ISO Standards
and the Case
for Cost-Effective Delivery
of Quality
Sharing best practices for achieving ISO
certification and implementing QMS
In a global marketplace, along with an organization’s ability to continuously improve,
the amount it spends on delivery of quality products or services can make or break
its business model. This paper examines how establishing a quality management
system (QMS) and achieving International Organization for Standardization

(ISO) 9000 certifications is a journey worth taking, using as an example our own
organization’s journey toward more continuous quality improvement.

It may sound hyperbolic to assert it is quality or die for manufacturers, but in the

electronics industry, it is true. The ability to consistently produce a quality product
is the baseline for business success. Not doing so leads to more waste, more

rework, and more returns. Poor quality translates into warranty costs, complaints,
lost opportunities, and an erosion of reputation.

If you cannot offer your product at a competitive price while sustaining adequate
margins, it becomes difficult to innovate, expand the product mix, penetrate new
market verticals, or even maintain operations.

What ISO Certification says about you.
ISO certification is more than just a Good Housekeeping Seal. It sends a message
to the marketplace about how you do business. Your organization adheres

to requirements, specifications, and guidelines that help consistently ensure

processes are focused on quality. It is part of your culture, a foundation for how

everything is done, from document control to supplier management to training.
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As more and more processes are impacted by QMS implementation, the list of

benefits can grow as well. Better documentation ensures consistency and makes
quality easier to replicate. That same documentation lays the groundwork for

fact-based decision-making, removing the guesswork from process improvement

attempts. Employee performance benefits from better workflows — along with their
job satisfaction. Customer satisfaction also naturally increases, and revenue grows
along with profitability.

It is no surprise that more and more manufacturers are therefore embracing
implementation of a QMS and achieving ISO 9000 certification. The pace of

adoption had been steady since the turn of the century until 2015. Since then,
certifications have more than doubled globally.

Why isn’t every manufacturer ISO-certified?
ISO adoption can be challenging.

Roadblocks can materialize from the top down or be located on the
production floor.

Lack of management commitment can stop a QMS initiative before it starts. When

business leaders don’t recognize ISO benefits or have confidence about the relative
distance from current state to certified, the undertaking can be a hard sell. Benefits
may seem intangible while dollars invested in an ISO process look very real.

Preconceptions about the nature and difficulty of certification can also be barriers
for leadership.

If you cannot offer
your product at a

competitive price
while sustaining

adequate margins,

it becomes difficult

to innovate, expand
the product mix,
penetrate new

market verticals,
or even maintain
operations.

At a deeper level, in-place manufacturing infrastructure can represent very

significant and very real barriers to QMS implementation. Outdated auditing

and documentation materials can make for a steep climb at the outset. If your
organization lacks critical knowledge to inform ISO certification and QMS

implementation efforts, that affects the entire process and every stakeholder

involved. This can also make the management team itself a roadblock, because

they are uncertain how implementing QMS will impact personnel and operations.
Absent guidance saying otherwise, employees may equate improved efficiency
with a reduced workforce or elevated job standards. How well you document

procedures plays a role here. Without it, cross-training is more difficult, creating
larger numbers of single-function personnel who may feel more vulnerable to
process improvement.

Even if high-level consensus exists at the management level, differing opinions

about strategy and implementation can cause delays or derail initiatives entirely.
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Lack of sustained leadership is one of the more common preventers of QMS

implementation and ISO certification. Without it, employees can become unsure of
why the process is valuable, how it will impact them, and what their role should be.
Obstacles do not have to become permanent roadblocks. ISO adoption is

a challenge, but with management commitment, sound process, and good

communication, ISO certification is both achievable and sustainable for any
size organization.

The Critical First Step: Paradigm Shift
Sunstone Circuits has built a reputation for quality over
decades, embracing new technologies to improve the
business and ease customer pain. With 99 percent on-time
delivery and customer satisfaction, quality is clearly in our
DNA. We joked for years with customers and colleagues
alike about the value of doing things our way.
But like many manufacturing verticals, the PCB industry
has grown more competitive and increasingly global.
Boards have over that same period become smaller, more
complex. Because of our sustained success, we were
by default telling the marketplace, “You can’t put a price
on quality.” But what if we could? The leadership team
at Sunstone had to wonder, “Could we improve with a
business system like ISO?”
The more we researched ISO, the more we recognized
its transformative nature. Sunstone already had strong
leadership, something at the foundation of ISO 9001:2015.
As we delved deeper into the elements of QMS, we began
to get a sense for how our current processes could be
re-formed to continuously strive for higher quality and
increased efficiency.
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QMS — you might be closer than you think.
For organizations that already rely on quality as a competitive differentiator,

chances are the road to QMS implementation and ISO certification will be shorter
and less costly than you might think. Both ISO 9000 and ISO 9001 certifications

are built on standards achieved with a QMS. The ISO has identified seven principles
of QMS on which these systems are built: relationship management, customer

focus, leadership importance of top management, engagement of people, process

approach, improvement, and evidence-based decision making. We were pleasantly
surprised to learn that our organization already adhered to most of them.
The seven principles are:

RELATIONSHIP
MANAGEMENT
EVIDENCEBASED
DECISION
MAKING

CUSTOMER
FOCUS

QMS
Principles

IMPROVEMENT

LEADERSHIP
IMPORTANCE
OF TOP
MANAGEMENT

ENGAGEMENT
OF PEOPLE
THE PROCESS
APPROACH

Customer Focus
Strive to exceed your customer expectations and create value in every aspect of

the production process today and into the future. Key elements of customer focus

include fostering organization-wide communication, developing relevant measures
for success, and constantly evaluating customer needs that will evolve.

Lack of management

Committed Leadership

stop a QMS initiative

less likely to succeed. On day one, and every day after that, every level of manager

commitment can

If the top levels of management are not behind the implementation of any QMS, it is

before it starts.

needs to communicate the organization’s mission, vision, strategy, policies, and
processes throughout the organization.
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Engaged Personnel
Your team creates the value for your customer, so engaging them from the outset
is crucial. Management must be fully committed to communicating goals and

expectations, promoting the value of QMS, inviting collaboration, empowering each
team member to succeed, and recognizing achievement regularly.

Holistic Process Approach
Instead of a top-down approach to the broader manufacturing process, treat

each production component as part of a larger production ecosystem. Managing

individual processes as part of the interrelated whole helps optimize your systems
and their performance.

Continuous Improvement
To stay successful as a manufacturing company, you have to always be improving.
Not doing so leaves you vulnerable to changing market conditions, ill prepared to
face new or more formidable competition, and less able to innovate.

Evidence-Based Decision-Making
Decisions are easier to make with better data and fewer unknowns. With a focus
on cause-and-effect relationships in your production process, rely on facts and

evidence to increase confidence in your decision-making and improve outcomes.

Relationship Management
Customers, suppliers, business partners, and your employees are all vital to

your business’s continued success. Manage these relationships similarly to your
processes — by understanding how each fit into the culture of quality. Constant

communication, pooling of resources, and sharing of best practices, especially with
suppliers, will help enhance your performance.

If your organization already directs resources and effort adhering to these

principles, you have a head start when you embark on QMS implementation and
eventual ISO certification, reducing cost and saving time.

Our ISO journey.
Considering ISO is a big step for most businesses; deciding to move forward can be
downright daunting. There exists an overwhelming menu of options for how to get

certified, with offers for everything from procedural manuals to quality management
software to on-site consultants. Our first question: Where do we start?
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Our journey began with an internal focus — leadership deciding what we wanted
from a QMS. We were not interested in just a badge for our website. To make the

investment worthwhile, our goal was to create a system that would drive continuous
improvement, grow the business, and improve profitability.

You can put a price on quality.
Once you have decided what you want to get from adopting ISO standards, you
should consider how much you are prepared to invest in the process. We first

established what we had been paying to deliver quality, then applied a theory of the
cost of quality to help determine our ISO spend.

By establishing a theoretical baseline against which we could measure the success
of our QMS, we were able to establish budget and set goals for improvement.

Our theory of the cost of quality is that for every $1 spent on QMS and ISO, there is
at least $1 savings associated with the price of nonconformance.

Perform Cost-Benefit Analysis
COST OF QUALITY CALCULATIONS (MONTHLY)
Price of conformance
Cost of doing things RIGHT
$85,000
$20,000
$10,000
$15,000
$8,000
$20,000
$10,000
$15,000
$25,000

Monthly QMS
investment

compared to

costs associated
with inefficiency,

process gaps, and
reliance on siloed
organizational

Price of non-conformance
Cost of doing things WRONG

Total Price of Conformance

$20,000
$10,000
$50,000
$15,000
$20,000
$5,000
$10,000
$8,000
$5,000
$65,000
$45,000
$15,000
$20,000
$5,000
$8,000
$4,000
$6,000
$2,000
$5,000
$50,000
$25,000

$208,000

The theory of the Cost of Quality is that
for every $1 spent on quality, there is at
least a $1 savings (reduction) in the
associated Price of Non- Conformance
(cost of doing things wrong). Therefore it
is advantageous to spend on quality until
ratio is 1:1 or 100%-up to that point the
quality costs are free.

knowledge.

Total Price of Non-Conformance

$393,000
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The costs associated with items like scrap and rework were not a surprise, but
the ways in which ISO adoption would help mitigate those costs were eye-

opening. The deeper we peered into our own manufacturing process, the more
opportunity for improvement we found.

Reliance on Individual or
Organizational Knowledge

To make the
investment

worthwhile, our

goal was to create

a system that would
drive continuous

improvement, grow
the business, and

improve profitability.

We dedicate ourselves to customer support — going above
and beyond as standard operating procedure.
In one case, a longtime customer asked us to go outside
of normal process and build a next-day order on their
behalf. They provided us with specifications for PCBs we
had manufactured many times before, and we shipped to
the customer on time. We were surprised to learn we had
sent an outdated version of the board, not the more recent
one that the customer wanted. Though our enterprise
resource planning (ERP) system does not allow customers
to order old versions of PCBs and would have prevented
the snafu, it was possible for a newer employee to manually
circumvent the process with the wrong design.
Institutional knowledge not readily available created a
process gap that would have been prevented had our QMS
been in place at the time. Part of the ISO process involves
ferreting out “stuff employees just know” and making it
available to and useful for the broader organization.
This specific case required the documentation, training,
and instruction that ISO standards provide.
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Partner with an expert.
For our QMS implementation and eventual ISO certification, we decided that hiring
an outside consultant would be key to our success. A fresh perspective on our

operation would ensure objectivity as we evaluated and improved our processes.
As we noted, the ecosystem of organizations and individuals selling ISO

consultation services is vast, even overwhelming. We reached out to the American
Society for Quality (ASQ) for help choosing a consultant. They assisted us with
our initial audit and to find a consultant who could align principles of ISO with

challenges unique to the PCB industry. We were then able to put an asset in place
who could:

• Advise management before, during, and after implementation
• Manage the implementation process
• Help create and manage the internal auditing program
• Provide ongoing support
Most important, we found the right person for our organization — someone who fits
with our management style and corporate culture.

Select your internal champion.
Consultants cannot do it alone. We believe you need a key person (or persons) on
your team who is passionate about QMS, respected throughout the organization,
and able to effectively communicate with each business unit and individual
personnel as needed.

Your internal champion(s) will serve as full-time facilitator during both the QMS

implementation and the ISO certification process. Employees may view an outside
consultant as a threat, and it is up to the internal champion to allay these fears,
foster a positive attitude, and sustain the overall effort.

Management should lead the way.
We cannot overstate the importance of top management leadership in this process.
From the outset, our company owners and officers indicated ISO was a top priority.
They made themselves available to employees, answered questions, and kept
everyone engaged.

Management also works closely with the consultant and internal champion,

regularly reviewing initiatives, analyzing reports, and directing resources where
needed in a timely manner. Also of utmost importance: reinforcing that this is a
company-wide initiative requiring everyone’s participation.
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Each month, the consultant performs gap analysis and distributes homework for

each team to address areas of improvement. When top management persistently
reminds us to complete our homework, it removes complacency as a potential
issue.

Conclusion.
Once we became aware how ISO standards could help us more efficiently deliver
to our customers an even higher standard of quality, we were in. The results

have exceeded our expectations in terms of reduced costs, increased customer
satisfaction, and more efficient, happier employees.

TOTAL COST OF QUALITY
$700,000
$600,000
$500,000
$400,000
$300,000
Realized costs

$200,000

savings in the first
year after ISO

Total Cost
of Quality

$100,000
$0

adoption.
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