fit, or function and preferably so they will be visible after
assembly. Critical items installed internally in an assembly by a prime or
subcontractor should carry a certified document listing each item in the
assembly and its associated identity code numbers and data. Itemstoo small
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to mark should be packaged and labeled or tagged as required for perma-
nent markings.

Traceability begins with a review of al incoming purchase orders to
determine customer requirements. All outgoing orders also must be reviewed
and quality requirements transmitted to suppliers or subcontractors.

Written instructions should go to receiving personnel to review all test
reports and certifications, ensuring conformance to the drawing specifica
tions. All certified materials must be marked and identified with the same
unique, traceable numbers recorded on the certificate. Items such as chem-
icals and rubber products should be checked to determine that shelf life and
cure dates have not been exceeded. A certification from the supplier does
not always ensure compliance with the purchase order requirements. As a
safeguard against breakdowns in a supplier’s quality system, the supplier’s
data should be checked routinely by having a sample of the material veri-
fied by in-house or independent testing. Often this can be accomplished by
testing only a few of the more critical elements.

Every business handling certified materials must keep incoming logs
and material segregated. This requires aformal procedure for permanently
marking materials and finished parts with heat, lot, batch, or code numbers
that are traceable directly to the test reports and laboratory analyses cover-
ing them. These requirements should be demanded of the supplier (sub-
contractor). There also must be strictly enforced procedures requiring
identity markings obliterated during manufacture to be reapplied immedi-
ately after the operation during which they were removed.

Permanently documented and maintained records must be kept on all
contractually specified tests and special processes performed. Thisincludes
operational and/or reliability testing, nondestructive tests, chemical analy-
sis, physical properties, pressure tests, welding, heat-treating, plating, and
so forth. In order for the tests and special processes to be valid, they must
be performed by a certified employee and accomplished according to pro-
cedures for which the license was granted. Records must verify that per-
sonnel qualifications and process approvals were valid at the time the tests
or specia processes were performed. In most instances, documented data
for the product itself must be retained for its operating life. The average
record retention period is seven years, but may extend indefinitely for cer-
tain specialized industries. Many companies reduce these records to micro-
film after several years.

The traceability story is an example of total quality assurance from
planning, to procuring, manufacturing, handling, inspecting, and shipping.
It could fill a complete volume in itself. This brief discussion should pro-
vide areference point for establishing document control.
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PLANNING FOR A CUSTOMER
QUALITY SURVEY

The primary purpose of a customer quality survey is to determine whether
the supplier has aquality system capable of measuring and controlling con-
tract requirements. Obviously, the customer’s procurement organization
believes the supplier has something to offer or the survey would not be per-
formed. The supplier must present itself honestly. If a supplier convinces a
customer that it can do something and subsequently failsto perform as con-
tracted, both customer and supplier lose, but the supplier also loses on
future contracts.

A survey has three basic parts: opening conference, plant tour, and
closing conference. The opening conference is a key part of the survey. At
this time, the customer’s survey personnel will present their credentials and
explain their function. They will define the products, their intended use,
and design requirements. At this time, they also should briefly outline the
quality controlsthat will be required. It isimportant for the supplier to have
manufacturing and quality personnel who are thoroughly familiar with
operations at this conference. They should give the survey team a brief,
accurate overview of their quality system, however detailed or informal it
may be. Overstatements at this time will be negated during the detailed sur-
vey. This is the time to describe the quality controls as they exist. This
allows the survey team to determine whether the controls are adequate for
the product or process under consideration.

Evaluation of the supplier's quality system begins with areview of the
quality manual. In a small company, it may only be a few typewritten
pages, but it must accurately represent the quality controls being used. A
major problem can occur if amanual promises more than actual procedures
deliver. When this happens, the evaluator can only assume that the supplier
isgiving afalse impression. Basic survey categories include:

» Drawing and specification control

» Purchased materia control/receiving inspection

» Manufacturing control/in-process inspection/final inspection
» Gage, calibration, and test equipment control

 Storage, packaging, and shipment control

» Nonconforming material control

» Quality program management
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During the plant tour, the supplier also should demonstrate the proce-
dures in each of these areas. Because the survey is a classic show-and-tell
situation and all things will not be immediately visible to the surveyor, the
supplier should provide information in any area that an evaluator surveys.
If the evaluator does not witness the controls in action, no credit can be
given for them. Conversely, the supplier should not babble endlessly about
how good its control is. The supplier should understand what the evaluator
is seeking and openly demonstrate the quality system. When evaluating
drawing and specification control, the surveyor wants to determine if the
supplier has a method of ensuring that requirements (including changes)
are transmitted to manufacturing and verified by quality.

Many surveyors like to start with the incoming rough product and fol-
low it through to product realization and shipping. So that important pro-
cedures are visible and operational, it is best that the presentation be made
by individuals knowledgeable in the operation, rather than by an executive
who may be more concerned with making an impression. Beginning in
receiving inspection, the supplier must be able to document that require-
ments have been communicated to the suppliers and that the incoming
product has been inspected and appropriate records maintained. Thisisthe
first area where the importance of visibility becomes evident.

Being able to randomly check alot of material that is properly identi-
fied and carries evidence of inspection helps demonstrate control of oper-
ations. ldentification alone, however, is not going to satisfy the surveyor.
It is important to show evidence of planning for the characteristics to be
checked and to specify sampling frequency. Demonstrating the use of a
recognized sampling plan (such asANSI/ASQ Z1.4) is far more meaning-
ful than claiming that everything is checked thoroughly or 10 percent or
whatever.

Many small companies depend on outside laboratories for testing or
evaluation of material. Here, again, it is important to have pertinent infor-
mation available, as well as examples of current reports for review. It is
embarrassing to say, “We have stuff checked all the time,” but not be able
to remember the laboratory’s name or find any reports for the last 18
months. If laboratory work is required for the product, it is essentia to
demonstrate a good working relationship with the laboratory.

In the area of in-process operations, several important items must be
checked. These deal with the importance of written work instructionsin the
shop. Documentation of controls follows the fundamental steps of telling
the worker and inspector what to do, and giving them the tools to measure
their work and the means to record the results. In some small operations, an
operation sheet can be combined with an inspection plan and inspection
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record. It is difficult to fault objective plans and data. A sound, handwrit-
ten instruction performed by qualified people who use calibrated equip-
ment and record the results of their checks is far more meaningful than
fancy printed forms that are incomplete or improperly used.

If the surveyor can stop at aworkstation and find that the operator has
the applicable drawings, specifications, work instructions, inspection
equipment, and record sheets, the supplier is on theright track. Having only
one complete workstation is not going to impress a surveyor because con-
trol should be evident throughout the shop. Furthermore, it is quite obvious
when a supplier has made a quick tour through the shop, hanging tags on
everything and getting all the proper forms on the job the day before a
survey; it is best to be honest and demonstrate something that can be sub-
stantiated. After all, the objective is to evaluate the quality program.
Surveyors generally expect to see documentation of inspection instructions
and to find the use of sampling plans in receiving inspection. The response
that “Charlie has checked them for years and knows all about it” will only
draw the counter, “What do you do if Charlieisn’'t here?’ There is no sub-
stitute for being able to show: “These are the characteristics that we check;
this is our inspection frequency. These are our criteria for acceptance and
here are our records of inspection.”

Also regarding inspection or testing, surveyorswill notice the presence
of equipment required to check the parts being reviewed. It is not wise to
make claims for doing things without having the equipment or capability
to perform. Rusty JO blocks, damaged gages, and lack of standards will
not establish confidence in the supplier’s calibration and maintenance of
inspection tools. If inspection tools or gages cannot be found, it will be dif-
ficult to convince the surveyor that the items are calibrated and in use.
Again, the supplier who can demonstrate well-maintained equipment,
records of calibration, and traceability to known standards is on the right
track to a satisfactory survey evaluation. The show-and-tell concept contin-
ues and the importance of the tour guide’s knowledge of the quality pro-
gram becomes more evident. The survey is nothing more than a review of
operating methods to determine the capability to produce in conformance
with specifications and requirements.

Inspection is not the final element because the survey is a compre-
hensive evaluation of operations. The supplier will have to demonstrate
controls in warehousing, packing, and shipping. If a part of product is not
packaged or identified properly, it may present more problems than if it
were nonconforming to some other requirements. In numerous instances,
product may be damaged during handling and shipment. Therefore, it is
important to show that customer requirement information is available to
shipping personnel.
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Thusfar, the survey has revolved around positive preplanned elements.
Control of nonconforming material must be evaluated too. It is essential to
be able to show the surveyor positive identification and, in the case of some
contracts, segregation from production of nonconforming material. Aswith
the other elements, this means the ability to control operations. Information
feedback on the evaluation of rejected material and corrective action often
is covered. Therefore, it is necessary to be prepared to explain what is done
in response to customer complaints. A system should be operational for
evaluating the returns and documenting the findings and action taken.

The survey category dealing with quality program management
includes not only the quality manual mentioned previously, but aso
management’s philosophy toward the growth and development of people
responsible for quality. Thisisthe time to demonstrate whether one person
can take over if another is out. Are there automatic stand-ins for key qual-
ity personnel? Are the inspectors taking or have they taken any coursesin
quality control? Are they members of a professional society such as ASQ?

Other elements are covered in some surveys and a standard recipe can-
not be provided for receiving an outstanding rating every time. The supplier
will do best if it is honest with the surveyor and presents the system asit is
operating and in effect. If the supplier follows sound, accepted principles
and can demonstrate control of operations for the type of product or process
being considered, an acceptable rating should follow. The key to a success-
ful survey is planning and demonstrating control of operations.

At the closing conference, the survey team can summarize for the sup-
plier which areas were good and which had discrepancies. It is important
for the supplier to understand each discrepancy. Possibly the surveyor did
not see a particular control or procedure, and, at this time, the supplier can
clarify a misunderstanding. On the other hand, if the discrepancy is valid,
the supplier can find out what the customer is looking for so that appropri-
ate corrective action can be taken. The supplier receives a written report
detailing discrepant areas. Upon its receipt, the supplier should respond in
writing, designating any improvements made or planned and their esti-
mated dates of completion. If the price of the order does not justify the
changes required to upgrade the system, the supplier should indicate this at
this time. (The supplier should provide an adequate meeting place to hold
both the opening and closing conferences.) In conclusion, when the cus-
tomer defines what is needed and the supplier successfully demonstrates
what can be done, the result could be receipt of orders, with the supplier’s
capabilities benefiting both the customer and supplier. Generally, cus-
tomersare willing to assist asupplier that is candid, open to suggestion, and
honestly strives to maintain an effective quality program to produce prod-
ucts meeting contractual requirements.
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Planning for Source Inspection

Source inspection is a process wherein the customer, or an agency repre-
senting the customer, inspects the supplier’s product at their facility prior
to shipment. Source inspection has the following advantages over normal
incoming inspection:

1. It avoids duplication of costly specialized inspection or test
equipment at the customer’s plant.

2. It expedites the flow of needed items to the production line
by eliminating or reducing the need for incoming inspection.

3. Materia needing rework can be corrected while the product
isin the supplier's plant, thus avoiding time lost in returning
defective material.

4. When certain parameters cannot be fully tested after assembly,
source inspection allows verification while the product is
being manufactured.

5. Awareness of the supplier’s processes, systems, and people
alow for better control by the source inspector.

6. The presence of a source inspector allows the supplier to discuss
and seek advice about customer specifications and requirements.

7. Source inspection allows closer relations between the customer
and supplier.

8. It permits direct shipment to locations other than the
customer’s plant.

During contract negotiations and purchase order review, the supplier
should inquire whether in-process and final source inspection require-
ments exist.

The supplier should notify the customer’s purchasing agent at least
three days prior to the date when source inspection is needed. (Every sup-
plier cannot get source inspection coverage the last day of the month.) When
notifying the customer, it is best to provide the name of the person whom
the source inspector should contact and the specific plant location.

When the source inspector arrives, plant personnel should be courte-
ous and brief. The source inspector has a busy schedule and does not have
time for idle chatter. More importantly, inspection records and any certifi-
cation of outside testing, such as nondestructive testing or laboratory analy-
sis, should be ready and available for the source inspector.
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As the product already has passed the supplier’s final inspection,
source inspection is basically an audit to verify that the supplier has com-
pleted the appropriate contractual requirement. Source inspection is not
intended to replace the supplier's quality responsibility.

The product should be ready and in an appropriate area for the source
inspector to work. Nothing is more upsetting to a source inspector than to
wait for the supplier to locate the product, find the gages, and set them up.
Someone should be assigned to escort and assist the source inspector. If the
assigneeisfamiliar with the inspection of the product, this person often can
demonstrate a complicated inspection setup or test for the source inspector.

It is good practice for the supplier's management to arrange a brief
closing interview during which the source inspector can explain his or her
observations. Often theinspector can provide valuable information. Supplier
management also should be available to make decisions if rework, repair,
or correction are required. Follow-up activities should ensure that appro-
priate releases, acceptance paperwork certifications, and so forth, are
included in the shipment.

Regarding hospitality, an occasional lunch may bein order, asthisgives
supplier management and the source inspector an opportunity to recap
earlier events. Local use of the supplier’s phone is hormal, as most calls
are related to the product.

Most source inspectors want to accept the supplier’s product. If adis-
crepancy is found and corrected, the source inspector may have prevented
the supplier’s product from causing a failure in the customer’s assembly,
which could have become costly for the supplier and the customer.

When the product has been made to specifications and has been con-
trolled and inspected properly, the supplier has nothing to fear from the
source inspector. The supplier's openness and willingness to demonstrate
compliance with the customer’s requirements will help create positive rela-
tions with the source inspector and, thus, with the customer.

Finding and Hiring a Consultant

Industrial corporations hire lawyers and accountants as consultants on a
regular basis. Few manage without these outside aides, yet many overlook
the advantage of consultants. The professional engineering consultant can
be avaluable aid to profit. In the use of outside advisors, the key is proper
identification of the problems and the correct combination of attitudes on
the part of corporate management, engineering advisor, and staff. The man-
ager who has not used consultants probably is not aware of where to find
or how to choose a consultant.
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The relationship’s success depends both on the client and consultant.
The client should select the consultant only alter carefully considering what
the client wishes to accomplish. An ethical consultant will have no qualms
in refusing an assignment outside his or her field or one he or she consid-
ers impossible. The consultant is an extra hand who has skills and special
competence. When these skills are combined with client needs, success can
be achieved.

There must be a specific need for hiring a consultant. A consultant
should not be employed to manage a department. A consultant is most
effective solving specific problems, analyzing problem areas, suggesting
methods of finding solutions, writing manuals and reports, training, advis-
ing, and assisting a staff to develop required skills and procedures. The con-
sultant also may provide management with systems and procedures that
improve product, processes, and operations.

The organization looking for special stance can use one or more of
the following methods:

1. Advertise for a consultant (this method is least recommended).
2. Ask the quality control or reliability engineer to search for one.

3. Consult the business card index (advertisements) of organizations
that provide consulting services in journals such as Quality
Progress (published by ASQ).

4. Cal the ASQ office and request the names of one or more quality
control or reliability engineering consultants in the client’s area.

5. Call friends or acquaintances for similar suggestions.

If the firm’'s quality manager or others in its quality department are
members of ASQ, they may know of appropriate consultants. Because the
quality manager will have a good deal of contact with the consultant and
must develop a good working relationship with the consultant, having the
quality manager help in the selection will be an advantage. Choosing a con-
sultant in this manner is less likely to cause friction or create the false
impression that the quality manager may lose his or her job to the consul-
tant. Competent people can be trusted to hire competent help.

After the manager (executive) has found one or more consultants, he
or she must decide whether the consultant is suitable, competent, and will
be valuable to the organization. The manager should interview the consul-
tant, but, even before that, he or she should ascertain the consultant’s back-
ground, training and experience, the cost of their services, and whether
the consultant can devote sufficient timeto thetask. In theinitial contact, the
need for a quality consultant is explained. Is the consultant able to help?
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When can the consultant meet to view operations and discuss problems? At
this time the consultant can determine what he or she believes can be done
and how he or she proposes to work in the particular situation.

The consulting engineer will indicate whether he or she can undertake
the task on the basis of his or her experience, competence, availability, and
familiarity with the field. The consultant will want to discuss any possible
conflict of interest with present clients. Sometimes clientswill not object to
an arrangement where the consultant services two or more organizationsin
the same business.

Fees

Many consultants will make an initial visit without charge if the client is
local and the potential assignment lengthy. Others may want to be reim-
bursed for transportation costs. Trips can sometimes run into substantial
costs. If the interview precedes a task or contract of short duration, the
travel expense and fee are more usual.

How much do consulting engineers charge? Most fees are quoted on a
per diem basis. They may run from $750 to more than $5000 per day. To
this is added travel expense, food, and lodging, if necessary. The usua
workday is approximately eight hours. In some instances the eight hours are
on-site; in others, timeis based on a portal-to-portal pay scale. The consul-
tant is an expert available at a fraction of what it would cost to have a full-
time employee. Extremely competent engineers are available on this basis.
This can be abargain to the small firm that does not need full-time services,
provided the job is accomplished properly. Even for large firmsit isa dis-
tinct advantage.

How much time should the professional engineering consultant devote
to the task? This is part of the negotiation. To complete a quality manual
will take days—anywhere from four to 40 or more, depending on the com-
plexity of the problem and the extent of existing material.

To install an operation and train the company in the proper use of the
manual and its procedures is even more time-consuming. It can be done
dowly or on a crash basis over a shorter period. The consultant and com-
pany will have to agree on a schedule, the amount of time to be devoted to
the task, the fees, and when they become payable. Some contracts between
company and consultant last for days, others for years, depending on what
is needed. Most consultants bill on a monthly basis.

Time and Availability of Services

How can a consultant devote a great amount of time to one organization,
particularly when it may need many weeks of continued effort? This
depends on whether the consultant is a large consulting company (more
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than 50 people), a medium-size consulting company (five to 50 people), a
small group (two to five people who operate cooperatively), or an individ-
ual consultant, whether a full-time professional or someone consulting part
time, such as a university professor. The size of the consulting group is no
indication of its competence, athough a small group obviously cannot pro-
vide as many people as a much larger group. Whether dealing with alarge
or small firm, agood rule isto be sure the responsible executive meets and
knows the actual consultants assigned to the task.

There are two ways to use a consultant: let the consultant do the work
or have the consultant help train employees. The latter usualy is cheaper.
Furthermore, control is in the hands of management, where it belongs.

One item most consultants cannot estimate with precision is how much
time it will take to accomplish atask in a given company. They can come
in, survey the plant, and write areport within specific time limits, but to tell
management that tasks will take specific periods of time when the organi-
zation's staff is involved means that they, and not the staff, are doing the
work. Although estimates are possible, few consultants will do more than
estimate, because corporate management and the workforce can work with
or against a consultant’s recommendation.

If the corporate staff and the consultant cannot work together effec-
tively, the program should be halted. It will not work. For this reason alone,
most arrangements with consultants are agreements and not line-time con-
tracts. If it is not working, it is not worthwhile to either party. Both parties
should exercise this responsibility. Furthermore, when the job is finished,
itistimeto call ahalt.

One of the common concerns expressed by purchasing and quality pro-
fessionals is, how can a small supplier do some of this so-called quality
stuff? It always has been a challenge to incorporate some of the tools that
are so common in large industries into the small shops that are resource-
constrained. In most of these businesses, the employees traditionally wear
multiple hats. This chapter has examined the issues facing the small supplier
and has attempted to show some of the key pointsthat all suppliers, whether
large or small, have to address. How to do so is limited only by the creativ-
ity and patience of both the customer and the supplier. Quality improve-
ment is a hever-ending journey, where all efforts will yield some rewards.
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Food Industry

Janet R. Raddatz

Summary

Best value
Terminology

Bulk materials
Destructive testing
Qualitative methods
Limited shelf life

Food safety

curement is changing. Procurement departments are becoming the

,-\ syou read through this book, you should notice that the role of pro-

orchestrators of many activities aimed at buying the best-value raw
material. Focus is on the best value versus the lowest purchase order price.
The term best value encompasses not only the cost of the raw mater-

ial, but also the costs associated with the use of that product. Price negoti-
ation includes the quality and service criteria necessary for production to
operate without scrap, rework, and excess variation that causes production
shutdown. To determine best value, a measurement system must bein place
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to monitor the purchase price plus the cost of use. This fact-based approach
is useful for negotiating and monitoring improvement.

As the gatekeepers of incoming quality, procurement departments in
any industry are responsible for:

e Communicating all requirements

» Determining capability of a supplier to satisfy requirements
» Monitoring conformance to regquirements

 Providing feedback to suppliers

» Working together with suppliers to plan corrective actions
and improvements

In other words, procurement drives the selection, motivation, and eval-
uation of its suppliers.

Although this approach is generic enough for al industries, the food
industry presents some unique opportunities to apply these approaches.
Several things that set the food industry apart from most other manufactur-
ing industries are:

1. Thereisahigh percentage of bulk material suppliers.
2. Destructive testing is necessary to obtain analytical information.

3. Qualitative methods are frequently used, especially in
organoleptic or sensory evaluation.

4. Food has alimited shelf life and continues to change, sometimes
very rapidly, during the life of the product.

5. Food safety is paramount.

TERMINOLOGY

Before we discuss each of these issues in more detail, it is appropriate to
comment on some terminology of the food industry. Whereas most manu-
facturers utilize engineers to design the product, the food industry utilizes
scientists to develop new products. Engineers are utilized to design the
package and the equipment that produces the food product. When you see
the term design engineer in other chapters of this book, substitute product
development scientist to align terminology with the food industry. Design
engineers develop the drawings; product development scientists develop
the formula (or recipe) and define the processing (or cooking) steps.
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Reliability and life testing, the measure of the product’s ability to per-
form in the intended manner over the period of its expected useful life,
relate to what the food industry commonly refers to as the shelf life of a
product. The shelf life represents the useful storage life of the food product
under appropriate storage conditions. At the end of its shelf life, thefood is
beginning to develop undesirable characteristics caused by microbiologi-
cal, chemical, or physical changes.

Online monitoring is accomplished with gages when manufacturing
parts and assemblies. Gages are used to measure physical dimensions of
product produced in terms of millimeters, inches, and so forth. Gauging is
used to some extent in the food industry when size and shape of a product
produced are critical; however, the mgjority of online control in the man-
ufacture of food itemsis accomplished with [aboratory equipment or instru-
mentation. Monitoring chemical parameters (such as moisture, solids, fat,
and acidity) and physical parameters (such as color and viscosity) is
accomplished by the use of instrumentation specific to each parameter
being monitored.

Part number identification, or verification, is analogous to identity
checks. Thisimportant aspect of the receiving inspection verifies that what
you are receiving is what you purchased. Examples of identity checks are
grading of food products according to established standards, such as many
vegetables, cheeses, and meats have.

Materials review boards (MRBs) decide on the disposition of product
that does not conform to requirements and assure adequacy of corrective
actions. This structured approach is not widely utilized in the food indus-
try. It uses aless formal process whereby the quality assurance department
working with the production department reaches a consensus regarding the
usability of the product in question.

BULK MATERIALS

Purchasing of bulk materials can present some unique problems. Bulk mate-
rials in the food industry many times are agricultural commodities, whose
price and quality can drastically fluctuate, depending on growth conditions.

For many industries, bulk materials are assumed to be homogeneous
or uniform. In the food industry, thisis not always the rule. Sedimentation
and stratification are common in bulk fluid products. During sedimentation,
the solids portion of the fluid begins to settle to the bottom of the container
(such as with fruit and vegetable juices and purees). During stratification,
layers of the fluid or solid components begin to form based on the varying



186 Chapter Fifteen

densities or sizes of the components (cream rising to the top of a tank of
fluid milk is an example of stratification). In addition, microbial levels are
rarely distributed homogeneously throughout a lot.

Nonhomogeneity in bulk lots of food products puts greater emphasis
on sampling methods. When procuring food of this nature, it is important
that both supplier and customer follow the same sampling methods. When
different methods are used, samples may not be representative of the lot.
The objective of sampling is to obtain a representative sample of the entire
lot so that upon analysis, a decision can be made regarding the lot's con-
formance to requirements or price to be paid (payment schedules based on
components such as solids or fat are common in the food industry). A rep-
resentative sample should exhibit the same composition of the lot from
which it was obtained. If a sample is not representative of the lot, the pro-
ducer could erroneously ship nonconforming product or not ship conforming
product. Likewise, if the customer sample is not representative, decisions
made to accept or reject the lot may be made in error. Therefore, sampling
methods should be included in the specification to prevent the potential of
sampling errors.

Several techniques can be employed to achieve a representative sam-
ple depending on the type of product being sampled. Agitation of the bulk
lot to produce a homogeneous mixture can be used in many fluid products
such as milk and juices. When this technique is utilized, two critical areas
must be addressed. First, it is necessary to determine the amount of agita-
tion time to produce a homogeneous mixture. The supplier may have this
information, but if not, it needs to be determined experimentally. The goal
is to achieve homogeneity with the minimum amount of agitation, to save
time and to minimize the deleterious effects that agitation could impart to
the product. Begin by agitating a minimum amount and increase the time
until several sample locations within the lot yield the same result. A number
of statistical tests can be employed to verify that the results are statistically
the same and that no outliers are present.

Second, after an agitation time is determined, it isimportant to ensure
that the agitation time remains consistent from shipment to shipment. A
written sampling procedure documenting agitation time is a useful tool to
clearly define the steps required to obtain a representative sample.

Solid and semisolid products cannot be agitated to achieve homogene-
ity. Subsamples from several areas of the lot should be taken and then one
or several composite samples can be formed to ensure a representative
sampling of thelot. To determine the number of samplesto obtain, consider
the criticalness of the parameter you are monitoring. The more critical the
parameter, the more samples you are likely to obtain.
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Some industries have conducted studies to determine the most repre-
sentative sampling areas in a solid food product, thereby reducing the
number of samples needed to make decisions about the food product. An
example of this type of study was one supervised by the National Cheese
Ingtitute and the University of Wisconsin to determine the most representa-
tive sampling areas for moisture in barrels of cheese containing 225 to 250
kilograms. Over 9000 moisture analyses were made from representative
geographical regions. The results were statistically analyzed to generate a
moisture profile in barrel cheese. The resultant sampling procedure is very
specific and indicates that a cheese trier with a blade length of 30.5 cen-
timeters be inserted 7 centimeters from the edge of the cheese and toward
the nearest outside edge of the barrel at 11 degrees from vertical. For a
cheese plug between 25.5 and 30.5 centimeters, the top 11.4 centimetersis
used for sealing the plughole. The next 10.2 centimeters portion is the
representative sample and placed into a sample container. The remaining
bottom portion of the plug is discarded.

Consult reference manuals that publish approved methods or contact
industry groups (such as the National Cheese Institute, American Meat
Institute, or the American Institute of Baking) to determine if specific
sampling protocols exist for food products. A comprehensive list of food
industry associations is included in Appendix C.

DESTRUCTIVE TESTING

As discussed, sampling plans for bulk items are important so that mean-
ingful analytical results are obtained. For foods, however, product must be
destroyed for a majority of analytical methods to obtain results.

Because of the destructive nature of conducting food analyses and the
costs involved with sampling and testing, minimal sample sizes are desir-
able. It isimportant to remember, however, that the smaller the sample size,
the greater the probability of error or risk that the sample(s) is not repre-
sentative of the lot. A lot could be rejected when it actually does conform
to the specification (known as the apha or producer’srisk). Likewise, alot
could be accepted when it does not conform to the specification (known as
the beta or consumer’s risk). Although sampling and analyzing larger sample
sizes will add cost, rejecting good loads and accepting bad loads will add
greater costs.

A sampling plan should be chosen to make the correct decisions
regarding the incoming quality of food products. A sampling plan is the
instruction that specifies the number of samples, or units, to be obtained for
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analysis and the criteria for accepting or rejecting the lot. The cost to
sample and analyze must be weighed against the risks associated with the
characteristic being analyzed. Several factors must be considered when
choosing a sampling plan for incoming inspection to utilize available
resources most effectively:

1. Hazard to the customer. The manufacturer’s responsibility isto pro-
vide customers with safe and wholesome food. Typically, unsafe food occurs
in one of two ways. First, the food is grown or produced in a manner that
makes it hazardous. Examples of these types of hazards include pesticides,
antibiotics, mercury, lead, and radioactivity. Second, the food becomes
contaminated during distribution, storage, or subsequent processing. Insect
infestation or the growth of organisms that produce hazardous substances
(such as mycotoxins) during distribution and storage of agricultural prod-
ucts can render food unsafe. Microbial contamination, improper use of
food additives, and accidental incorporation of physical dangers (such as
glass or metal) are potential hazards that can occur during processing.
Hazards vary in degree of severity. Asthe severity of the hazard increases,
the sampling plan selected should reduce the probability of accepting an
unsafe lot.

2. Legal requirements. Legal requirements for foods are established by
federal, state, or municipal agencies and generally are mandatory. These
standardized food items may require more samples to be analyzed to
achieve a higher degree of confidence in the lot composition.

3. Homogeneity. L ots that are homogeneous can be sampled represen-
tatively with fewer sample units than lots that are not homogeneous.
Nonhomogeneous lots will require alarger number of sample units to con-
fidently assess their composition.

4. Supplier’s quality history. A supplier demonstrates good process
control and reliability by consistently meeting requirements. Confidence
increases and reduced sampling may be justified over time.

5. Ability of suppliers to provide accurate data. Many customers
request suppliers to provide analytical information with each incoming lot
of food product. As we move toward total cost reduction and supplier cer-
tification strategies, more emphasis is placed on verifying compliance to
specifications through supplier-generated data. Relying on your supplier’s
data can eliminate your need to sample product, except on an audit basis;
however, the supplier’s analytical information is meaningless unless you
have confidence in its accuracy. The accuracy of the supplier’s analytical
information must be verified. This can be done several ways: conducting
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laboratory audits, verifying statistically that no difference exists between
the results of split samples analyzed at both a supplier’s lab and your own,
and having your suppliers participate in proficiency testing programs. A
proficiency testing program is a systematic program in which a sample is
analyzed by a number of laboratories to assess continuing capability and
relative performance of each participating laboratory.

The destructive nature of food analyses and the time involved to con-
duct analyses are factors that tend to keep sample sizes to a minimum.
Although small sample sizes keep receiving costs down, it is important to
note that the probability of decision error is greater the smaller the sample
size. Sampling plans should be established at the start of arelationship with
asupplier, and the supplier should befully aware of your criteriafor accept-
ing and rejecting product. It isagood ideato include sampling plans as part
of your specification.

QUALITATIVE METHODS

How a food product 1ooks, tastes, and smells is as important as its actual
composition. Composition will affect appearance, flavor, and odor, but a
food product can meet your compositional requirements yet still possess an
unpleasant flavor or odor. Methods used to evaluate food usually involve
sense organs and are referred to as sensory or organoleptic methods. These
methods are subjective, in that they are based on the opinions of the investi-
gators. Quantitative methods allow us to conduct a test and get an exact
number, such as 34.3 percent solids, to make a determination on whether the
product meets our requirements. Qualitative methods are less exact and rely
on acustomer having agood understanding of the organol eptic requirements
and communicating them as precisely as possible to the supplier.

Because sensory characteristics are critical to most foods, they should
be included in the specification to the supplier. Flavor, odor, color, appear-
ance, texture, and consistency should all be considered if they are critical
to the performance of the product in the consumer’s kitchen. Be as descrip-
tive as possible in characterizing each of these attributes. Try to identify not
only what it should taste or smell like, but also what it should not taste or
smell like. Variousindustries have resources avail able where sensory attrib-
utes have been described and correspond to a grade. The United States
Department of Agriculture has established Federal Grade Standards for
over 100 foods, including dairy products, meat, poultry, fruits, vegetables,
and seafood products. Whenever possible, work from an established uni-
form set of criteria
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In addition to the description of the sensory attribute, it isimportant to
agree on atest method. Granted, thiswill not be as simple as referencing an
approved method. Chances are that no approved method exists for checking
flavor, odor, or appearance of the food item you are procuring. When dis-
cussing methods for organoleptic evaluations, elements to consider are tem-
perature and age that the food will be when evaluated, and conditions under
which the food item will be evaluated (such its lighting or as an ingredient
in afinished product).

Various equipment is available to evaluate characteristics such as
color, texture, and viscosity. Utilizing equipment such as colorimeters, tex-
turemeters, and viscometers helps to quantify the characteristic being mea-
sured. If specific equipment is used, it still is important for the customer
and the supplier to agree on how the test will be conducted. Ideally, any
testing method that is not an approved and referenced method should be
included as a part of the specification.

As a customer, the more specific you can be in identifying how you
want the food item you are procuring to taste, smell, appear, feel, and per-
form, the more informed your supplier becomes. The more informed your
supplier, the less guessing the supplier will have to do to meet your require-
ments. A clear understanding of your regquirements greatly improves your
chances of consistently receiving product that meets your requirements.

LIMITED SHELF LIFE

All food is perishable. Beginning when it is harvested, slaughtered, or man-
ufactured, food progressively deteriorates to the point where it is no longer
fit for human consumption. The speed at which afood product deteriorates
depends on how the food product is handled. Thisis an important concept
in the procurement process. How food is handled in your supplier’s facility,
how it is transported to your facility, and how it is stored in your facility
prior to its use can al affect the quality of the food product.

It should not be assumed that those involved in the transport and stor-
age of food products are aware of how important certain conditions are to
maintaining quality and safety of the products. To determine the best stor-
age and handling conditions for the food product you are procuring, ask the
supplier. The supplier should be able to recommend the optimum handling
and storage conditions for the food product that is being sold to you. After
you obtain this information, make sure that it is communicated to the shipper
and the necessary departments within your own company, such as receiv-
ing, warehousing, and production. Temperature often is a critical condition
to the keeping quality of food products.
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To ensure that temperature is maintained properly, include it in the
specification. Many companies even include the temperature requirements
on the purchase orders and the shipping instructions. It isagood practice to
have the supplier take product temperatures when loading and record them
on the shipping document. To verify that the product was maintained at the
proper temperature during transport, temperatures are taken at various
points in the lot when it is received. Receipt temperatures are compared to
loading temperatures. If temperatures have changed or do not meet an
established temperature requirement, the lot may be rejected. Temperature
recording devices al so are employed to monitor the temperature of the ship-
ping container during its transportation. When visiting with the supplier,
verify that the proper temperatures are maintained. Determine how temper-
atures are monitored, how often they are monitored, if and where this
information is recorded, and what actions are taken when a problem tem-
perature is recorded.

The proper handling of food products during transport and storage is
an important component in the food procurement process. Do not wait
until a disaster shows up at your receiving dock to address shipping and
storage requirements.

FOOD SAFETY

Food safety concerns are growing. Today’s consumers are increasingly
aware of the diverse health hazards associated with the production, process-
ing, and marketing of foods. Although the United States has one of the safest
food supplies in the world, our food still makes millions of people ill each
year and causes numerous deaths. To help protect consumers, there are
numerous local, state, and national government agencies that monitor and
regulate the origin, composition, quality, safety, weight, labeling, packaging,
marketing, and distribution of food sold in the United States. Most food
industries are aware of the need to provide their consumers safe and whole-
some food products. Adverse publicity about product safety or a company’s
negligence in complying with government safety regulations can result in
large monetary losses, not to mention product liability lawsuits.

In 1938, the new Federal Food, Drug, and Cosmetic (FD& C) Act was
signed into law. This law gave the Food and Drug Administration (FDA)
the responsibility for ensuring the safety of consumer products. Section
402(a)(3) of the FD& C Act defines a food as adulterated if “it consistsin
whole or in part of any filthy, putrid, or decomposed substance or if it is
otherwise unfit for food”; Section 402(a)(4) elaborates on the definition
toinclude “ . . . afood shall be deemed to be adulterated if it has been
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prepared, packed, or held under unsanitary conditions whereby it may
have been contaminated with filth or whereby it may have been rendered
injurious to health.”

In 1979, the Federal FD&C Act was amended to make it illegal to
receive contaminated food. Any company involved with foods sold in inter-
state commerce, except for meat and poultry products, falls under FDA
jurisdiction. Meat and poultry products are under the United States Depart-
ment of Agriculture (USDA) jurisdiction. Appendix D lists the principal
government agencies involved with food safety regulation and provides a
brief explanation of their roles.

The procurement department is the first line of defense against unsafe
food products entering a company’s facility. Verifying that suppliers can
provide safe products requires both time and effort early in negotiations,
but can prevent unsafe product from ever being shipped to your facility.
Relying on inspectors or lab analyses to identify and reject unsafe product
after it has entered your facility is not only risky, but is a costly way to
ensure a safe food product.

The process of selecting a supplier of afood product includes address-
ing food safety issues. At aminimum, asupplier should demonstrate a man-
agement commitment to food safety by:

1. Being aware of, and complying with, applicable government
regulations

2. Following good manufacturing practices
3. Having a product identification and traceability system

4. Having a process in place to control and prevent food
contamination

How does one determine a management commitment to these basic
food safety practices? Initially, ask, then follow up with avisit to verify that
what was said actually is being practiced.

Determining if a company complies with the appropriate government
regulations requires a basic knowledge of the regulations pertaining to the
product that is being procured. If you are uncertain of the regulations, good
places to start inquiring are food industry associations (Appendix C) and
government agency offices (Appendix D). After becoming familiar with
the regulations pertaining to the product you are procuring, specific ques-
tions can be asked to ascertain if the supplier is complying with the law.
Suppliers who do not comply with food laws are arisk to do business with,
both from a safety standpoint and the possibility of being implicated with them
in the event of legal action.
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To prevent the possibility of being criminally implicated with a sup-
plier, a general requirement to do business is to obtain a Continuing Food
and Drug Guaranty. The guaranty is designed to exempt the buyer from
criminal prosecution provided the buyer does not do anything to the product.
Thisis a guaranty by the seller/supplier of a product subject to the FD&C
Act that the product is not adulterated or misbranded within the meaning of
the act. The guaranty should clearly state that it is the supplier's responsi-
bility to ensure that products are in conformance with all the requirements
of the applicable laws.

For all practical purposes, a request for a Continuing Food and Drug
Guaranty should cause a supplier to evaluate food safety practicesto verify
compliance with the FD& C Act. By having a signed guaranty on file, you
have taken the first steps to establish that your supplier is in compliance
with federal regulations.

Good manufacturing practices (GMPs) are FDA regulations. The
intent of GMP regulations is to interpret Section 402(a)(4) of the FD&C
Act and establish criteriato aid industries in complying with the law. The
GMPs summarize the correct procedures on how things should be accom-
plished in afood production or processing facility. For this reason, FDA’'s
GMPs are important in maintaining safe food products. They are contained
in the Code of Federal Regulations, Title 21, Part 110 (21 CFR 110), which
can be obtained from the Superintendent of Documents, U.S. Government
Printing Office, Washington, DC 20402. With the advent of computers,
many of these regulations and GM Ps are available online for free. Any food
supplier should have an internal set of rulesthat addresses every element of
the GMPs, and every employee of the supplier should be following those
rules. Ask a potential supplier to provide a copy of the company’s GMPs
and inquire how they inform the employees of their roles in producing a
safe food product.

A food supplier should have a coding system in place that identifies
product by lot or batch, and records the ingredients used with their individ-
ual lot identities. A system of this nature is necessary in the event that an
individual ingredient is found to be unsafe. Traceability of ingredients into
products and through distribution allows questionable product to be rapidly
identified and completely quarantined or retrieved. A coding system should
be reliable and understandable. Coding on product must contain the
required information and it must be legible. Verification of product identi-
fication and traceability istypically done at the supplier’sfacility by reverse
tracing. Thisis conducted by choosing one lot of your product and tracing
back through the manufacturing process records to determine exactly what
lots or batches of ingredients were used in the manufacture of the prod-
uct. A well-documented paper trail indicates that the supplier maintains
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good control of the identity of the product and its components during the
manufacturing process.

To provide a safe food product, a supplier must fundamentally prevent
dangerous microorganisms and hazardous foreign matter from reaching the
customer. The most cost-effective way to accomplish thisis by preventing
the occurrence of adulteration or contamination.

Prevention focuses on identifying and controlling the numerous vari-
ables that affect food product safety. These include the building, both inte-
rior and exterior, pest control, ingredients, packaging material, employees,
equipment, operating procedures, sanitation procedures, storage, and ship-
ping. To control the myriad of variablesthat affect the safety of food, asys-
tematic and comprehensive approach is required by the supplier.

Hazard analysis critical control points (HACCP, typically pronounced
has-sip) is a system that identifies and monitors safety criteriain a process
to prevent hazards from occurring. HACCP is regarded as the most effec-
tive and economical way to prevent microbial, chemical, and physical con-
tamination of food products. HACCP originated in the chemical processing
industry over 40 years ago. In the 1950s, the Atomic Energy Commission
began using HACCP principlesto design nuclear power plants. The National
Aeronautics and Space Administration suggested that the HACCP approach
be used in the production of space rations to minimize the possibility of
foodborne illness among space crews. At that time, one of the contractors
manufacturing space food was the Pillsbury Company. Pillsbury realized
that by applying HACCP principles to the manufacture of food, they would
minimize their liability. In 1971, Pillsbury adopted a HACCP process to
maintain food safety.

A HACCP system:

* ldentifies those control pointsin the food processing operation
that are important in the prevention of adulteration.

* ldentifies the hazards associated with each control point.
 Establishes adequate controls at each control point.

» Establishes adequate monitoring of the controls at each
control point.

» Establishes corrective actions with documentation.

The hazard analysis begins by flowcharting the entire manufacturing
process—from raw material procurement to consumption by the ultimate
customer. With the entire process diagrammed, the critical control points
can be identified. Critical control points are those variables that (if not
maintained) can result in the production of an unsafe food product. Once
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identified, the control limits, monitoring procedures and frequencies, and
corrective actions are determined.

Several food safety regulatory agencies recognize the benefits of the
HACCP approach and are recommending that food manufacturers adopt
this approach. A HACCP program is voluntary; the regulatory agencies
only recommend it. If you are responsible for procuring safe food products
for your company, however, it is up to you to mandate that your suppliers
have a hazard prevention and control system in place. Without a system,
your supplier’s problems become yours.
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Summary
* Why pay attention to services?
» Importance of services in overall spending
e Supplier strategies
* Quality, safety, and environmental concern
» Service supplier management process
» Service contracts

» Tracking performance

WHY PAY ATTENTION TO SERVICES?

No two industries or companies are alike, so no universal reasons can be
given for the adoption of a proactive approach to managing service suppliers.
Yet there are trends—some of them recent—that have brought this subject to
the forefront. Contractors have become both a potential source of profit and
arelevant risk. In some cases, they must even play the role of strategic part-
ners vital for company success. Following are some reasons for this change.

197



198 Chapter Sixteen

Importance of Services in Overall Spending

In some industries, expenditures on services and contracting are far greater
than money spent on materials. For example, in the oil industry, it iscommon
for services to account for more than 70 percent of all field expenses
(excluding electricity). In these cases, correct management of service sup-
pliersis a business imperative.

Supplier Strategies

To differentiate themselves from their competitors, many suppliers are
moving away from traditional rolesin favor of a service provider approach.
For example, pump manufacturers offer pumping service contracts that
include pumps, spare parts, monitoring of operations, and maintenance.
Payment isin the form of a monthly fee and includes bonuses and penalties
linked to pump mean time between failures (MTBF).

Another example can be found in the software industry, where suppliers
are adopting the application service provider role. In this business model,
instead of simply buying a computer program, the user buys an up and run-
ning package of servicesincluding software, hardware, expertise, dataware-
housing, updates, and a help desk hotline.

Quality, Safety, and Environmental (QSE) Concerns

In order to be effective, any QSE management system requires an organi-
zation to assume responsibility over its contractors. Any 1SO 9000, 1SO
14001, or BS OHSAS 18.001 certification requires that an active supplier
management system be in place ensuring that all subcontracted work is per-
formed consistently with the standards. A major nonconformity by a sup-
plier can lead to decertification.

Outsourcing

Outsourcing of noncore activities is by now a fact of life in business.
According to the Outsourcing I nstitute (www.outsourcinginstitute.com), the
worldwide business process outsourcing market is estimated to be well over
100 billion U.S. dollars. Services as diverse as data processing, building
maintenance, gas compression, and power generation are being transferred
out of many organizations. The reasonsfor this trend include, among others,
cost reduction, improvement of company focus, and freeing assets from
noncore activities.

In some industries, outsourcing is a fundamental component of strat-
egy. For example, recently published information indicates that one of the
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key factors helping some companies survive the global downturn is an
almost obsessive concentration on core activities, with the ensuing delega-
tion to outside partners of nonrelevant services.® The examples of Dell
(computer manufacturing) and Nike (sports gear) illustrate this point. The
latter is also revealing of how a mistaken contractor selection and control
process can lead not only to production problems, but also cause a serious
public relations headache. Outsourcing requires constant monitoring to
ensure that service levels meet contract requirements. Thisinevitably implies
organizing a supplier management program of some sort.

THE SERVICE SUPPLIER
MANAGEMENT PROCESS

The service supplier management process (SSMP) is a process whose is
goal is to select, contract, and monitor performance of service suppliers,
ensuring that they contribute to company goals and work following estab-
lished policies and procedures. There is no universal model for an SSMP.
Nevertheless, both literature and experience indicate that successful pro-
grams share common traits. It is the purpose of this chapter to introduce
these key success factors, give examples and tips on how they are carried
out, and highlight common pitfalls.

Generally, building an SSMP requires working on five different topics.
Aswe will see, al five of them are interrelated, and they constitute a pro-
cess that includes feedback |oops for continuous improvement. We will now
study them in detail and try to shed light on how they should be executed
in order to heighten chances of success.

The five steps are:

» Define a service supplier management strategy.

e Prequalify suppliers.

» Define your service—the contract.

» Select a service supplier for a given job—the bidding process.

 Tracking contractor performance—the contract management plan.

Define a Service Supplier Management Strategy

In order to get off the ground, an SSMP must compete with other projects
for resources and senior management attention. Also, once those resources
are granted, it must use them wisely, seeking to achieve greatest impact.
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Consequently, astrategy isan essential and often overlooked first step in our
process. It will help us convincingly answer three fundamental questions:

* What are the goals of the SSMP?
» Which contractors will be controlled?
» How will we ensure that the system is cost-effective?

As mentioned before, the reasons for setting up an SSMP can vary. For
instance, if 1SO 14001 compliance isyour driver, you will probably act dif-
ferently than if your main concern is monitoring cases that account for 80
percent of your annual budget. As Michael Porter has said many times,
strategy is a matter of choices: deciding what to do is as strategic as decid-
ing what not to do.? Consequently, before work gets underway, your com-
pany must agree on program goals and scope. If there is no strong
consensus on this point, time and resources will be squandered looking
after irrelevant contractors.

A handy tool for thisisthe supply segmentation matrix. Originaly devel-
oped by Kraljic, it can be readily adopted for our work.® In order to introduce
the matrix, we will work with an example based on a petrochemical plant.
Suppose aspend analysis of all contracted servicesyieldstheresultsin Table
16.1. Let us suppose that our SSMP has the double goal of improving those
services with impact on business results and assuring 1SO 14001 compli-
ance. For thefirst criterion, asimple ranking by annual spend would suffice.

In order to visualize |SO 14000 impact on each service, we must intro-
duce a new dimension: risk. Risk, in this example, is the probability that

Table 16.1 Category spend analysis—petrochemical plant.

Service Category Annual Spend [1000 US$/Yr]
Plant maintenance 2000
Transport—finished product 1490
Transport—raw materials 1440
Data processsing 800
Plant security 450
Payroll processing 360
Hazardous waste transport and disposal 310
Warehouse management 250
Transport—raw materials (toxic) 210
In-plant emergency medical service 150
Travel agent 60
Catering 50
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contractor mismanagement will produce substantial environmental dam-
age. There are no absolutely objective ways to measure risk. Nevertheless,
working together with the stakeholder concerned (in this case, perhaps the
Health Safety Evironment [HSE] department), all the service categories
can be assigned arisk level. Let us suppose that, after a brainstorming ses-
sion, therisk levelsin Table 16.2 have been defined. If we plot our results,
we obtain Figure 16.1.

After reviewing this information, we might pursue a strategy of con-
centrating on the three top spend categories (plant maintenance, transport
finished products, and transport raw materials) and on those with arisk level

Table 16.2 Category spend analysis with associated environmental risk—
petrochemical plant (1 being not serious and 5 being very serious).

Annual Spend Environmental
Service Category [1000 US$/Yr] Risk
Plant maintenance 2000 3
Transport—finished product 1490 2
Transport—raw materials 1440 2
Data processing 800 1
Plant security 450 1
Payroll processing 360 1
Hazardous waste transport and disposal 310 5
Warehouse management 250 2
Transport—raw materials (toxic) 210 5
In-plant emergency medical service 150 2
Travel agent 60 1
Catering 50 1
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Figure 16.1 Supply segmentation graph for a petrochemical plant.
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of three or more (hazardous waste transport and disposal and transport—raw
materials [toxic]). This way, by actively managing only five categories, we
supervise more than 70 percent of the total expense and also offer effective
protection against environmental hazards, al at an acceptable cost.

In conclusion, the product segmentation matrix allows usto make amul-
tidimensional Pareto analysis and separate the significant few from the triv-
ia many in our SSMP. In order to plot it, we must first explicitly define our
goals, thus focusing our attention on those segments relevant for our work.

The Human Side of Strategy

A correct segmentation will be invaluable for presenting the project con-
vincingly to top management. The importance of their backing cannot be
understated. An SSMP implies changing work habits and, in some cases,
leads to minor increases in workload. In my experience, programs of this
sort sponsored only by purchasing or quality departments seldom succeed.
Asin any project, only senior management buy-in and support will ensure
a successful implementation. Consequently, once strategy is defined, try to
get resources and backing before moving any further. Even in world-class
organizations, ideas have their time. If explicit commitment from top brass
is not forthcoming, it is better to wait for fair weather rather than risk an
almost certain crash shortly after takeoff.

Once top management is signed onto the idea, your thoughts and wor-
ries should be devoted to bringing the rest of the organization on board.
Involve key stakeholders as early as possible in the design of procedures
and standardized forms, and encourage them to participate in all phases of
the SSMP. Remember, they will be the ones responsible for running the
show, so they deserve to have a say on the issue. Also, they frequently
prove to be an excellent source of ideas. Be flexible. In my experience, a
less-than-perfect system is an affordable price to pay if that ensures buy-in
and support from the rest of your company. You must strive for all actorsto
accept the SSMP as their baby, and your goal is for them to see that they
are as responsible as you are to make it work.

Prequalify Suppliers

There is one key characteristic of services. you cannot separate production
from consumption. The consequences of this point are twofold. Frst of all,
many of the traditional tools used in supplier evaluation (for example, plant
inspection and inbound product quality control) are not applicable. Also, by
the time you notice the service is substandard, the damage is already done.
Evaluating a dentist is a clear—and potentially painful—example that illus-
trates this point.
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Supplier prequalification is a step in which you try to gain insight into
a supplier’s capabilities through indirect signals and symptoms. It does not
provide a 100 percent guarantee of future performance, but, then again, this
is only possible to ascertain once the work is underway. On the upside, it
allows you to anticipate a contractor’'s performance without the risk of
hiring him. Also, prequalification is a cost-effective way of comparing sup-
pliersin a given spend category among themselves and painting a full pic-
ture of that market segment.

Prequalification can be done using different tools. In most cases, they
are employed simultaneously to achieve best results. These tools are: sur-
veys, site visits, reference checks, and visits to other clients.

Surveys

Prequalification surveys can be either filled out by the supplier or by the
contracting organization. In either case, relevant support information such
as policies and procedures, applicable certifications, and so on should be
requested.

Figure 16.2 contains a sample survey designed to gauge a contractor’'s
environmental management capabilities. It is an abridged version of one
used in acertified 1SO 14001 environmental management system.

Thereisnot aone-size-fits-all checklist for prequalification. Regardless
of the questionnaire you might prepare, the important point isto concentrate
on things that are good predictors of future supplier performance and are
consistent with the goals of your SSMP. These may cover some of the fol-
lowing subjects:

* Relevant experience

 Financial situation

» Key management personnel

* HSE management system

* Quality management systems

 Labor, legal, tax, and insurance requirements

When performing a survey, there is inevitably room for subjectivity.
The cure is to name a team including members of all stakeholder depart-
mentsto carry out all the evaluations in a given spend category. To ensure a
healthy level of debate, aways try to include at least three persons in the
team. Aswork progresses, they will come up with definitions of acceptable
performance, and will ensure that they are applied consistently. Proper
attention must be given to documenting these definitions.
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PECOM

Contractor Contractor Representative

Weighted

Weight | Score |“gooe

1. Management System

A. Does the company have a certified environmental management system? | N/A No N/A

B. Does the company have written policies concerning environmental N/A No N/A
management?

C. Is there a permanent HSE committee involving top management and N/A Yes N/A
related departments?

D. Are procedures and controls in place to insure compliance with N/A Yes N/A
applicable HSE legislation?

E. Does the subcontractor selection process address HSE issues? N/A Yes N/A

F. Are internal audits performed to check compliance with HSE policies N/A Yes N/A

and procedures?

. Organization and Training

Are responsibilities clearly defined within the company concerning the EMS?

Does the company have an ongoing HSE training program?

SHERERES

Has the company evaluated the performance of its HSE training during
the last year?

. Are new employees regularly trained on HSE matters before they start working?

. Documents and Operational Control

. Does the company have emergency/contingency plans in place?

. Are documents, policies, and procedures used during regular training?

D
8
A. Are there manuals, procedures, and work instructions related to the EMS?
B
C
D

. Are there maintenance plans in place for critical equipment?
(for example: cranes, winches, pressure vessels, and so on)

. Incidents

. Are all environmental incidents adequately reported?

. Are updated stats kept on environmental incidents?

4

A

B. Are root causes of environmental incidents investigated?
C

D

. Are subcontractor incidents treated in the same way as company incidents?

Survey Result

Figure 16.2 An example of environmental management system survey.
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The evauation team must define what questions will be asked, the
scoring system to be employed, and the pass—fail criteria for the survey.
Thisis essential to ensure meaningful and comparable results. Clear rules
must be drawn indicating minimum acceptable performance thresholds.
Generally, acceptance criteriaare defined at three different levels. First, the
survey as a whole must score above a given value. Also, individual chap-
ters within the questionnaire (for example “relevant experience” or “key
management personnel”) must meet minimum requirements. Finally, some
key questions might be of a pass—fail type: an unsatisfactory rating on a
sole point can lead to rejection. Once again, this work must be ready before
suppliers are contacted.

It is also common to define a safety zone such that if survey resultsfall
in this range, the contractor is accepted on probation and must engage in
corrective action. A due date is agreed upon when progress will be audited,
and afinal decision made by the evaluation team.

Site Vidits, Client Visits, and Reference Checks

In the Spanish language, there is a saying: “Not al that gleams is gold”
Prequalification judges a supplier through indirect evidence, and nothing
prevents this evidence from being contrived to give a rosier picture than
reality warrants. Consequently, it is good practice to complement a survey
with reference checks, site visits, or client visits.

Site visits are visits to the contractor’s offices to validate the informa-
tion submitted in the survey. | have seen them work best in high value-
added services requiring specialized personnel (consulting and engineering,
for example). On the other hand, client visits are a good alternative in less
sophisticated services and in those where a certain degree of subjectivity is
involved. Examples are catering, janitorial work, and waste processing.

Both site and client visits should be short (half a day at the most). Best
results are achieved by being very specific in your inspection. For example,
when auditing an engineering firm, you might pick one of the projects listed
in the relevant experience category and request to see its quality assurance
(QA) file. You can rapidly check if the file exists (don't take anything for
granted), seeif it containsthe relevant formsindicated in the QA manual, and
check if the paperwork is updated. The key is that by being specific in your
inspection (and, of course, not giving advance information on where you plan
to probe), there is very little chance that someone will forge any documents.

Reference checks are particularly important for services that take place
over long periods of time. In these cases, an inspection won't reveal much
useful information. For example, plant maintenance contracts can span three
to fiveyears, and results of contractor malfeasance are not evident in the short
term. Construction services can’t be properly rated until work is finished,
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and final appraisals of project cost, quality, and schedule compliance are
made. These are both examples where checking references might be your
best choice.

Oncethe ResultsAreln

Once prequalification results are processed, they must be analyzed, taking
market considerations and broader company objectives into account. In
industries that operate in isolated locations, oil and mining, for instance,
there are generally few contractors available for certain key services (per-
sonnel transport, crane rental, water transport, and so on). A survey will
probably confirm their shortcomings. Nevertheless, doing away with them
would only disrupt production. Should this happen, the evaluation commit-
tee must balance out all factors and decide what to do. It is not unusual to
accept companies on probation, and agree on atimetable for improvement.

In other cases, other factors such asforging good relationships with the
host community must a so be considered. The contracting organization might
provide, for example, training and assistance to key contractors regardless of
the associated costs in order to develop a suitable local supplier base and
promote work for community members. Many oil companies working in
Latin America have programs of this sort in place.

Define Your Service—The Contract

Contrary to common practice with many materials, there is no such thing
as a standard specification for a service. Also, there is no common applic-
able legidlation in this regard. Consequently, before you approach the
market, you must have a clear, well-documented definition of what that
service means to your organization. In other words, you must draft a con-
tract. A contract is, smply put, the blueprint of the business you intend to
carry out; it must encompass operational, legal, financial, and al other rel-
evant aspects of the service.

The model contract must be ready before any quotes are requested, for
the following reasons:

» The drafting process will force your organization to reach a
consensus on the service it expects to receive.

» The model contract will communicate clearly to al potential
suppliers what your organization wants, and it will ensure that
al the quoted prices correspond to identical service levels.

» Once awinning bid is selected, the contract sets down the
framework for contract management and evaluation of
supplier performance.
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There are no general formulas for contract drafting. Every industry and
service category isaworld of itsown, and creativity isamust when address-
ing each situation. Nevertheless, some best practices can be applied.

Regardless of what you intend to contract, chances are someone has
tried doing it before. Consequently, your first task isto gather any available
background information. Generally, this takes one of two forms:

» Contracts used by other companies for the same service.
Ideally, besides getting a copy of the contract, information
should be sought on whether results met expectations and what
problems, if any, were encountered. This avoids “tripping twice
over the same stone” Don't forget to track down experiences
within your own company.

» Checklists. There are many published checklists describing the
key points that a contract should cover. No one checklist will be
perfect for you, but reading a few of them will get your mind
working on what aspects you should cover.*

Once al background information has been studied, the contracting
organization should gather all internal stakeholders (end-user, HSE, legal,
taxes, insurance, and so on) and conduct brainstorming sessions with the
aim of creating a business model for the service under study. In other
words, your company should put into words a thorough description of the
service in all its aspects. This process generally requires a few iterations.
Once thisis done, the end result is given to the lawyersin order to draft the
agreement. The final document is distributed to all stakeholders, and, if
necessary, a final round of talks is held to iron out remaining issues.

During the contract drafting process, the purchasing and contracting
department must play the roles of facilitator, coordinator, and umpire of the
brainstorming sessions. It is common for contradictory positionsto emerge,
and it takes both tact and knowledge from the moderator to get all the stake-
holdersto pour out al their ideas and then achieve abalanced end result. In
my experience, these sessions are perhaps the most enjoyable (and demand-
ing) part of the SSMP.

The Statement of Work—Key Points

In the service management literature, the expression statement of work
(SOW) identifies the part of the contract where all the operational aspects
of a service are described. This document contains—expressed in terms
your organization understands—the definitions developed in the brain-
storming sessions of what a good service is. Drafting a good SOW is criti-
cal for success.
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At times, the SOW is a separate exhibit; in other cases, it is embedded
within the body of the contract. Whichever form is used, always bear in
mind that a contract is a single entity, and due attention must be given to
the balance and harmony of al its parts. Blind cut-and-paste exercises
where a SOW isinserted into some boilerplate clauses are the shortest path
to disaster. Nevertheless, for our discussion, it helpsto think of the SOW as
a separate document that must have certain traits in order to be successful.

It isnormal for a supplier to offer its own version of the SOW. Though
this document should be considered as background information, it is not
advisable to sign it without close scrutiny.

A detailed study on how to draft SOWSs is beyond the scope of this
chapter; however, there are some key points it must cover. Not all of them
are relevant in every situation, but it is always a good idea to go through
this checklist:

» Service definition and scope. There must be a clear definition
of the service you are contracting. All relevant contractor
obligations must be listed. Emphasis must be placed on the
end results to be accomplished, leaving the contractor as much
room as practical to decide how to organize its work.

» Deliverables. Define clearly what service deliverables your
company expects to receive. The contractor must be made
responsible for these deliverables, and its compensation
(payments) must be tied as much as possible to their timely
production. Also, acceptance criteria must be set forth for
these end products.

» Company—yprovided inputs. In many contracts, your company
will provide some goods or services necessary to perform the
work. Examples might be office space, computers, travel
expenses, and electricity. These must be clearly defined.

» Contractor—provided inputs. Conversely, it might be the con-
tractor’s responsihility to provide certain materials. For example,
in outsourced plant maintenance services, the deliverables might
include provision of spare parts and lubricants. Once again, be
careful to list these.

 Performance evaluation—bonus/penalty clauses. Performance
review mechanisms must be defined, and applicable penalties or
bonuses stated. A correct definition of performance indicators is
vital to close the feedback loops essential for the SSMP. More on
this later in the chapter.
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» Price and payment. The amount of money to be paid for the
services, and the form, and date of payment must be specified.

» Warranties. Any warranties must be clearly spelled out. For
example, in computer programming, the contractor might accept
to correct any software bugs that appear within the first 12 months
of software operation.

» Contract changes. The only sure thing in business nowadays
is that everything changes. Consequently, contracts must allow
for flexibility.

» Confidentiality. Clear rules must be set forth regarding what use
the contractor can make of information your company supplies.
You must indicate that all blueprints, data sheets, and related
information cannot be shared with third parties without your
organization’s written consent.

» Key personnel. In specialized, high-value services (for example,
consulting), service quality is heavily dependent on the individuals
assigned to the project. The contracting organization must, in
these cases, specify the persons who will perform the work and
must set down its right to request personnel changes if
performance is not acceptable.

» Software and patents. If work involves using any software, pro-
visions must be drafted to cover its use. Similar concepts apply
to any patented processes, procedures, tools, and other intellectual
property the contractor will use for its work.

» Termination clauses. In case of substandard performance and/or
repeated failure to comply with the agreed performance level,
provisions must be in place for contract termination. Minimum
performance levels must be defined such that, should the
contractor not be up to par, corrective action can follow.

Figure 16.3 is an example of an SOW developed for a consulting ser-
vice, and Figure 16.4 is an example for a power generation service. Though
both have been adapted and abridged, they will give you an idea of what an
SOW might cover.

A Few Tipsto Get Started

The description we have made of the contract drafting process might seem
somewhat daunting to apply to al your company’s service purchases. In this
regard, experience has shown there are ways to make your work more efficient.
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Parties
Company: ABC Oil Company
Contractor: XYZ Engineering
Service Definition and Scope
Provision of consulting services for the conceptual design of a 60,000
bpd oil-processing facility.

Design will be carried out in XYZ Engineering headquarters in
Houston, TX.

Work will be carried out following schedule presented in Exhibit A.
Deliverables
All deliverables shall be handed to ABC Oil by June 30, 2003. Deli-
verables include all the documents listed in Exhibit D.
Company—Provided Inputs
ABC Oil shall provide:

¢ Information on the oil to be processed (volumes, viscosity,
and so on).

< Information on the site where the plant shall be built.

ABC Oil will pay for airfare and all other travel related expenses,
insofar as they are reasonable.

Contractor—Provided Inputs

XYZ Engineering will utilize, free of charge, its patented plant-design
software.

Performance Evaluation—Bonus/Penalty Clauses

XYZ Engineering will pay US$5,000 for each week the termination
date is not met.

Price and Payment

All work will be invoiced monthly, following the time reports approved
by ABC Oil's representative. Per diem rates included in Exhibit B will
be applied.

Parties agree that, unless any changes in scope are agreed,
the contract price will in no case exceed US$800,000.

Figure 16.3 SOW example—consulting services. continued
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continued

Invoice will be sent via mail to ABC Qil. All invoices will be paid
30 days from date of issue.

Warranties

XYZ engineering will correct free of charge any errors or omissions
detected in the deliverables up to 12 months after completion of
services.

Contract Changes

In case ABC Oil requires changes in the scope of work, parties will
agree upon new price, using the per diem rates indicated in Exhibit B.

Confidentiality

XYZ Engineering is responsible for maintaining in confidence all
customer proprietary information provided to carry out this con-
tract. This obligation will be enforced up to five years after the end
of this contract.

Key Personnel

Contract work will be carried out by the team of consultants outlined
in Exhibit C. XYZ Engineering will not change any of the team mem-
bers without ABC Qil’s written approval.

Software and Patents

XYZ Engineering will defend ABC QOil from any claims from third
parties related to any patent or copyright issues. The agreed price
includes any fees or rights to use all software, processes, or any
other inventions patented by XYZ Engineering.

Termination Clauses

In case ABC Oil decides to terminate work before contract objec-
tives are reached, it can do so provided it pays XYZ Engineering for
all incurred expenses, plus a US$10,000 early termination fee.

In case XYZ Engineering does not meet any of the obligations
included in this contract, ABC Oil may terminate contract without
paying the termination fee and may pursue other remedies at its
own discretion.

Figure 16.3 SOW example—consulting services.
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Parties

Company: WWW Construction Company
Contractor: Electron Power Generation

Service Definition and Scope

* Power generation service to be carried out in a
construction site located in the state of California
(See Exhibit A for exact location).

¢ Maximum power demand: 4.5 MW
* Fi Coefficient: 0.84

« Contractor shall deliver service in total compliance with all
federal, state, and municipal rules and regulations.

« Power generation service will be provided for two years
starting on the date of contract signature.

« Electron Power will make all pertinent preparations to start
generation by April 1, 2003.

« Electron Power will be responsible for transporting the units
to the work site and installing them.

« Electron Power will be fully responsible for operation and
maintenance of the generators.

* Once the contracts finishes, Electron Engineering will leave
the work site in the same condition as it was found at the
beginning of this contract.

e Electron Power will have to comply with WWW
Construction’s environmental management system.

Deliverables

All the generated power will be measured at the delivery point (as
defined in Exhibit B).

Company—Provided Inputs
¢ Fuel oil for generators

« Water for cooling circuits

Figure 16.4 SOW example—power generation. continued
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continued

Contractor—Provided Inputs
e Skid-mounted generator units
« All other equipment listed in Exhibit C

e Lubricants, spare parts, any other materials required by
the generators

Performance Evaluation—Bonus/Penalty Clauses

If equipment is in place and ready to start generation before April 1,
2003, WWW Construction will pay US$ 3000/day as a bonus for
each day this target is anticipated.
If the April 1, 2003, deadline is not met, Electron Generation
shall pay US$3,000/day penalty for each day the target is not met.
Contractor shall guarantee equipment availability of 98 percent.
If this target is not met, the penalties in Exhibit D shall apply.

Price and Payment
» Rate: 0.035 US$/KWh
e Minimum guaranteed consumption: 0.96 MWh/d

e Services to be invoiced monthly. Payment to be made 30
days after presentation of invoice.

Termination Clauses

WWW Construction may terminate contract in any of the following
cases:

* Equipment availability is below 90 percent in a given month.

¢ Electron Generation does not comply with WWW’s
environmental management system.

WWW may also terminate contract at any moment even if
Electron Generation has fulfilled its obligations. In this case, WWW
shall pay Electron Generation US$10,000 for each month remaining
in the contract.

Figure 16.4 SOW example—power generation.
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To start with, your segmentation can help you focus on those services
with highest impact or risk. Generally, for low-spend/low-risk contracts
(lower left quadrant of Figure 16.1), a standard set of terms and conditions,
coupled with a good description of the service will suffice.

For services your organization contracts frequently, a contract library
can be developed. Thisis a set of contract templates custom-made for ser-
vices you routinely require. By adopting this approach, the brainstorming
process hasto be done only once, and itsresults exploited for al subsequent
occasions. Should you follow this method, it is wise to assemble the brain-
storming team every oncein awhile (one or two years has worked well) and
see if practice has revealed any flaws that should be corrected.

Finally, for organizations working in many different sites or countries,
it isagood ideato centralize contract writing. In decentralized companies,
each operation developsits own service definitions and hires contractors on
its own. This leads to costly repetition of mistakes, and no use is made of
lessons learned for the advantage of the whole corporation. A centralized
approach allows for experiences to be shared and used to draft the tem-
plates in the contract library, helping your organization learn from its
mistakes more effectively. The templates—with any adaptations warranted
by local |egislation—can then be shared by all.

Selecting a Service Supplier for a Given Job—
the Bidding Process

The bidding process seeks to select a supplier that offers reasonable
chances of performing the work specified in a contract. A first and essen-
tial task is to define your sourcing strategy. This involves answering ques-
tions such as:

» How can | describe the supplier market in terms of players,
buyers, and other key variables?

» What contractors will be invited to bid?

» Which of al possible ways to approach the market (direct
negotiations, request for quotes, and so on) promisesto yield the
most favorable results?

» Arethere ways to structure my SOW that might lead to more
desirable bids?

The formulation of a sourcing strategy is beyond the scope of this
chapter. We will now focus on what information should be requested and
how it should be handled in order to maximize chances for success.
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To start with, only prequalified suppliers must make it into your bidder
list. This guarantees that only contractors that demonstrated—via indirect
evidence—alignment with your organization will be considered. Also, your
bid package must include the contract developed in your brainstorming ses-
sions, thereby ensuring that all bids will reflect equivalent service terms
and that those terms meet your organization’s needs.

When defining your information request, bear in mind what you already
know from the prequalification process. During thisfirst step, you obtained
valuable supplier data and looked for clues revealing incompatibility with
your company’s business plans and policies. Needless to say, it is pointless
to request this information twice. Instead, you should explore how well a
supplier’s capabilities match your requirements for the particular project at
hand; your inquiries must be much more specific and oriented toward this
special case.

The following are examples of information you might request in the
bidding process:

» Price and conditions of payment.

» Timetable to perform work. It is always advisable to evaluate
its reasonability.

 Availability of key resources for the project. For example, special
machinery, qualified personnel, call centers, help desks.

» Relevant technical information on how the work will be performed.
For example, in data transmission services, you might request
information on existing infrastructure and how it will be updated
to meet your needs

» Relevant experience. You will be looking for projects with scope
and magnitude similar to the one you are tendering.

» Financial information. In projects with significant capital outlays
(construction), you might judge a contractor’s financial statements
to check if it can carry out the project.

It's very important to define—before the bidding begins—what will
be your evaluation criteriato select awinner. Though price will need to be
considered, it will not be the only factor tipping the scales. Your organiza-
tion will want to look at other clues of future supplier performance (rele-
vant experience, project team, and so on). Consequently, before invitations
are issued, define what key aspects you will evaluate and how they will be
rated. Concentrate on points that help you predict future compliance with
the proposed contract. This will expedite bid analysis, avoid requesting
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unnecessary data, and eliminate future internal discussions once the pro-
posals are received. In a nutshell, prepare a bid scoring system.

In order to explain this point, we will work with an example adapted
from atender for a data transmission service. Figure 16.5 shows how points
are awarded for the topic “offered installation time—Plant A”—one of the
relevant points for this particular service. A similar scoring table must be
defined for each important aspect of the bids.

The result of your bid analysis can be summed up in a matrix such as
the one in Figure 16.6. As you can see, a score has been assigned to each
relevant aspect of the proposals (the points awarded for the proposed time-
table for Site A are recorded in the line Plant A).

Delivery Time—Plant A | 21to 30 days 31 to 40 days Over 40 days

Score (points) 15 10 0

Figure 16.5 Scoring tables—telecoms example.

Supplier
ABC Com XYz AlE
Worldlink | Telecoms
Clarity of Bid 3 3 3
Technical Solution
Type of link 3 3 3
Latency—response time 10 10 10
Bandwidth 10 10 0
Redundancy 7 4 7
Technology 4 4 4

Offered Installation Time

Plant A 15 0

Other sites 5 5 0
Technical Support 20 20 10
Total Bid Score (C) 77 59 37
Weight Factor (K) 1.06 1.1 1.1

Figure 16.6 Bid analysis matrix—telecoms example.
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Another point you must settle before requesting bids is how you will
make a balanced decision between price and offered service level. Once
again, it is advisable to figure this out before opening supplier proposals. A
common way to work around thisissue isto define aweight factor (seelast
line on Figure 16.6). This factor will depend on a bidder’s total evaluation
score and will affect its contract price. Figure 16.7 shows a typical weight
factor graph.

Finally both price and offered performance level can be compounded
into one final index in order to select awinning bid (see Figure 16.8).

The last row of Figure 16.8 depicts a dimensional index that can help
us pick the best overal bid, in this case, XY Z Worldlink. Once the winning

Weight
Factor (K)
1.10
Total Bid
Score (C)
' .
30 70 90 100

Figure 16.7 Weight factor curve—telecoms example.

ABC Com XYZ AIE Projected
Worldlink | Telecoms Cost

Installation charge $ 20.000 | $ 9.800 | $ 22.250 | $ 15.220
Monthly service fee $ 14995 | $ 7.700 | $ 21,230 | $ 12.935
Total contract cost C (1 year) $199.940 | $102.200 | $277.010 | $170.440
C/Cmin 1.96 1.00 2.71 1.67
Weight Factor (K) 1.06 1.1 1.1 1
(C/Cmin) corrected 2.07 1.10 2.98

Figure 16.8 Final bid analysis matrix—telecoms example.
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bid is selected, a final negotiation is always necessary. The method just
described also helps us pinpoint those issues of the best proposa that
should receive attention.

Aswe saw in this example, bid analysis matrices are a helpful tool to
judge a service proposal as awhole, covering both costs and service levels.
Yet it isagood idea once bid evaluation is done to take a step back and see
if the results are reasonable. Always remember that systems like the one
just described try to quantify variables that—in many cases—are subjec-
tive. Consequently, aways take a last ook to make sure that your work
hasn’'t inadvertently stepped out of the bounds of sound business practice.

Tracking Contractor Performance—The Contract
Management Plan

A contractor has been finally selected. Evidence of different sorts has been
gathered to ascertain that it is the one best suited to accomplish the objec-
tives set forth in our contract. Now words will become deeds, and we will
finally know if our choice has been correct.

Monitoring supplier performance while the contract is carried out is
essential. The information we will now obtain is the first real indication of
how well the chosen contractor performs. This implies gathering data and
processing it in order to obtain meaningful indicators. In short, this requires
setting up a contract management plan. A contract management plan deals
with the following subjects:

» What information should be gathered?

* Who will gather the information?

» How frequently will it be collected?

* What should we do with the information?

Most of us feel tempted to record even the minutest details of a con-
tractor’s work. Thisis both impractical and useless. The golden rule stated
elsewhere in this book holds here too: keep it simple. Concentrate on track-
ing only those aspects of performance deemed critical for your contract.
Also, when choosing what to control, remember to be consistent with the
goals of your SSMP. Bear in mind that your company selected a supplier
because it gave reasonable assurances of delivering a service consistent
with your SOW; you must now monitor work closely to verify if it meets
this same standard.

At this point, it becomes clear why so much care and effort must go
into contract drafting. Your contractor isonly bound to do what the contract
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demands. This document is the sole standard against which performanceis
judged. If it iswell drafted, and the SOW is complete and clear, it will be
much easier for you to enforce compliance—even, if necessary, through the
courts. Badly written SOWs are the prelude to endless claims and substan-
dard service. To paraphrase Tina Turner, “What you get is what you sign”

According to The ASQ 1SO 9000: 2000 Handbook, there are different
monitoring and measurement methods we can use to check contractor
compliance with various aspects of the SOW.® For each relevant variable,
your contract management plan should specify which of the following
approaches you will use:

* Inspection and review. Direct inspection of service delivery isa
simple way to check SOW compliance. For example, in a catering
service, direct observation will allow assessing variables such as
cleanliness and food presentation. This method is as valid as any
other, provided the contractor is advised that you will use it, and it
accepts that an inspector’s verdict is enough evidence to request
corrective action. Another way to monitor a service isto review
documentation and records generated during its execution. For
example, in an outsourced call center, it is common to check
recordings of incoming calls to see how they were handled.

* Qualitative and semiquantitative methods. In order to make the
measurement of service attributes less prone to the personal bias
of each evaluator, you can define scales. In the example depicted
in Figure 16.9, ascale is used to rate each service characteristic.

» Quantitative methods. Certain key service variables fall in this
category. Most notably, service response times and service costs
are easily quantifiable.

In practice, there is no one performance indicator that will tell the
whole story of a contractor’s performance. It is much better to work with a
balanced scorecard covering a few key performance dimensions. This
approach gives us a balanced view of service effectiveness, client satisfac-
tion, and management of relevant risks.

It isagood idea to write a procedure describing the guidelines for the
evaluation process and defining the scoring methods to be used. Among
other topics, it must indicate how frequently evaluations must be made. In
ongoing contracts covering critical services, it is common to conduct quar-
terly or semiannual performance reviews. On the other hand, in one-of-
a-kind services (for example, construction) usual practiceisto conduct only
afinal review once the project is over. Also, in order to simplify and expe-
dite information gathering, it is common to use standardized forms. The
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pECOM Service Supplier Evaluation

Supplier:
Product:
Date: Weight Score  Total
A—Technical Evaluation 80
» Compliance with specs 40
100 percent compliance 5
Between 80 and 100 percent 4 32
Between 60 and 80 percent 3
Between 40 and 60 percent 2
Between 20 and 40 percent 1
Between 0 and 20 percent 0
» Compliance with safety rules and procedures 12 0-5 9.6
» Compliance with environmental rules and
procedures 12 0-5 12
» Compliance with service quality specs 12 0-5 12
» Claims 4 0-5 4
B—Commercial Evaluation 20
» Compliance with legal requirements 10 0-5 10
* Management system 6 0-5 4.8
* Technical/administrative assistance 4 0-5 3.2
Total Score—Points 100
Total Score Percent 87.6

Figure 16.9 Contractor performance evaluation form.

ASQ 1S0 9000:2000 Handbook gives much helpful advice on designing
your procedure.

Figure 16.9 is a contractor evaluation form used in a petrochemical
plant for performance monitoring in ongoing contracts. This case is taken
from an 1SO 14001/1SO 9002 certified plant. The ad hoc procedure pro-
vides the necessary guidelines to interpret each question correctly and
defines rules and responsibilities regarding evaluations.

Another example of a contract management plan can be found ina U.S.
Army Corps of Engineers regulation.® It deals with the control of construction
services commissioned by the U.S. Army Corps of Engineers. Evaluations
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arerecorded on form SF 1420, which, though deceivingly simple, isan excel-
lent starting point for organizations working in one-of-a-kind services.

Who Should Gather the I nfor mation?

Contractor performance must be judged by the end users who routinely use
or supervise the service. Thisleads usto one of the most common problems
of SSMPs: getting field personnel to do their part of the job.

There are afew ideas you can try to overcome end user apathy. Frst of
all, reduce work to a bare minimum using standardized forms, and avoid
collecting more data than necessary. When an SSMP starts, it is best to priv-
ilege conciseness over detail. Once the advantages of the system become
apparent, the end users themselves will demand more information.

At this point, awell-conceived communications strategy involving key
stakeholders pays handsome dividends. If they have participated in the
design of the program and worked in all previous steps, end users will
surely keep their side of the bargain.

Closing the Feedback L oop—The SSM P Process

Insights gained from the contract management process trigger multiple
continual improvement circuits. Once performance feedback enters the pic-
ture, we clearly see how the five steps of the SSMP form a process. Figure
16.10 depicts the SSM P complete with five embedded continuous improve-
ment |oops:

* Loop 1—contract execution monitoring. Should deviations from
agreed performance levels be detected, corrective action can be pursued. This
might also be tied to incentive/penalty clauses in the contract.

Also, in long-term relationships, this feedback is the basis for a
continuous improvement process. An ongoing evaluation projects an image
of serious intent to your contractors, which is in itself an incentive for
good behavior.

When analyzing performance feedback data, don’'t forget to monitor
results both from the contract and the supplier perspectives. For instance, a
construction company might be working on three different projects. When
analyzing performance feedback, you must keep abreast of what is happen-
ing in all three sites in order to approach the bargaining table in the best
possible condition.

» Loop 2—hidding process. Contract execution can reveal shortcom-
ings in the criteria used to select the winning bid. Weights assigned to dif-
ferent service characteristics might not have reflected reality well or
important service characteristics might have been ignored altogether.
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Figure 16.10 The SSMP process—feedback loops for continuous improvement.
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 Loop 3—contract revisions. Contract loopholes leading to claims and
substandard work frequently appear during execution of work. Performance
feedback isinvaluable to identify these gaps and trigger contract revisions.

» Loop 4—supplier prequalification. Deficiencies in execution might
reveal mistakes in our bidder lists. This, in turn, implies that the indirect
evidence we used in prequalification was not adequate or a contractor fed
us with false data and got away with it. Only timely performance feedback
allows us to correct these shortcomings.

* Loop 5—reviewing strategy. Experience might revea the need to
review your risk assessment. Accident statistics, environmental incidents, and
similar data can point to reviews in the risk dimension of our segmentation.

| would like to thank Messrs. Rafael Carpinetti, Enrique Nicolini, and
Fernando Salvetti for their patient proofreading and thoughtful comments
on this chapter. Their help has proved invaluable in improving this text.
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Software Acquisition
and Software Supplier
Management

Bruce Kelsey

Summary
» Myths on software supplier management
» Three phases of software supplier management

» Auditing a software supplier

lecades, the software industry is still not as mature, consistent, or
eliable as the manufacturing or service industries. There are many
reasons for this shortfall, but two are especially pertinent to software acqui-
sitions. First, software development is not the same as software engineer-
ing. Many companies create software; few design and develop and validate
it using exacting methods and precise criteria. Second, software is often
built as a product, but it's almost always used as an enabling technology.
Software engineering curricula and software development manuals focus
almost exclusively on how to write software code and how to manage soft-
ware coding projects. Yet the software isn’t really what’simportant to a cus-
tomer. The softwareisjust atool, something that lets the customer get work
done more quickly, more efficiently, or with less expense.
These two shortcomings—a lack of discipline and a focus on product
rather than use—are the primary reasons why many software acquisition

Sftware affects almost every aspect of our lives. Yet even after several

225
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efforts end in disappointment if not outright failure. The most effective way
to error-proof your software acquisition project is, of course, to select a sup-
plier who has the technical ability and the process capability to meet your
needs. This chapter explains how to identify such suppliers and how to part-
ner with them during the design, development, and test phases of the project.

The keys to successful and cost-effective acquisition efforts are prepa-
ration and oversight. Before we take a look at the acquisition plan and the
request for proposal (RFP) process, let’s first dispel some typical myths
about software supplier management.

Myth 1. Managing software suppliersis just like managing any other
supplier. Too often companies assume that outsourcing software develop-
ment is just like outsourcing a manufacturing effort. When product require-
ments have been agreed upon and delivery schedules have been proposed,
unwitting clients may believe that it is all over except for the acceptance
test. While there are certainly many software companies that deliver correct
product on time, there are many others that do not. The information pre-
sented later in this chapter allows the acquisition manager to monitor
and measure the software supplier to the level of detail best suited to the
client needs.

Myth 2. You have to be a software engineer to manage software sup-
pliers. Members of a profession inevitably share a common vocabulary and
culture—doctors, lawyers, and diplomats are typical examples. Software
professionals are no exception. Their fondness as a group for caffeine and
pizzaislegendary. Their object-oriented design documents are just as unin-
telligible as lawyer’s briefs. The savvy acquisition manager should not
waste time trying to understand every detail about the software develop-
ment methods and tools. Instead, he or she should ask pointed and probing
questions that are intended to get to the relevant information.

Myth 3. You don’t have to worry if your supplier is CMM or 1SO 9001
registered. The experienced quality manager knows that quality system
registration is just one, important step in the quality journey. A software
supplier who has been registered to 1 SO 9001 or has attained Level 3 of the
Capability Maturity Model (CMM) is more likely to meet its contractual
commitments on time, at cost, than is a supplier without any such creden-
tials. And acredentialed supplier islikely to be easier to manage than anon-
credentialed peer. But, aswe'll see later in this chapter, successful software
acquisition requires a significant commitment from the customer in the
requirements and acceptance phases of the project. Even if your supplier
has an impeccable track record in delivery time, cost, and quality, you will
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still have to invest substantial time and resources into detailed requirements
work with the supplier. Prudence alone suggests that you allocate time,
physical resources, and subject matter experts for a detailed acceptance test
of the delivered product.

THE THREE PHASES OF SOFTWARE
SUPPLIER MANAGEMENT

Your company no doubt has its own acquisition policies and procedures;
but your company is probably using a software supplier precisely because
it does not have, and doesn’'t wish to have, expertise in software develop-
ment. The information in this section is intended to help the acquisition
manager plan and manage a software acquisition effort. The three phases
presented here contain the essential elements of a world-class software
acquisition program, and all the material is compatible with (and can be
cross-referenced to) software industry standards for software acquisition
(for example, SEI CMM V1.0 Level 2 Software Subcontract Management
and |[EEE/EIA 12207.0-1996).

Phase 1: Acquisition Planning

Once the company has determined that it needs to acquire software from
an external source, the acquisition manager needs to create the acquisition
plan. Like all quality-related documentation, the software acquisition plan
should be reviewed by all stakeholders and be subject to change control
procedures and document control procedures. Typically, such aplanincludes
the company’s usual acquisition procedures and the following technical
information:

» The selection criteria used to choose the supplier.

— Thisincludes costs, bid type (fixed cost or time and materials),
and, most importantly, supplier capability and service.

» Work definition.
— Functional requirements for the software product.
— System and/or environmental requirements for the product.
— Safety, regulatory, or industry regulations and constraints.
» Contractua obligations of both acquirer and supplier.
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— High-level breakdown of responsibilities of both client company
and supplier with respect to the software development project.

— Service and maintenance reguirements.

Selection Criteria

Downward pressure on expenses may force the acquisition manager to
weigh cost more heavily than capability, but cost should never be the sole
criterion for selecting a supplier. There are simply too many risks in soft-
ware development projects. For example, when a low fixed-cost supplier
delivers poor-quality product months behind schedule, your company pays
aprice in wasted resources and lost productivity. When a time and materi-
als bid meets the original cost estimate by removing product functionality
in order to deliver on time and at cost, your company loses money on the
deal because it doesn't get the product it originally contracted for.

The acquisition manager must take the supplier's capability into
account in the selection process. The supplier’s ability to plan and manage
the development effort has a direct effect on the supplier’s ability to bring the
product in on time and at spec. The supplier's ability to perform industry
best practices in quality planning and quality assurance has a direct effect
on the supplier’s ability to deliver a product that meets your requirements
“out of the box” and doesn’t get you involved in protracted maintenance
and enhancement agreements.

That said, the acquisition manager must also realize that the software
acquisition effort is a partnership between customer and supplier. Even the
most capable and efficient software development organizations need clear,
stable regquirements from the customer. They need customer involvement
throughout the development project to help ensure that the product as built
meets the customer’s needs. So a detailed work definition is just as impor-
tant as appropriate selection criteria.

Work Definition

All software development and acquisition takes place within a cultural
framework of expectations, assumptions, and goals. You want the product to
function in some way. You have some level of tolerance for the annoying
glitches that accompany all new software products, and you have certain
expectations about how the software will serve you tomorrow and in the
years to come. You are focused on use, on the software as enabling technol-
ogy. Suppliers are usually focused on the costs of devel opment and the tech-
nical aspects of software product design. When you think of “printing,” you
think of sending your document, in any format, to any printer anywhere in
your building at any time of day and getting the printout immediately. When
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software suppliers think “printing,” they are likely thinking about self-
contained code fragments called print objects and what they can reuse from
their code libraries.

The work definition section of the plan is where you document exactly
what you want the software product to do. Make it as detailed as possible.
Remember that the supplier will be using this information to determine
whether the supplier can do the job and at what cost and on what schedule.
The more informed the supplier is up front, the less likely there will be
costly surprises for either of you later on.

It goes without saying that you’ll understand what you need the soft-
wareto do. But you must also be very clear about what you want to do with
the software. Software products are seldom devel oped independently of some
set of assumptions about usage levels, user expertise, network and hard-
ware environments, and tolerances for defects. These assumptions need to
be articulated in the work definition section. This is why the acquisition
plan needs to be reviewed by all project stakeholders—to ensure that all
assumptions and expectations are included and clearly stated.

As you create the work definition, remember to think about how the
software product will fit into your work flow; don’t just focus on product
functions per se. Determine the ergonomic and operational requirements
that the product meet to help you get your work done efficiently, now and in
the future. Don't forget to take acritical look at your own expectations about
performance and availability. Don’t assume that a product designed for one
type of database, executing low-volume reports at low-usage timesin the mid-
dle of the night, will meet your performance expectations in a high-volume
mode at 10 Am using a print engine handling 100 other print requests.

You should also determine how you want to interface with the supplier
to help the devel opment team better understand your staff’s needs, expertise,
and working environment. Analyze your time-to-market requirements and
your ability to support product development. If a supplier uses rapid appli-
cation deployment, that may significantly shorten your time to market. If
you cannot free up your subject matter experts to review and approve the
vendor’s prototypes, though, you may receive, on time, a deficient product.
Cost savings realized early in the project will be squandered on rework later.

Contractual Obligations

Many software acquisition projects fail because the client assumes that
once the contract is signed, their work is over. It most definitely isnot! It is
imperative that the client maintains regular, significant contact with the
supplier at multiple levels of the organization. A weekly telephone conver-
sation between the acquisition manager and the development project man-
ager is seldom enough. The acquisition manager should pull together an
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oversight team that includes functional managers and subject matter
experts from the appropriate departments. This team will have several
responsibilities: helping the supplier understand the product requirements,
reviewing all documentation from the supplier (project plans, development
plans, quality assurance plans, and so on), and defining the product test
methods and success criteria. The acquisition manager should also require
that the supplier form a similar team in its organization. This will improve
the turnaround time and limit cross talk: detailed technical issues can be
addressed quickly and precisely by technical personnel, project issues can
be addressed by managers with the power to take corrective action, and so
on. The measure of agood oversight team iswhether the members call their
counterparts on the supplier side by their first names and know their coun-
terpart’s workweek schedule.

Thiscrucial customer—supplier relationship comes at a price. Both par-
ties have to have the resources to staff the teams; both parties must be will-
ing to invest the time and effort in project review meetings and document
reviews. For that reason, it is best to outline the project oversight require-
ments in the acquisition plan so all project stakeholders and reviewers
understand their commitments. For the same reason, this information should
be in the contract itself, so the supplier understands up front the level of
commitment you expect from the contract award winner.

Phase 2: RFP Development and Supplier Selection

Software supplier selection often requires balancing costs, features, and
production risks. Fortunately, many risks and costs are directly related
to production methods. If you can identify the risks to successful software
production, you can also determine if this supplier will meet your cost and
schedule requirements. Like any other process, software acquisition can be
improved by error-proofing. One critical component of this error-proofing
is identifying the process capability of your supplier. The more disciplined
asupplier is, the less likely the supplier is to encounter unanticipated prod-
uct deficiencies and production delays. And of course since you are down-
stream in the supply (and cost) chain, the supplier’s problems can quickly
cascade into cost overruns and missed delivery dates for you.

The acquisition manager can mitigate risk and cost by requiring
prospective suppliersto explain their project management and devel opment
procedures, either through a questionnaire attached to the RFP or in inter-
views. Some companies build a technical assessment questionnaire right
into the RFP, asking prospective suppliers to describe the procedures they
use to manage software development and product quality. Others combine
a questionnaire with detailed interviewing during an on-site visit from the
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supplier. Of course, questionnaires or interviews are effective only when
the right questions are asked.

The sections that follow identify four critical risk areas in software
development projects. Successful software development organizations use
avariety of best practicesto mitigate theserisks. In an ideal world, all sup-
plierswould use these best practices, but, in reality, small software suppliers
find these processes difficult and expensive to implement. To help the
acquisition manger evaluate prospective suppliers, the following sections
discuss these risk areas and their associated mitigation strategies in detail.
Each section also includes a table that the acquisition manager can use as a
checklist for supplier selection. Each table lists the requirement and the
associated level of risk if the supplier does not meet that requirement.

Project Management

Software devel opment should be planned and managed like any other pro-
duction activity. What makes software development management so chal-
lenging is the number of factors that can affect the project’s success and
product’s quality. The duration and cost associated with manufacturing
material goods can be estimated reasonably well based on the materials
involved, the manufacturing methods used, and the tolerances required in
the product. On the other hand, duration and cost are notoriously difficult
to estimate in software development, even for leaders in the industry. And
while material product quality can be assured through machine calibration
and work instructions for the assembly staff, such quality control is seldom
possible in software devel opment.

Since software can be produced in many different ways, it is possible
for two potential suppliers to present the acquisition manager with com-
pletely disparate project plans. The acquisition manager will however have
to make accommodations for a supplier’s specific development methodol-
ogy or software development lifecycle (SDLC). Some suppliers will use a
linear development approach known as waterfall. In awaterfall SDLC, the
development project isdivided into four consecutive phases: requirements,
design, development, and test. The software product is not considered
complete until all of its components have been coded, tested, and built for
the client.

Other supplierswill use one of several approaches collectively known
asiterative approaches. In the iterative approaches, the software product is
built piecemeal in several iterations of the development cycle. The itera
tive approach begins with a reguirements phase just like the waterfall
SDLC, but it quickly movesto coding and testing, building up a collection
of product features that the customer reviews and approves through the
course of the project, not all at once at the end. Regardless of what SDLC
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Table 171 Risks to on-time, at-spec delivery.

Best Practices That Support Risk If Process
On-Time, At-Spec Delivery Is Not Implemented
The supplier’s project plan (perhaps called a High

development plan) includes clearly defined phases
with entrance and exit criteria for each.

The entrance and exit criteria are quantified or High
directly correspond to product requirements (for
example, completion of development of product X
for platform WinNT).

The external supplier is adequately resourced to High
provide product on time, at cost.
Development tasks are itemized, assigned to High

identified and qualified individuals, and the duration
of said tasks is known, or if not known, will be
monitored in real time.

Project-level reviews are scheduled throughout the High
project to determine compliance to schedule.
Project-level reviews are scheduled throughout the High

project to determine conformance to product
requirements for suitability for use (for example,
defect reviews).

Product qualification is planned against clearly High
defined phases and qualification types.

the supplier uses, prospective suppliers should utilize most, if not al, of the
project management processes described (see Table 17.1). In the software
industry, these processes are often referred to as best practices.

Most software development organizations employ basic project man-
agement principles. Bear in mind that the project plan often residesin sev-
eral documents, not a single project plan file. The level of detail in the
project plan documentation and the accuracy of estimates vary widely from
one organization to the next. During the RFP and selection phase of the
acquisition project, the acquisition manager should obtain examples of pro-
ject documentation from previous development projects. The “devil isin
the detalls’ in software project management—a flimsy Gantt chart and cur-
sory task descriptions in a project plan might indicate that the supplier is
undisciplined or careless in its project management. For a fixed-price bid,
that might mean you are being overcharged to pad for overruns within the
project; for a time and materials bid that might mean you'll need a large
contingency budget for this purchase.

Software project planning documentation should show the phases that
the supplier uses to divide up the development effort. Entrance and exit
criteria should be specified at least for each phase and preferably for key
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milestones within a phase. Naturally, the acquisition manager will want to
see that the supplier is applying qualified resources to the project and that
the schedule and physical resources allocated to the project are sufficient to
meet the delivery requirements.

Acquisition managers should pay special attention to how the supplier
qualifies or tests the product. Many software development organizations
use the “big bang” approach to product qualification: all product verifica
tion and validation is left for afrenzied test-and-fix cycle at the very end of
the project. A competent supplier will use a combination of management
reviews and product reviews throughout the project to ensure product qual-
ity and to avoid last-minute surprises coming from the test 1ab. Examine the
supplier’s project documents to determine the frequency of project reviews:
schedule reviews, documentation reviews, quality reviews, and so on. A
supplier that holds weekly schedule progress reviews, holds formal require-
ments reviews, and enforces requirements traceability in the test phaseis a
better choice than a supplier that does not implement these processes.

Of course, aproject plan is not enough; the reliable supplier must have
the meansto execute to the plan. Acquisition managers should leave the exe-
cution phase to the supplier, using periodic reviews to ensure the supplier is
on schedule and the product is high quality. There are, however, afew char-
acteristics that the acquisition manager should look for in suppliers during
the RFP and selection phase of the project. These are listed in Table 17.2.

Table 17.2 Risks in project execution.

Best Practices That Support Risk If Process
Project Execution Is Not Implemented
The supplier maintains historical data on costs, Moderate

efficiency, and quality, and uses this data to
monitor progress in its projects.

The external supplier has an established system Moderate
for change, storage, and handling of code and
data and documentation.

The product-build procedures are under source Moderate
control and will prevent builds with incorrect
contents from being released to quality assurance
or to test sites.

Those responsible for overseeing product rollout Moderate
are involved with product requirement reviews,
especially changes to requirements that occur
during the project.

Those responsible for product rollout are involved Moderate
with product schedule reviews during the project,
especially during the test phase.
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Ask your supplier what historical data it has that can help validate its
predictions of task duration, cost, and product quality. Experienced suppli-
erswill have aproject history database of some sort that they can useto size
the project and the costs. They should also have ingtituted processes to
monitor project progress and product quality in real time. Very few software
development projects are 100 percent successful, and it is certainly legiti-
mate for the acquisition manager to ask prospective suppliers about the
causes for previous project cost overruns. If they don’t know why previous
projects failed to meet their schedule or budget, they probably do not have
sufficient process controlsin place.

Besides process control using historical data, there are two other
aspects of project execution that the acquisition manager should look for—
source code management and cross-organizational coordination. These
areas often get little attention in supplier evaluations because the acquisi-
tion team is usually focused on issues that have an immediate and perva-
sive risk. It is true that if the supplier doesn’'t use project management
methods for the project, every aspect of the project will be at risk right from
the start. But savvy acquisition teams will also be on the lookout for
processes that can prevent small intraproject problems from escalating into
full-blown acquisition project failures. Source code management and cross-
organizational coordination are crucia to any development effort.

Software organizations all have some form of source code manage-
ment system. More often than not, they use the same system to manage
changes to the source code modules and to build the complete software
product out of those modules. Too often, the software procedures are stan-
dardized, but the means to select the component for each build is not. This
results in software builds that are incomplete or have the wrong or outdated
components in them. In a six-month development project, a few days lost
to recovering from a bad build may not seem like much. The risk comes not
in the duration of the delay, but in its time in the schedule. Software orga
nizations typically plan insufficient time for testing, so any dip in the
development cycle further reduces already precious test time. A bad build
discovered during the test phase itself can bring the project to a complete
standstill, wasting time and resources and putting the delivery date in jeop-
ardy. Acquisition managers should question prospective suppliers about
how they manage their source code and build procedures to ensure correct
and compl ete builds. In the same conversation, acquisition managers should
ask prospective suppliers about their backup and restore procedures for the
source code libraries.

Source code management systems allow many developers to work on
the same project in a coordinated fashion. It is surprising that development
organizations that conscientiously use a source code control tool will still
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sometimes forget that the code is not the only aspect of the project that
needs coordination. A reliable supplier will have mechanisms in place for
ensuring that all of its internal departments are involved in planning the
project and in reviewing any changes to product requirements or delivery
dates. A very common mistake among suppliers is failing to coordinate
hardware and software purchases to meet the client’s delivery dates. Far too
often the software is ready but the hardware to test it on hasn't arrived yet.
Another common mistakeisfailing to coordinate with the information tech-
nology (IT) department for network resources and/or hardware repairs or
upgrades. No acquisition manager wants a$1 million dollar project to miss
its delivery date because the supplier’s developers couldn’t get their hard
drives replaced or because their IT department wouldn’t let them run the
version of Oracle your specification required!

Development Processes

The project management processes just discussed are necessary, but they
are not sufficient to ensure agood product. A reliable and efficient supplier
will have established procedures for developing requirements, verifying
product compliance with the requirements, and validating the product func-
tions. Ideally they will use their defect-tracking tool to track more than just
defect incidence, they will also use it to perform root cause analysis and
problem prioritization. The acquisition manager should question prospec-
tive suppliers about their requirements management processes, their devel-
opment methods, and their defect prevention techniques. Each of these
topicsis discussed in detail in Table 17.3.

Table 17.3 Risks in requirements management.

Risk If Process

Requirements Management Best Practices Is Not Implemented
The supplier maintains formal requirements High
documents, under change control.

The supplier has an automated mechanism for High

managing requirements changes that disseminates
such changes to all appropriate parties.

The supplier plans requirements reviews and High
verification/validation activities at key milestones
in the project so that the development team and
the customer can work out any ambiguities in the
original list.

The supplier has a detailed plan for verifying Moderate

the product against the requirements before
acceptance testing.
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Errors or deficiencies in requirements are the leading cause of failure
in software acquisition. Guidelines for determining your requirements were
presented earlier in this chapter. But once you have elucidated and docu-
mented your requirements, what then? How can you ensure that your sup-
plier will design and develop to those requirements?

Unless the acquisition manager is going to take up residence at the
supplier and follow the project hour by hour, there is little the manager can
do except to determine that the supplier has sufficient process controls in
place. Of primary importance are requirements documents that are under
change control. In mature software development organizations there are
two or three such documents: a customer requirements document (based
on the requirements you supply), a software functional requirements docu-
ment, and, in the case of large, complex, and hardware-dependent products,
a systems requirements document. Unfortunately, though, it is not uncom-
mon for less mature software development organizations to create a cus-
tomer requirements document early in the project and then let it languish in
the project directory forever after!

The acquisition manager should ensure that prospective suppliers cre-
ate a master customer requirements document and any secondary, more
specialized documents as appropriate. The manager should also ensure that
prospective suppliers use some form of change control that distributes
updates and changes to all the affected personnel in the supplier’s organi-
zation. There are many commercially available software suites that perform
requirements management and process control, and, ideally, your supplier
will use one of them. They are, however, expensive to license and to main-
tain, and there's usually a steep learning curve before the tool is truly
useful. Don't demand that a small supplier invest $300,000 on a new
requirements management tool—that cost will get transferred back to you
either in an elevated best-and-final-offer or, worse, in delays and difficul-
ties in the development project itself.

The requirements management documentation is atool for communica-
tion, not an end in itself. No matter how the documentation is created—with
an off-the-shelf requirementstool or just office e-mail and word processing—
keeping the documentation up-to-date and reviewing it carefully is the
important part of requirements management. It is perfectly normal for
reguirements to undergo some degree of modification. Once the develop-
ment team begins the design, it may find trade-offs between the require-
ments that would improve the overall product quality or decrease the
development time. During coding, the developers may discover that a par-
ticular requirement is silent on one or more implementation details. The
developers can certainly proceed on their own without any input from
the customer, but that might not be in the best interest of the acquisition
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project. The acquisition manager should look more favorably on those sup-
pliers who involve their clients in periodic requirements reviews than on
those who do not.

Suppliers who follow international standards such as SEI CMM, 1SO
9001, or the IEEE software standards should be able to provide you a qual-
ity plan or atest plan that shows how conformance to requirements will be
checked at each of the development phases identified in the project plan.
Such documentation is very helpful in managing the supplier and the prod-
uct quality, but it is not absolutely essential. The acquisition manager can
exercise the same process control in person by being part of the supplier’s
project and documentation reviews. The acquisition manager should partic-
ipate in more than just requirements documentation reviews for reasons that
will become clear in the following discussion of best practices in design
and devel opment.

As with requirements management, the acquisition manager has to
leave some degree of process control up to the supplier. Table 17.4 lists

Table 17.4 Risks in design and development

Risk If Process

Design and Development Best Practices Is Not Implemented
Design is carried out in accordance with a Moderate
documented, formal design methodology.

The product functions and interfaces are known High

and documented.

There is a mechanism for recording design changes High

(function changes, interface changes, execution
environment changes) and for disseminating the
new information to all appropriate parties.

The supplier follows a documented test methodology High

and/or uses automated tools to verify the product
against requirements.

The product validation team has quantitative data Moderate
on its test coverage.
Code reviews are held for appropriate segments High

of the code (for example, those that can not be
black-box tested).

The tools used by the development team allow for Moderate
defect causal analysis, defect typing, and resource
utilization tracking in real time (for example, time
to fix).

The tools used by the development team, or the Moderate
policies in effect for the team, allow for the
recording of defects from the design phase on
through the final acceptance test.
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those processes that have over time proven themselves to be most effec-
tive at reducing defects in design and development. If a prospective sup-
plier implements these or similar processes, the acquisition manager can
have a high degree of confidence in that supplier’s ability to meet prod-
uct quality requirements.

There are many formal design methods in software engineering, and
while there is ample research showing that formal design methods reduce
product defects, such methods are time-consuming and costly to imple-
ment. If you are looking to acquire software for use in mission-critical or
life-critical products or services, you will probably want to select asupplier
who uses formal design methods. In other cases, however, product risks can
be reduced if the supplier's development team follows just two processes:
interface specifications and a design change policy.

Despite the complexity of formal design methods, actually designing
a particular component of a software product isn’t particularly difficult.
Risks are introduced not in the design itself, but in the relationship
between the design and the reguirements or between the design and other
hardware and software. Suppliers who have documented the interfaces
between software and hardware components are preferable to those who
have not done this kind of analysis and documentation. And as was the
case with reguirements documentation, a means to control and communi-
cate design changes is another characteristic that distinguishes mature
from undisciplined suppliers.

Most software suppliers will rely on product testing to remove defects
and to validate the product against requirements, even those that also use
other methods of defect prevention and verification, such as requirements
validation, design methods, and code reviews. A variety of test methodolo-
gies are available to development teams and not all methods are appropriate
for al platforms or for all product types. For example, while user-initiated
testing is appropriate for graphical user interfaces, it does not provide ade-
quate functional verification for backup/archive products, where the user-
initiated tests exercise only a subset of the product’s total functions. The
acquisition manager should ask the supplier what testing it performs and
whether it has a methodological rationale for using that type of testing. The
manager should also ask whether the supplier has historical datathat shows
such testing is effective at containing defects relevant to both product func-
tions and customer requirements.

The relevance to customer requirementsis especially important because
you need to ascertain if the testing provides adequate coverage for your
needs. Tests are designed to simulate certain code paths and to verify output.
Development organizations usually have a test suite they execute periodi-
caly to revalidate their product functions (often called, inappropriately,
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regression tests). In response to the question, “How do you test your prod-
uct?’ a development organization may answer, “We run nightly regression
tests” But that is not an adequate answer. Running the wrong test nightly is
of no use whatsoever. If the regression test suite has not been modified to
keep pace with changes to the product, it may not provide complete or ade-
quate coverage of the functions required in the product.

Software acquisition managers should recognize that quantitative data
about test coverage is hard to obtain for software. Different types of soft-
ware need to be measured differently. For example, coverage as a function
of test points is adequate for user interfaces, but isn’'t useful for embedded
software. The acquisition manager should not be surprised if some suppli-
ers have no data or don’'t know how to measure coverage except as some
ratio of requirements to test cases.

The good newsisthat testing is only one of several meansto verify that
a product works correctly. In particular, there's a great deal of evidence to
suggest that code inspections (also known as reviews and walkthroughs)
are more effective at containing some types of defects than is testing.
Inspections are particularly useful in discovering functional deficienciesin
use-cases, protocols, and resource management; defects in these areas of
the product are often hard to simulate via testing and hard to diagnose in the
test phase. Delaying the test effort while the test time focuses on problem
reproduction and diagnosis is a common, costly, and avoidable, risk to
delivery schedules.

If asupplier employs code reviews, the acquisition manager can beless
concerned about the supplier’s lack of coverage data. Suppliers who can
identify what parts of the product should be manually tested and which
need to be examined in a code review are preferable to those who cannot.
Furthermore, an astute supplier will be able to make a distinction between
test coverage and other qualification techniques such as code reviews, and
they will also be able to tell you the defect containment history for the
different techniques.

In general, metrics such as defect containment history are another dis-
tinguishing characteristic of mature, capable suppliers. Suppliers who use
defect tracking and analysis tools, root cause analysis, and real-time pro-
gress tracking, such astime-to-fix or earned value, are more likely to deliver
high-quality product on time and at cost than those who do not have met-
rics to help guide them. If the supplier you select does not have a metrics
program or lacks tools for collection and analysis, however, do not try to
impose those as a requirement of the contract. Software metrics programs
require a change of culture as well as a change in work processes. To be
successful, a metrics program needs significant commitments from man-
agers and line workers alike. And to be credible, any metrics need to be
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Table 17.5 Risks in service.

Best Practices That Support Service Risk If Process
and Maintenance Is Not Implemented
Adequate resources have been allocated for High
maintenance of the product after rollout.

The supplier has committed to servicing supplied High
product and has set a response time.

based on data from several development cycles. Awarding the work to a
supplier and then requiring it to implement a metrics effort is not good
business; you will be introducing new risks to the project instead of miti-
gating existing ones (see Table 17.5).

A common mistake in supplier relationshipsisfailing to understand the
process for product maintenance and ongoing support. If you are purchas-
ing a product off the shelf, you need to be concerned only with the mecha-
nism for product updates. But the supplier’s sustaining engineering
procedures become critical if you are purchasing a product designed and
developed especially for your needs or a product modified to meet your
needs. Ideally, the supplier will approach product support with the same
rigor it approached initial product development. But many development
organizations treat sustaining engineering as a separate project (different
staff, separate funding, and so on), and many organizations fail to plan for
product maintenance costs, resources, and administrative overhead. That
can mean increased costs, delays, and/or downtime for you.

During the RFP and supplier selection phase, the acquisition manager
should ask prospective suppliers to describe how they plan, design,
develop, and test product changes, especialy those that result from cus-
tomer problem reports. A disciplined and reliable supplier will have proce-
dures and personnel in place to handle remedia maintenance—although
you still will want to investigate its support process. If you run a 24-hour
shop, it makes little sense to use a supplier who provides only phone sup-
port between 9 Am and 5 pPwm.

The acquisition manager should also ask the suppliers how they define
and prioritize defects. Remember that the suppliers’ view of quality may be
different from yours. What you consider a mission-critical function, they
may view as merely a nice-to-have feature whose failure isn’'t adefect they
feel impelled to fix. Defects prioritization is an issue worth investigating if
the supplier has multiple clients and could be working on problem reports
from several companies at the same time. You certainly don’t want your
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problem report to be left at the bottom of awork queue because you are not
considered a high-priority customer.

Phase 3: Partnering with Suppliers through
Acceptance Testing

The acquisition manager and the oversight team have several roles to play
after contract award. Continued involvement with the supplier is essential
to a successful acquisition effort. Documentation reviews, project status
meetings, and technical reviews should be your top priorities regardless of
whatever else is on your calendar that day. Return e-mails and voice mails
from the supplier promptly. Don't assume that after contract award “it's
their problem now.” So important is customer involvement in the acquisi-
tion process that the IEEE/EIA implementation of the 1SO/IEC
12207:1995 Information technol ogy—Software life cycle processes makes
cooperating with one’s supplier a requirement in the standard!

Use the information obtained during the RFP and supplier selection
process to determine when, where, and how to interface with the supplier.
At a minimum, you should join the supplier to review design options, to
discuss any trade-offs that may occur as aresult of development schedules,
and to coordinate product-testing methods. You will of course want to
increase your vigilance over and participation in the supplier’'s efforts in
any areas where there are evident risks. Aswas pointed out earlier, this does
not mean you need to shadow the development team on a daily basis.
Indeed, you can significantly lower your overall risks by taking some rela-
tively simple and, in many cases, inexpensive, preventive actions:

* Instead of handing off requirements and waiting for the ship date,
offer one or two subject matter experts that the supplier can use
to help review and approve product requirements and project
plans. Make sure, however, that within your own organization,
those company representatives are representative and are
empowered to make decisions about the product and project.

» When the supplier begins product testing, consider supplying
one or more subject matter experts (business analysts, product
managers, perhaps even end users) to help the development team
in itstest effort. At first glance, this may appear to be doing their
work for them. But keep in mind that critical design and functional
decisions are often made during product testing, as unanticipated
deficiencies prompt the developers to review the rationale for
certain coding decisions.
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Partnering with the supplier in this way allows you to do requirements
management in real time and will result in a better final product. It also has
the advantage that your representatives have received on-the-job training
in the product—having such experts back on your site will probably
simplify the rollout of the purchased product.

The biggest risk to project success on the client’s end of the effort isin
acceptance test planning. The acquisition plan must allocate time and
resources for a product acceptance test, no matter how computer-savvy the
workforce is or how simple the software product is. Rare is the acceptance
test that uncovers no deficiencies, and there will be some delays as prob-
lem reports are examined, problems are diagnosed, and remedies are made
available. It is best if acceptance test personnel are assigned full time to the
test effort and not expected to test after hours or in their spare time. Having
dedicated resources gives you the flexibility to respond to updates and fixes
from the supplier in a timely fashion. Beware of another pitfall—platform
testing. The supplier may not be able to purchase sufficient equipment to
test the product in a mock-up of your execution environment before they
ship to you. In a case like this, you should negotiate a detailed acceptance
test period, where you perform system-level testing and the supplier pro-
vides on-call (or perhaps on-site) support.

AUDITING A SOFTWARE SUPPLIER

Industry regulations or your own quality management system may require
you to audit software suppliers during the acquisition project. Acquisition
managers need to realize that traditional compliance audits may not be
appropriatein all cases. Software suppliersto the defense, medical, or auto-
motive industries are generally registered to some international standard
that can be used in a compliance audit. But the majority of software devel-
opment organizations are not registered or are just beginning their quality
journeys. In such situations, auditors trained in compliance auditing may
find themselves in uncharted (undocumented) territory.

The IEEE/EIA implementation of the ISO/IEC 12207:1995 Information
technol ogy—Softwar e life cycle processes lists several requirements for sup-
plier audits. These requirements do not assume any particular software
development cycle or any particular software quality assurance standard.
They apply aswell to an SEI CMM Level 3—rated development organization
asthey do to asmall contract firm doing Web development. According to the
|IEEE standard, supplier audits must verify that the following stipulations
(paraphrased from the standard) have been met:
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» The software meets the use, functional, and design requirements.

» The supplier’s review and testing and acceptance processes
are adequate.

» Product testing data shows the product met specifications and
that discrepancies in testing have been resolved.

» User documentation meets supplier and/or customer standards.

» The supplier executed its project plan in keeping with the
contract, its own policies and procedures, and any customer-
supplied requirements.

» The project cost and schedule is within estimates.

If the acquisition manager and oversight team have been diligent in sup-
plier selection and oversight, there should be no surprisesin the audit report!

A Special Case: ISO Compliance Auditing a Supplier
That Follows the CMM

Capability maturity model (CMM) is a software process improvement
model developed at Carnegie Mellon’s Software Engineering Ingtitute. It
requires many of the same quality management processes and process con-
trols that 1SO 9001:2000 requires. The biggest difference between the two
is that the CMM is an improvement model, not a standard per se.
Organizations use the CMM to guide them in the sequence of process
improvements: each CMM level contains several key process areas that
must be implemented before the organi zation can move on to the next level.

If your organization isregistered to | SO 9001:2000 and you are accus-
tomed to auditing similarly registered suppliers, your audit team will have
to make some accommodations for the CMM'’s approach to process
improvement. For example, the requirements in 1SO 9001:2000 for man-
agement commitment to quality planning are generaly met when a soft-
ware organization achieves CMM Level 2. But the design and devel opment
requirements in the | SO standard aren’t required in the CMM until Level 3,
and 1SO 9001's measurement, analysis, and improvement requirements are
arguably not met by the CMM until Level 4.

While the CMM documentation is readily accessible, its format differs
considerably from the format of the ISO or IEEE standards. The CMM has
five levels of process capability. In each level there are several key process
areas, such as software project planning in Level 2 or training program in
Level 3. Each key process area (KPA) has goals, evidence of commitment
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to perform the KPA, evidence of ability to perform the KPA, and activitiesto
be performed in the KPA.

A CMM Level 3 organization meets many of the requirements of
SO 9001:2000, however, the audit team may have some difficulty cross-
referencing the standard to the CMM. For example, CMM Level 3 includes
the KPA software product engineering. This KPA requires the software orga-
nization to implement several interrelated software engineering processes.
This suggests that the software product engineering KPA corresponds to
section 7.3 of 1SO 9001:2000, Design and development. In fact, the KPA
as a whole has other correspondences. The goal, commitment, and ability
requirements of the KPA also partially fulfill requirements of 1SO
9001:2000 section 4, Quality management system, and section 7, Product
realization. And the various engineering activities of the KPA have multi-
ple correspondencesin the | SO standard. Table 17.6 listsjust afew of these.

Table 17.6 Correspondences between the CMM Level 3 key process area

software product engineering and ISO 9001:2000.

CMM Level 3 Software Product
Engineering Activities

ISO 9001:2000

The software development project’s defined
software process uses appropriate methods
and tools.

Software requirements are developed,
documented, maintained, and verified by
systematically analyzing the allocated
requirements according to the project’s
software process.

Software design is developed, maintained,
documented, and verified in accord with
project’s software process to accommodate
the software requirements and to form the
framework for coding.

Code is developed, maintained, docu-
mented, and verified according to project’s
software process to implement software
requirements and software design.

Testing is performed according to project’s
software process.

Integration testing is planned and
performed according to project’s
software process.

System and acceptance testing are

planned and performed to demonstrate
satisfaction of requirements.

4.2.3, Control of documents
4.2.4, Control of records

7.1b and c, Planning of product
realization

7.2.1, Determination of require-
ments related to the product
7.2.3a and c, Customer
communication

7.3.1-.5 and 7.3.7, Design and
development planning

7.5.1, Control of production and
service provision

7.5.2a, b, and c, Validation of
processes for production and
service provision

7.5.3, ldentification and
traceability

8.1a, Measurement, analysis
and improvement

8.3a and b, Control of
nonconforming product

8.5.2a—e, Corrective action
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The point is that the customer’s audit team does not have to abandon
the 1SO standard during an audit of a CMM organization. It may have to
spend more time preparing for the audit to adapt its questions and check-
lists to the way the CMM structures its KPA activities. And the audit team
may also have to determineif there are any requirementsin 1SO 9001:2000
that the supplier cannot be expected to meet based on whatever CMM level
the supplier has achieved.
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Appendix A

Procurement
Quality Definitions

acceptance sampling—Sampling inspection in which decisions are made
to accept or not accept product or service; the methodology that deals
with procedures by which decisions to accept or not accept are based
on the results of the inspection of samples.

appraisal cost—Cost associated with measuring, evaluating, or auditing
products, components, and purchased material to ensure conformance
with quality standards and performance requirements.

attribute measurement—Qualitative measurement that typically shows
only the number of parts or the number of defects per part failing
to conform to specified criteria.

audits—Systematic examination of the acts and decisions with respect
to quality to verify or evaluate compliance to the operational require-
ments of the quality program or the specifications or contract
requirements of the product or service. Audits of a supplier's
quality system or process must be performed at the supplier’'s
facility. Audits of a supplier's product may be performed either
at the supplier’s facility or in-house.

bilateral tolerance—Splitting of atolerance by a median axis so that each
sideisidentical.

calibration—Standardization by determining the deviation from a standard
to ascertain the proper correction factors.

capability ratio (CR)—M easurement of the proportion of specification
width that is consumed by process variation.
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common cause—Source of variation that is random and affects all the
individual values of the process output being studied.

continuous improvement—Operational philosophy that produces prod-
ucts of increasing quality for customersin an increasingly efficient
way and improves the return on investment on an ongoing basis.

control chart—Graphical method for evaluating whether a processis
or isnot in a state of statistical control.

control plan—Plan that establishes and maintains adegquate written
procedures covering al critical characteristics and key processes to
ensure a consistent and acceptable quality product.

corrective action—Resolution of problems between user and producer
arising due to product nonconformance.

customer complaint—Formal or informal allegation by the customer
due to failure in meeting previously agreed upon requirements by
the supplier.

design of experiments—Planned test that is used to determine whether
there is a statistical relationship between variables.

deviation—Process through which a producer is authorized to ship
nonconforming products to the user with the user’s concurrence.

disposition—Final arrangement or settlement of nonconforming product
in an orderly way.

distributor—Nonmanufacturing source of product. Usually where no
transformation of product takes place.

drawing (blueprint)}—Sketch of the product being produced with
specified tolerances of each characteristic.

engineering support—Essential part of a good quality system that
encompasses product design and development, as well as reliability
testing of new or revised products.

external failure cost—Cost generated by defective productsin the field
after having been shipped to customers.

final inspection—Examination of a product to ensure that it conformsto
all applicable specifications and requirements before it is packaged
and shipped to the customer.

flowchart—Diagram that shows step-by-step progression of a product
through a manufacturing system showing all factors that could
adversely affect quality at the point where they occur.
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frequency distribution—Tabulation of the number of times a given
outcome has occurred within the sample of products being checked.

gage repeatability—Measurement of the consistency obtained with one
gage when used several times by one operator while measuring the
identical characteristic on the same parts.

gage reproducibility—Measurement of the consistency of different
operators using the same gage while measuring the identical
characteristic on the same parts.

gage variability—Measurement of the consistency of at least two
sets of measurements obtained with a gage on the same parts as
aresult of time.

incoming inspection—Inspection of purchased parts at the customer’s
facility after the shipment of parts from the supplier to ensure sup-
plier compliance with specifications and contractual agreements.

inspection—Process of measuring, examining, testing, gauging, or other-
wise comparing the unit with the applicable requirements.

inspection (100 percent)—The inspection of all partsin alot for all
characteristics to ensure compliance to specifications.

internal failure costs—Costs generated by a producer in making
defective and nonconforming materials and products that do not
meet company quality specifications.

key process characteristics—Manufacturing processes deemed crucial in
producing a product to meet its design intent.

key product characteristics—Properties deemed crucial by the user to
satisfy the design intent.

lot control—System that provides the means to trace pertinent informa-
tion about the materials and/or components comprising a given
product.

material certification—Process through which documented evidence
establishes that a product is in compliance with designated
specifications.

measuring and testing devices—Equipment used to evaluate a product’s
conformance to its specifications.

nonconforming material—Material that is not in compliance with
specifications.
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normal (gaussian) distribution—Condition where measured variation is
symmetric about a central value and has a bell-shaped form.

prevention cost—Cost of strategies directing actions and analysis toward
continuous improvement of process management.

process—Combination of people, equipment, materials, methods, and
environment that produces output to a planned effect.

process audit—Analysis of elements of a process and appraisal of
completeness, correctness, or conditions.

process capability—Limits within which a tool or process operates based
on minimum variability as governed by the prevailing circumstances.

process capability index (PCl)—Ratio that measures the inherent
variability of a processin relation to specification limits.

process capability ratio (Cp)—Ratio that measures the centering and
variability of a processin relation to specification limits.

process survey—Survey used to evaluate whether a supplier has
process controls in place to ensure that the supplier’s process will
manufacture quality products. Process controls include proper
tooling, equipment, inspection, and so forth.

procurement quality—Any and all aspects dealing with the purchasing
of products.

product audit—Quantitative assessment of conformance to required
product characteristics.

product/process characteristic—Any given attribute of a product
Or process.

rating method—Quantitative method of evaluating systems and
performance.

ship-to-stock (STS)—Program in which the supplier and customer work
together for improved quality and conformance of manufactured
parts to eliminate the need for incoming or source inspection of
purchased parts or products. Under this program, individual products
or processes are qualified as opposed to an overall supplier certifica
tion. Also, maintenance of this program is provided through audits.

skip-lot—Plan in acceptance sampling in which some lotsin a series are
accepted without inspection when the sampling results for a stated
number of immediately preceding lots meet stated criteria.

source inspection—Inspection of purchased parts at the supplier’'s facility
by a customer representative to ensure supplier compliance with
specifications and contractual agreements.
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special cause—Source of variation that is not inherent in the system and
can be prevented.

specifications—Specific limits or parameters that are required to ensure
the success of a product to perform as designed.

standard deviation/sigma—M easurement of the spread of dispersion of a
set of values about their average value.

statistical control—A process is considered to be in a state of statistical
control if variations among the observed sampling results can be
attributed to a constant system of chance causes.

statistical process control (SPC)—Use of statistical techniques to analyze
a process or its output to take required actions to achieve and main-
tain a state of statistical control and improve the process capability.

supplier certification—Program aimed at qualifying suppliers already on
an approved status to a higher level of approval called certification.
This usually encompasses review of the supplier’s past delivered
product history and an in-depth quality system survey. Certification
of asupplier usually is all-encompassing and covers al products.
Once certification is granted to a supplier, the customer institutes
reduced sampling at incoming inspection.

survey—Broad overview of a supplier's system or process used to
evaluate the adequacy of that system or process to produce quality
products.

system audit—Documented activity performed to verify, by examination
and evaluation of objective evidence, that applicable elements of
the quality system are suitable and have been developed, docu-
mented, and effectively implemented in accordance with specified
requirements.

system survey—Survey conducted to assess whether the supplier has
appropriately controlled systems that will adequately prevent the
manufacture of nonconforming products.

variable measurement—Quantitative data in which physical properties
are measured, such as hole diameters or coating thickness.

variation—Inevitable differences among individual outputs of a process
that may be grouped into common causes and special causes.

vendor rating—System of measurement of vendor or supplier performance
against set goals or standards.

verification—Physical confirmation of a stated condition.
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Further References:

American Society for Quality—Statistics Division. Glossary and Tables for
Satistical Quality Control, 4th ed. Milwaukee: ASQ, 2004.

American Society for Testing and Materials—Committee on Terminology.
Compilation of ASTM Standard Definitions, 6th ed. Philadelphia, PA:
ASTM, 1986.

ANSI/ASQC Standard A1-1978. Definitions, Symbols, Formulas, and Tables for
Control Charts. Milwaukee: ASQC, 1978.

ANSI/ASQC Standard A2-1978. Terms, Symbols, and Definitions for Acceptance
Sampling. Milwaukee: ASQC, 1978.

ANSI/ASQC Standard A3-1978. Quality Systems Terminology. Milwaukee:
ASQC, 1978.

ANSI/ASQC Standard C1-1968 (ANSI 21.8-1971). Specifications of General
Requirements for a Quality Program. Milwaukee: ASQC, 1968.
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Appendix B

Ship-to-Stock
Audit Guidelines

ensure the continued quality of products that are shipped directly

to stock. Audits are different from STS supplier surveysin that sur-
veys are a preliminary evaluation of possible STS candidates, while audits
are evaluations based on the criteria that were agreed to during qualifica-
tion of the supplier quality system. Another way of looking at surveys and
audits is to say that a survey is areview for system and process adequacy
where an audit is areview for compliance to documented system, process,
and product requirements. Professionally conducted audits will be of bene-
fit to both the customer and the supplier.

,-\ uditing is a necessary part of any ship-to-stock (STS) program to

SECTION I. INTRODUCTION

STS audits will help ensure that the quality of products purchased through
the STS program is maintained. You and your supplier must agree to crite-
riarelevant to three audit areas: system, process, and product. Auditors will
then verify, report, and ensure a supplier’'s compliance with these criteria.
This appendix will define the responsibilities for auditing and provide gen-
eral information on the auditing of STS products.
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SECTION 2. SHIP-TO-STOCK AUDIT
ORGANIZATION

Customer representatives should handle al daily interactions with each
supplier. Their auditing responsibilities should include:

Serving as aliaison between the supplier and the customer

Conducting audits based on frequencies specified in the
STS agreement

Monitoring all necessary in-house audits of STS parts
Documenting all audit results

Issuing corrective action regquests when required and ensuring
that they are implemented

Discussing audit and survey results with the supplier

Notifying the supplier of changes to the audit schedule

The supplier representative should be responsible for the following:

Periodically auditing his or her own company and product as
specified in the STS agreement

Serving as aliaison between the supplier and the customer

Scheduling and Criteria

System and process audits are based on the supplier’'s documentation of the
system or process used to manufacture the qualified part. Product audits are
based on the product’s specifications for manufacture and fitness for use.
The following principles apply to al STS quality audits:

Audits should be conducted in a professional manner; nonconfor-
mances should be handled immediately in a constructive manner.

Auditors should have a thorough knowledge of quality and
auditing principles.

Audits should be conducted where the action is.
The auditor should maintain control and not be led by the supplier.

Auditors should verify all verbal information.
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Auditors should prepare an appropriate checklist before each
audit emphasizing product quality and reliability. (You and your
suppliers should reach a consensus on the criteriaincluded.)
The auditor should verify facts by informally discussing audit

results with the supplier representative before the closing
conference.

Top management of both the supplier and the customer must
be involved in the closing conference when the results require
their attention.

To be effective, corrective action must be followed up.

Auditors should continually modify their checklists for
successive audits to ensure the most effective audit.

Auditors must be realistic, firm, and fair.

All audit reports should be kept on file.

Reports, including corrective action plans, should be prepared after
each audit and submitted to both supplier and customer management.
Formal corrective action must be taken on any critical deficiencies found
during an audit. Minor deficiencies may be resolved on an informal basis,
but the deficiency should be documented and corrective action verified
during follow-up audits.

Ship-to-Stock Audits

System Audits

A system audit should include all phases of the supplier's system and con-
tain six major categories.

Drawings and specifications

Purchased material

Measuring and testing equipment

Process control and product acceptance
Storage, packing, shipping, and record retention

Quiality program management
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Process Audits

Process audits should be conducted periodically at the supplier’s facility to
ensure adherence to documentation. Usually audits are conducted quarterly
to semiannually. Some examples of process audit frequencies are:

« Critical products—quarterly
e Complex, key, or high-volume products—quarterly

e Minor or supplier-controlled products—semiannually
or annually

The customer representative who performs process audits should
establish an auditing plan that includes all phases of the supplier’s process
for manufacturing a particular product. The following is a list of major
types of process audits:

e Machine supplier

* Injection molding supplier
 Casting supplier

 Sheet meta or stamping supplier
» Specia process audit

Product Audits

An STS product audit is areview of a part to determineif it duplicates the
criteria of the first-article inspection. A supplier's inspection documents
also may be audited during a product audit. Product audits may be con-
ducted at the supplier’s facility by either the supplier or customer represen-
tative, or the audit may take place at the customer site and be performed by
the customer representative. When the audit occurs at the supplier site and
is performed by the supplier representative, the customer representative
should witness or verify the process and review the results. If the audit
occurs at the customer site, the auditor should use the customer’sinspection
areas, equipment, and laboratories as needed. The supplier representative
may be allowed to witness this process. If the audit uncovers deficiencies,
the supplier representative should be shown the method used. This will
ensure that inspection of product is consistent regardless of where and by
whom it is performed.
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SECTION 3. SHIP-TO-STOCK
SYSTEM AUDIT

An STS system audit is an in-depth review of a supplier's system to ensure
that it is in compliance with documentation. It is based on supplier stan-
dards, such as the supplier's quality manual.

System audits usually will be performed once a year or completed in
sections throughout the course of the year. They will include afollow-up on
corrective action areas when necessary.

System Auditing Plan

The system auditing plan is intended to include all phases of the supplier's
system and contains six major categories.

1. Drawings and specifications
Purchased material
Measuring and testing equipment

Process control and product acceptance

a M~ WD

Storage, packing, shipping, and record retention
6. Quality program management

The survey format shown on page 258 may be used as a base from
which the system audit checklists may be developed. These lists should be
tailored to the supplier's system and include references to the supplier’s
policies and procedures where applicable.

STSis considered a cooperative approach to quality. When a supplier
performs an internal self-audit, there is no reason why the customer auditor
cannot piggyback on the information. In essence, the customer auditor can
tailor the checklist to coincide with the supplier’s internal audit.

The customer’s auditor should complete an appropriate summary report
after each audit. The auditor and the supplier’'s management should review
the audit results and ensure that any corrective actions are implemented.

The auditor should bear in mind that the purpose of the entire audit is
to evaluate a supplier’s system on its ability to yield products that will not
require incoming inspection at the customer’s facility. Above all, everyone
must remember that the audit is to evaluate and improve the audited ele-
ments if deficiency is found. The audit must be a win—win experience, not
a“gotcha’ experience.
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SECTION 4. SHIP-TO-STOCK
PROCESS AUDIT

An STS process audit is a periodic review of the supplier's method of
production and documentation of inspections to ensure that points agreed
to in the characteristic accountability report have been maintained. Usually
process audits are conducted quarterly to semiannually.

Some examples of process audit frequency are:

« Critical products—quarterly
e Complex or high-volume products—quarterly
e Minor or supplier-controlled products—semiannually or annually

The customer representative who performs process audits should estab-
lish an auditing plan that includes al phases of the supplier’s process for
manufacturing a particular product. Tables B.1 through B.4 are examples of
process audit frequencies for four different supplier categories. The auditor
also should complete a summary report. If necessary, the auditor and the
supplier's management should review the audit results and ensure that cor-
rective actions are implemented.

Table B.1 Injection molding process audit example schedule.

Suggested
Audit Areas Audit Frequency
A. Stock area (release and storage of raw material) Quarterly
B. Molding operations Quarterly
C. Marking Quarterly
D. Painting Quarterly
E. Final inspection and gage calibration Quarterly
F. Packaging and shipping Quarterly




Ship-to-Stock Audit Guidelines 259

Table B.2 Casting audit example schedule.

Audit Areas Suggested Audit
Frequency

A. Stock (release and storage of raw material) Quarterly

B. Molding control Quarterly twice
Investment castings (wax, assembly) Quarterly twice
Sand castings (pattern and mold assembly) Quarterly twice

C. Casting (melting and pouring) Quarterly twice

D. Heat-treat Quarterly

E. Material testing (tensile, chemistry) Quarterly

F. Marking Quarterly

G. Final inspection and gage calibration Quarterly

H. Nondestructive testing (FPI, X-ray) Quarterly

I. Finish and straighten Quarterly

J. Packaging and shipping Quarterly

Table B.3 Sheet metal or stampings audit example schedule.

Audit Areas Audit Frequency

A. Stock (release traceability and storage of raw material) | Quarterly

B. Manufacturing operations (stamping, shearing, forming, | Semiannually
welding, assembly)

C. Heat-treat and plating (certification review) Quarterly
D. Marking Quarterly
E. Finish inspection and gage calibration Quarterly
F. Painting Quarterly
G. Packaging and shipping Quarterly

Table B.4 Special process audit schedule.

Audit Areas Audit Frequency
A. Painting Quarterly
B. Certification review Semiannually
C. Heat-treat Semiannually
D. Plating Semiannually
E. Nondestructive testing Quarterly
o X-ray
* Penetrant
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SECTION 5. SHIP-TO-STOCK
PRODUCT AUDIT

An STS product audit is areview of apart to determine if it meets the cri-
teria of the specification, much in the same way as was done with the first-
article ingpection or qualification. Product audits may be conducted at the
supplier’'s site by either the supplier or customer representative, or the audit
may take place at the customer site and be performed by the customer rep-
resentative. When the audit is performed by the supplier at the supplier's
site, the customer representative should witness or verify the process and
review the data collected. If the audit occurs at the customer site, the audi-
tor should use the customer’s inspection areas, equipment, and |aboratories
asrequired. The supplier representative may choose to witness this process.

Product Auditing Plan

A product audit should be conducted after al processes and inspections
have been completed. Because the purpose is to determine if the supplier's
process manufactures a product that meets established specifications, the
audit should consist of checking al parameters, including dimensions,
material certifications, and, where applicable, certifications of nondestruc-
tive or reliability tests. Using product standards, drawings, and specification
listings, the auditor should list all of the elements of the part that must be
audited. In essence, aproduct audit is like doing another first-article inspec-
tion. The results of the audit will verify that the previously agreed-to pro-
cess still produces product that meets specification.

The auditor should complete a summary report for every product
audit that will be kept on file. The auditor and the supplier’s management
should review the audit results and, if necessary, ensure that corrective
action is implemented.

Product Audit Scheduling

Product audits are conducted based on time or on quantity. For example,
the audit could be conducted monthly or quarterly, or for every 20,000
pieces shipped. The frequency must be agreed to in the STS agreement. If
apart is scheduled to be audited, but will not be shipped during a particu-
lar month, the very next shipment should be audited. If asupplier has many
similar partsin the program, arandomly chosen part from afamily of parts
should be audited.
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Appendix C

Food Industry Associations

American Association of Candy Technologists, Glen Rock, New Jersey
American Association of Cereal Chemists,* St. Paul, Minnesota
American Association of Meat Processors, Elizabethtown, Pennsylvania
American Bakers Association, Washington, D.C.

American Bottlers of Carbonated Beverages, Washington, D.C.
American Butter Institute, Washington, D.C.

American Catfish Marketing Association, Indianola, Mississippi
American Chemical Society,* Washington, D.C.

American Corn Millers Federation, Washington, D.C.

American Dairy Association, St. Paul, Minnesota

American Dairy Products Institute, Chicago, Illinois

American Egg Board, Park Ridge, Illinois

American Feed Industry Association, Arlington, Virginia

American Frozen Food Institute, McLean, Virginia

American Ingtitute of Baking, Manhattan, Kansas

American Institute of Wine and Food, San Francisco, California
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American Meat Ingtitute, Washington, D.C.

American Mushroom Institute, Washington, D.C.

American National Standards Institute,* Philadelphia, Pennsylvania
American Public Health Association,* New York, New York
American Seed Trade Association, Washington, D.C.

American Society of Brewing Chemists,* St. Paul, Minnesota
American Society for Testing and Materials,* Philadelphia, Pennsylvania
American Spice Trade Association, Englewood Cliffs, New Jersey
Apple Processors Association, Washington, D.C.

Association for Dressings and Sauces, Atlanta, Georgia
Association of Official Analytical Chemists,* Washington, D.C.
The Beer Institute, Washington, D.C.

Biscuit and Cracker Manufacturers’ Association, Washington, D.C.
Chemical Manufacturers Association, Washington, D.C.
Chocolate Manufacturers Association, McLean, Virginia

Corn Refiners Association, Washington, D.C.

Flexible Packaging Association, Washington, D.C.

Food and Drug Law Institute, Washington, D.C.

Food Processors Ingtitute, Berkeley, California

Independent Bakers Association, Washington, D.C.

Ingtitute of Food Technologists, Chicago, Illinois

Ingtitute of Shortening and Edible Qils, Inc., Washington, D.C.

International Association of Milk, Food, and Environmental Sanitarians,
Ames, lowa

International Banana Association, Washington, D.C.

International Bottled Water Association, Alexandria, Virginia
International Dairy—Deli—Bakery Association, Madison, Wisconsin
International Dairy Food Association, Washington, D.C.
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International Dairy Federation,* Brussels, Belgium
International 1ce Cream Association, Washington, D.C.

Milk Industry Foundation, Washington, D.C.

National Broiler Council, Washington, D.C.

National Center for Food Safety and Technology, Summit-Argo, Illinois
National Cheese Institute, Washington, D.C.

National Confectioners Association, McLean, Virginia
National Feed Ingredients Association, West Des Moines, lowa
National Fisheries Institute, Arlington, Virginia

National Food Processors Association, Washington, D.C.
National Frozen Food Association, Harrisburg, Pennsylvania
National Grain and Feed Association, Washington, D.C.
National Ice Cream and Yogurt Retailers Association, Columbus, Ohio
National Livestock and Meat Board, Chicago, Illinois

National Meat Canners Association, Washington, D.C.

National Oilseed Processors Association, Washington, D.C.
National Pasta Association, Arlington, Virginia

National Peanut Council, Alexandria, Virginia

National Pork Board, Des Moines, lowa

National Pork Producers Council, Washington, D.C.

National Soft Drink Association, Washington, D.C.

National Turkey Federation, Reston, Virginia

Organic Food Production Association of North America, Greenfield,
M assachusetts

Pacific Egg and Poultry Association, Modesto, California
Paperboard Packaging Council, Washington, D.C.
Peanut Butter and Nut Processors Association, Potomac, Maryland

Pickle Packers International, St. Charles, lllinois
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Produce Marketing Association, Newark, Delaware

Protein Grain Products International, Washington, D.C.

The Rice Millers Association, Arlington, Virginia

Snack Food Association, Alexandria, Virginia

Southeastern Poultry and Egg Association, Decatur, Georgia

The Sugar Association, Washington, D.C.

Sweetener Users Association, Washington, D.C.

United Egg Producers, Decatur, Georgia

United Fresh Fruit and Vegetable Association, Alexandria, Virginia
United States Cane Sugar Refiners' Association, Washington, D.C.
United States Tuna Foundation, Washington, D.C.

Western States Meat Association, Oakland, California

* Denotes associations that publish analytical methods.
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Appendix D

Federal Government
Agencies Involved with
Food Safety

many as 35 different laws and involves 12 federal agencies. Six of the
12 agencies have the major rolesin carrying out food safety and qual-
ity activities. They are the Food and Drug Administration (FDA), which is
part of the United States Department of Health and Human Services (HHS);
the United States Department of Agriculture's (USDA) Agricultural Mar-
keting Service (AMS), Federal Grain Inspection Service (FGIS), and Food
Safety and Inspection Service (FSIS); the Environmental Protection Agency
(EPA); and the National Marine Fisheries Service (NMFS), which is part of
the United States Department of Commerce. Collectively, these agencies are
responsible for assuring that consumer foods are pure and wholesome, safe
to eat, and produced under sanitary conditions.
The six agencies perform a broad array of activities relating to food
regulation. Their programs:

The federal food safety and quality regulatory system consists of as

» Set standards for what processed foods should contain.

» Approve facilities, equipment, and processes used in
preparing foods.

» Approve additives, animal drugs, or pesticides before their
marketing or use.

» Set tolerances for acceptable amounts of pesticides and other
chemical residuesin food.
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* Inspect food and food processing facilities, including testing food
for illegal residues.

e Determine what information labels should contain and what
packaging is acceptable.

» Monitor state and local inspection programs for retail and service
food establishments.

Food and Drug Administration

The FDA isresponsible for ensuring that domestic and imported food prod-
ucts (except meat and poultry products) are safe, sanitary, nutritious, whole-
some, and honestly labeled. The FDA shares responsibility for egg products
with AMS.

The Federal Food, Drug, and Cosmetic Act also authorizes FDA to
establish standards of identity, quality, and fill of container for food prod-
ucts. FDA isrequired to review and approve food and color additives before
they can be marketed.

FDA aso isresponsible for preapproval and surveillance of all animal
drugs and food additives in feeds marketed in interstate commerce.

FDA is headquartered in Washington, D.C. Three main offices carry out
food safety and quality activities—the Center for Food Safety and Applied
Nutrition, the Center for Veterinary Medicine, and the Office of Regulatory
Affairs.

Agricultural Marketing Service

USDA's AMS ensures the safety of shell eggs moving in consumer chan-
nels and egg products produced by processing plants involved in intrastate,
interstate, and foreign commerce. The agency’s only food safety regul atory
responsibilities are in the egg products and shell egg surveillance programs.
The other AMS programs focus primarily on food-quality services, such as
commodity standardization, inspection, and grading services for dairy, egg,
fruit, meat, poultry, and vegetable products. The AMS is headquartered in
Washington, D.C.

Federal Grain Inspection Service

The primary mission of USDA’s FGIS is to facilitate the marketing of
grain, oilseeds, pulses, rice, and related commodities. This is accomplished
by establishing standards, accurately and consistently certifying quality,
and providing for uniform official inspection and weighing.
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Their major food safety and quality activities include:

* Inspection of corn, sorghum, and rice for aflatoxin, a natural
contaminant considered to be carcinogenic

» Developing and disseminating information about chemical
residues in grain which is used by other agencies to establish
permissible levels of pesticidesin grain

» Helping ensure food quality by inspecting domestic and
imported grain

FGIS carries out its inspection and weighing services through head-
guartersin Kansas City, Missouri, and Washington, D.C. Four units of FGIS
are involved directly with food safety and quality activities. They are the
Quality Assurance and Research Division, Field Management Division,
International Monitoring Staff, and Compliance Division.

Food Safety and Inspection Service

USDA’'sFSIS administers a system of inspection lawsto ensure that meat and
poultry products moving in interstate and foreign commerce for use ashuman
food are safe, wholesome, and correctly marked, |abeled, and packaged.

Headquartered in Washington, D.C., four major FSIS organizational
units are directly involved with inspection and supportive activities. These
units are Inspection Operations, Regulatory Programs, International Pro-
grams, and Science and Technol ogy.

Environmental Protection Agency

EPA isresponsible for regulating all pesticide products sold or distributed in
the United States and for establishing tolerances (maximum legal limits) for
pesticide residues in or on food commodities, water, and animal feed. FDA,
USDA, and state enforcement agencies are responsible for enforcing toler-
ances established by EPA. The EPA is headquartered in Arlington, Virginia.

National Marine Fisheries Service

The National Marine Fisheries Service conducts avoluntary seafood inspec-
tion and grading program and performs research on seafood safety. The
NMFSisheadquartered in Silver Spring, Maryland. The Inspection Services
Division and the Utilization Research and Services Division are the two
divisions primarily responsible for executing the food safety and quality
programs.
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Other Food Safety Agencies

In addition to the six major agencies, a number of other federal agencies
carry out important, but less significant, food safety and quality activities.

USDA's Agricultural Research Service (ARS) is headquartered in
Washington, D.C. ARS performs food safety research to help ensure an
abundance of high-quality agricultural commodities.

USDA’'s Animal and Plant Health Inspection Service (APHIS) protects
the nation’s animal and plant resources from diseases and pests that indi-
rectly affect food safety. APHIS is headquartered in Washington, D.C.

The Treasury Department’s Bureau of Alcohol, Tobacco, and Firearms
(ATF) is responsible for administering and enforcing laws covering the
production, distribution, and labeling of alcoholic beverages and tobacco
products. Wine beverages that contain less than 7 percent alcohol are the
responsibility of the FDA. ATF is headquartered in Washington, D.C.

The Centers for Disease Control and Prevention (CDCP) are a branch
of the Department of Health and Human Services. They are charged with
protecting the nation’s public health by providing leadership and direction
in preventing and controlling diseases. CDCP is responsible for research-
ing, monitoring, and controlling outbreaks of foodborne disease. They are
headquartered in Atlanta, Georgia

The Treasury Department’'s Customs Service assists other federal
food safety and quality agencies in carrying out their responsibilities
related to imported foods. The U.S. Customs Service is headquartered in
Washington, D.C.

The information contained herein is a summary of a Congressional
Report compiled by the United States General Accounting Office. The
entire report, entitled “Food Safety and Quality: Who Does What in the
Federal Government” (GAO/RCED-91-19B), can be obtained from the
U.S. General Accounting Office, PO Box 6015, Gaithersburg, MD 20887.
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Prior Contributors

1983 Vendor-Vendee Technical Committee (VVTC)

Dave Fidd

Alfred Geiser

H. D. Grenier
Terry Hoffhines
Robert E. Jouppi
Richard J. Laford
William Anderson
Andrew B. Andreasen
Arthur R. Blank
Dr. C. L. Carter
Robert C. Cloutier
John Deutikom

J. Dol

Roger G. Langevin
Barry Larrimore
CharlesV. Leach
Richard A. Maass
John A. Malatesta
Don MacNeil
Charles E. Meadows
Meril Monashkin
August P Mundel

Abbott Laboratories
National Qual-Tek Service Company
Management Sytems Analysis

3M

Transmation

Wang Laboratories

Consultant

Infrared Industries

Fat-Allis North America

Rath & Strong

DCAS—Navy

Canadian General Standards Board
Fokker B. V. The Netherlands
Argyle Associates

The Audichron Company
Westinghouse Electric Company
Abbott Laboratories

Didak Corporation

Transport Canada

Lorillard

Burndy Corporation

Consultant
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Paul E. Ruhling
Ben Silver
Harvey Shock
Marvin Weir
James C. Wilson

Howard N. Wilson
Quitman White Jr.

First Edition Prepared by

William H. Anderson

Thomas L. Blair
J. J. Brennan
Paul E. Bruce
C. L. Carter Jr.
R. M. Christie
Arvine F. Cone
J. B. Connors
O. K. Crouch
R. L. Cutright
A. Davis
EugeneW. Ellis
J. B. English Sr.
H. Farrar

David L. Feld
Jack B. Foster

C. H. Garrod Jr.
Bailey Gee

J. Goldfarb
Harry D. Greiner
Rainey Greiner
F W. Hayden

William Hemminghaus

L. J. Knight
Neil M. Leary
Isador Levin
Stanley Lopata
S. R. Luboyeski

Richard A. Maass

R. McArthur

Westinghouse Electric Corporation
Babcock & Wilcox

L ockheed Georgia Company
VMX

Didak Corporation

Consultant

UNC Naval Products

General Electric Company
Texas Instruments

Sylvania Electric

L ockheed

C. L. Carter Jr. and Associates
Starline

Sandia Corporation

Atlantic Research

R. J. Reynolds Tobacco Co.

C. L. Carter Jr. and Associates
Ogden Tech Labs

Pratt & Whitney Aircraft
Autonetics, North American Rockwell
NASA

AV CO Lycoming Division
Electra Scientific Division,
Gulton Industries

Rel-Qual Associates

Ragen Precision Industries
Ogden Tech Labs

Radio Corporation of America
Edwards Company

Autonetics, North American Rockwell
Lenkurt

Northrup, Nortronics Space Division
AV CO Missile Systems Division
Machlett Laboratories

Ragen Precision Industries
Amphenol Corporation
Hitchcock Publishing Company
Hughes Aircraft
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J. H. McCreight

J. R. Megliola
Mario M. Minardi
Meril R. Monashkin
J. S. Mule

Richard B. Mulock
Reed Pennell

Paul Plepis
Thomas G. Ragona
Robert H. Rahiser
M. R. Seldon
Richard K. Smith
Lawrence A. Swaton
G. A. Thomas

T. M. Vining

W. W. Wagner

W. D. Walker

A. L. Wilson
Howard N. Wilson

Ampex Corporation

Plastic Coating Corporation
Autonetics, North American Rockwell
Burndy Corporation

Pratt & Whitney Aircraft

Lockheed

Motorola

Perkin Elmer Corporation

Diamond Shamrock Chemical Corporaton
Westinghouse Atomic Power Division
General Dynamics

North American Van Lines

Martin Marietta

Autonetics, North American Rockwell
Defense Supply Agency

IBM

C. L. Carter Jr. and Associates
Hewlett-Packard

Bendix Corporation

Second Edition Prepared by

William H. Anderson
Thomas L. Blair
Thomas H. Breedlove
C. L. Carter Jr.
Everett H. Dale
Harry G. Dinackus
EugeneW. Ellis
David L. Feld
Anthony W. Forchielli
Jack B. Foster

Kermit J. Kalna

Paul O. Marti

David F. Roberts
Harley G. Selkregg Jr.
Lou Simon

Loren M. Walsh

A. L. Wilson

Howard N. Wilson

General Electric

Texas Instruments

Martin Marietta Corporation
C. L. Carter Jr. and Associates
Fingerhut Corporation

General Electric

Pratt & Whitney Aircraft
Abbott Laboratories

Western Electric Company
Electra Scientific Division,
Gulton Industries

Western Electric Company
United Technical Center

Mack Trucks

General Electric

Avon Products

Hitchcock Publishing Company
Hewlett-Packard

Bendix Corporation
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Third Edition Editorial Review Board

W. Anderson
W. Adam

D. Feld

R. Laford

R. Maass

R. von Osinski

Fourth Edition Editorial Review Board

James L. Bossert Eastman Kodak

Arthur Blank Admiral Company

David S. Files Eastman Kodak

Richard J. Laford Stevens-Arnold Division
Barry S. Lawrimore Audichron

Brian Margetson Northern Telecom (Canada)
John O. Brown 111 Cummins Engine Company

Fifth Edition Editorial Review Board

James L. Bossert Eastman Kodak
John O. Brown 111 Consultant
Janet R. Raddatz Sargento Cheese Company
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certification process, steps
certification programs 131 155 157
certifications, documented and traceable 170
certified operators 157
certified process 158
certified product program 131
certified suppliers
change control 236
client visits 205
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survey 177
CMM, software process improvement
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code inspections 239
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contract changes
contract execution monitoring
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customer quality survey 174
basic parts 174
categories 174
purpose 174
customer requirements 149
customer requirements document 236
customer’s inspection procedure 150
customer/supplier relationships
history
partnership, key elements
D
data
accuracy
forms
input
plotting

supplier-generated
types
data collection
data evaluation
database, maintenance
defect containment history
defect costs
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delivery performance

B[ =]

supplier’s 1
delivery performance index
design acceptance 125
design and development, reducing

defects 237
design change policy 238
design engineer 184
design improvement, control
destructive testing

food industry 187
development processes 235
development scientist 184

distributor supplier program
distributors

types
document control

Hislzal=

establishing 173
drawing and specification control 175
drawings/specifications 132

E

employee certification

employee skills

equipment accuracy

evaluation steps, quality program
explicit requirements

extensive investigation

= =] [=] [=
sIs|EIsIEIEIE
ol IN] o] o] [N] 0] |2

extraordinary costs
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F

failure mode and effects analysis
Federal Food, Drug, and Cosmetic Act
Federal Grade Standards

final inspection

final report, supplier survey

first-article inspection
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fliers
food,

storage and handling conditions
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unsafe

food analyses
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Food and Drug Administration
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food evaluation, methods
food industry, procurement,

bulk materials

destructive testing
food safety
qualitative methods
shelf life
terminology
unigqueness
food products,
sampling protocols
supplier
temperature requirements
food safety
coding system 193
government regulations 191
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food safety (Cont.)
preventing adulteration or
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gage control records

gauging, food industry

good manufacturing practices
government contracts
government quality documents

conformance requirements
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government quality requirements

Government Quality Specifications and

Standards
government regulations, food safety 191
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hazard analysis critical control points
histogram

historical data, software acquisition
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homogeneity

Hughes Missile Systems Company,

example
|
identity checks 185
IEEE standards, supplier audits 242
implicit requirements 149
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incoming inspection

incoming inspection record 133
incoming quality 184
independent laboratories 130 164
billing methods 166
evaluating 165
list of firms 165
individual charts
information system
selecting
inspection,
final 163
history 147
in-process 162 175
instructions 160
measurement and test equipment 166
receiving 161
inspection, incoming 131
purchase orders and drawings 132
purpose 133
records 132
source inspection 133
inspection data
inspection instructions
inspection operations, checklist 164
inspection program
inspection stamps 161
inspector, incoming
integrity
interface specifications 238
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internal auditing program 159
international suppliers 120
ISO 9000 series standards
1SO 9001:2000 243
J
just-in-time [9]
inventory
procurement
K
key process areas
KIS principle 115 218
L
labels
legal requirements, foods 188
lot traceability information
M
maintenance phase, ship-to-stock program
Malcolm Baldrige National Quality Award
criteria
management reporting
management support
manufacturer audit system
manufacturing control 175
material, control
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materials,
conditionally accepted
types for source inspection 133

materials review board 141 185

mean

measure performance

measurement systems analysis

measuring instruments, control

median

moving range chart

mutual understanding, customer/supplier

N

next-assembly inspection

nonconformance reports

nonconforming material 163
handling

nonconforming material control

nonconforming product

nondestructive testing 157

nonhomogeneity

nonproductive costs

nonproductive events

nonroutine communications

np charts
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objective quality evidence 171

objectivity
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on-time at-spec delivery 231
on-time delivery statistics
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customer quality survey 174
supplier survey 107
operational problems
organoleptic evaluations 190
outliers
outsourcing 198
Outsourcing Institute 198
P
p chart
packaging

packaging control
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performance, past
performance standards
personal behavior
personnel,
key 209
requalification
plant tour 111
customer quality survey 174 175
post-survey team critique 117
alternative 119
purpose 118
preaward conference 124
agenda 124
precision 169
preventive maintenance 169
price and payment, statement of work 209
problem identification
process,
certified 158
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process specifications 152
processes, control
procurement, control
procurement departments,

food industry, uniqueness 184

responsibility 184
procurement process, evolution
procurement quality
product assurance manager 158
product audit scheduling 260
product auditing plan 260
product audits
product certification 170
product evaluation
product liability claims 171
product maintenance 240
product qualification 128 233
product qualification process
product quality
product requirements 149
product risks, reducing 238
product segmentation matrix 202
product specifications

developing
production facilities 125
production quality control 126
proficiency testing
proficiency testing program
program evaluation
project execution 233
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project management processes 231

proprietary information

purchase orders 132

purchased costs

purchased material control 127 175

purchased material quality control program 124

purchased parts inspection

purchasing agents El
communication
relationships with suppliers

purchasing agreements
supplier’s responsibilities

Q

qualification phase, ship-to-stock program

quality
defined
ensuring

quality audits and past performance
quality control, small supplier
quality costs

quality evaluation

quality information

quality information system

quality management, control
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quality management specifications
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review 174
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quality performance index

quality planning, small supplier 149
quality policy 152
quality policy statement 110
quality procedures 152
quality program 110
basic principles
objectives
quality program, evaluation,
evaluator
reason
steps
types
quality program management 177
quality, safety, and environmental
management system 198

H

quality systems validation

R

random error
ranking
rating

potential problems
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too general

raw material specifications
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receiving inspection 161 175
costs
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record keeping

record system, evaluating 112
records,
incoming inspection 133
inspection and test reports 126
reducing defects 237
reference checks 205
rejected materials 133

E
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rejection reports

reliability 169
repackager
repeat samples
repeatability
reporting
reports,

cluttered

types
reproducibility
reputation
requirements management

process 235

requirements, suppliers

resolution 169
rewards
reworking, costs
risk 200
risks, lowering 241
routine communications
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S

sampling

bulk materials
sampling methodology, examining
sampling plan, food products

factors considered when choosing
sampling protocols, food products
sampling schemes
screening costs
sedimentation
sensitivity

sensory attributes, foods
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service costs
service definition and scope

service delivery, inspection
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and review

service provider approach, suppliers 9
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service response times
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service supplier management process
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contract, service
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contractor performance, tracking

service supplier, selecting
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services, expenditures 198
shareholder value
shelf life 185
limited 190
shipment control 176
shipping/packaging control system
ship-to-stock audit guidelines 253
ship-to-stock audit organization 254
auditing responsibilities 254
process audits 256 258
product audits 256 260
scheduling and criteria 254
system audits 255 257
ship-to-stock process audit 256 258
ship-to-stock product audit 256 260
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