
Foreword
Outsourcing has become common for two
major reasons. First, companies have real-
ized they need to focus on their core com-
petencies and strategic advantages. Second,
suppliers are focusing on being outsource
providers and are doing a better job at
those specialties that are non-core to the
client. In so doing, there are now many suc-
cess stories of outsource relationships. The
key to these strategic and long-term part-
nerships is in the ability to structure an

agreement that is win-win for both parties.
Aligning the suppliers’ goals with the cus-
tomers’ goals achieves this.

Owens Design Inc. (Fremont, CA) started
in 1983 as a “custom machine designer,” or
“factory floor automation company.” After
many years of ups and downs, Owens
Design reinvented itself as an outsource
provider of design engineering and manu-
facturing, with a strategic focus on serving
original equipment manufacturer (OEM)
suppliers in the biomedical, semiconductor

and data storage industries. This article is
meant to detail the many lessons learned
from this transformation, and is a com-
pressed discussion of what works and does
not work in this outsourcing niche. There is
a special focus in this paper on the out-
sourcing of engineering (intellectual prop-
erty) and what that means to both the sup-
plier and the customer.

The outsourcing agreement becomes even
more strategic when the element of product
design (an intangible of intellectual property)
is added into the mix.

The Deliverable
At face value, the deliverable can be viewed
as a final product; in Owens Design’s case
the product is a complex electro-mechani-
cal machine. Although that is the tangible
part, the real deliverable is the process to
achieve this desirable outcome in a planned
and organized manner. Setting realistic
goals, qualifying all stakeholders, and early
and regular communication are all impor-
tant aspects of a successful outcome.

In a design collaboration, the importance
of partnership and aligned goals cannot be
overemphasized. Basically, the partner must
be willing to become a part of your engi-
neering and manufacturing team. The
client’s goals become the supplier’s goals.
Early stage involvement is always a desired
element as the supplier will want the free-
dom to influence, the design direction and
not get locked into a poor architecture. A
clearly written project scope and timeline
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are always a part of early discussions.
Changes in a design project are inevitable,
but with written requirements specifica-
tions to benchmark the expectations, the
potential for disagreement after launch is
reduced.

In dealing with uncertainty of a particu-
lar part of a machine development, it has
proven beneficial to incorporate a feasibili-
ty phase or even a physical breadboard to
verify critical process capabilities. If the
feasibility phase is not successful, the pro-
ject can be discontinued without spending
resources on other parts of the design. The
feasibility phase is also useful to define sys-
tem architecture, resolve trade-offs in the
design approach, and to identify important
specifications, major components, sequence
of operation, software requirements and
manufacturing costs.

There are a few areas to watch closely
for risk mitigation. “Scope creep” is a term
used to define the changing direction of a
design that adds both cost and schedule
impact. An experienced program manager

will identify scope creep early and make
sure that the impact is discussed immedi-
ately. “Science unknown” is another poten-
tial trap. This is where a certain part of the
machine is not defined, perhaps waiting for
process improvement or definition. This part
of the project needs to either be dealt with
separately or defined prior to project
launch.

Occasionally, there can be a poor techni-
cal fit between the client and the outsource
supplier based simply on past projects. An
open discussion of what the core compe-
tencies of the supplier are and how its past
projects detail some technical fit for the
project at hand will alleviate this problem. A
discussion of what the supplier does not do
well is also in order. A check of two or three
prior project references may shed some
light on the supplier competencies as well.
Lastly and simply, it is vital to ensure that
your project will be important to the suppli-
er in terms of size and schedule versus its
other customers and projects.

Reasons to
Outsource
Complex Design
Engineering and
Manufacturing
Only 10 years ago, typ-
ical machine OEMs
would probably not
have outsourced com-
plex design and manu-
facture for their prod-
ucts. “That’s what we
do,” they might have
said. So why do they
outsource now? It is
too simple to say that
OEMs only outsource
when they lack the
resources to do all of
their own designs
internally. Generally,
the most powerful
reasons driving out-
sourcing are either a
dramatic cost reduc-
tion or an opportunity
to generate greater
revenues. Outsourcing
non-core technologies

has often been demonstrated to generate
significant cost reductions. As the technol-
ogy is non-core, it is often not staffed with
the client’s best resources, whereas the out-
sourced provider has   made the continuing
investments to be the expert in this area
because it is its main business. The oppor-
tunity to generate increased revenues
results from an extension of the product
line to own an up- or downstream process.
Outsourcing the line extension allows it to
take advantage of the selling, service and
field infrastructure already in place without
adding new capabilities to its develop-
ment/manufacturing team. The business
solutions that outsourcing has provided to
clients include:

● To extend their product line
● To validate or calibrate their product
● To update a legacy product
● Develop a non-core subsystem
● Address customer specials

Clearly, not everything should be out-
sourced. The key question of whether to
outsource or not relates to business strate-
gy and starts with the query, What is it that
only we can do — the reason our customers
come to us? Once the OEM has made the
strategic decision to outsource, there is
nearly always a “time-to-market” factor.
Usually it has taken so long that the OEM is
realizing the revenue lost on delaying the
project. In today’s economy, companies
have trimmed back their development staffs
so drastically that certain skill sets are no
longer in-house and engineers are simply
overloaded.

Why Outsourcing Complex
Design is Different from
Other Outsourcing Models
In the high-volume world of electronic
manufacturing ser-vices (EMS), the deliv-
erable is usually a very tangible part or
small subassembly that the OEM is already
making in volume. With complex equip-
ment, it likely begins with nothing more
than a manual process or a vague concept.
Complex equipment is very multidiscipli-
nary in nature, incorporating mechanics,
electronics, software and fluids. It is also
produced in low volumes relative to EMS.

From Developing Products in Half the Time: New Rules, New
Tools by Preston G. Smith and Donald G. Reinertsen. Copyright
© 1997 John Wiley and Sons Inc. Reprinted by permission of
John Wiley & Sons Inc.

The Design Problem
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Typical volumes may be several hundred
over a four- to five-year life cycle.

Machine design outsourcing offers the fol-
lowing differences and challenges:
1. Machine design is very collaborative.

There is often a high degree of depen-
dence between the process requirements
and the design. A high level of communi-
cation is required that can either be
accomplished by working with a local
supplier or by effective use of long-dis-
tance collaboration tools. Preference
should be given to the local suppliers as
the collaboration tools, while getting
better, are still not a substitute for face-
to-face interactions.

2. Multiple design approaches must be con-
sidered to achieve a truly excellent out-
come. Initially there may be sketches,
preferred architectures and key compo-
nents defined, but these will change once
the project is underway. Many changes
will occur along the way. An important
part of achieving a superior outcome is
to synthesize the competing interests of
the various stakeholders into a single
product vision.

3. Design content can be produced by all
parties: customer, supplier, or even a
third party. Software is a good example;
sometimes this is best done internally or
by a third party, depending on who has
the core competence and long-term sup-
port considerations. In these cases it is

especially important to be clear about
who is responsible for the entire project’s
success.

4. Different stakeholders have input at a
machine OEM. Who will be responsible
for defining the product from engineer-
ing, marketing, manufacturing, field ser-
vice, sales, etc.? Who will champion the
product vision so we can be ultimately
successful?

5. “NIH” (not invented here) can be a per-
ceived threat, especially in bad economic
times. Sending work outside while the
company is downsizing can seem demor-
alizing to the remaining employees.

6. Very difficult to multi-source. There is a
certain “leap of faith” and trust in a sup-
plier when the first project is started.
Look for one that aligns itself with your
goals and can profit from helping you
succeed. The cliché “win-win” has to be
present for a successful long-term rela-
tionship.

7. Design ownership. In most cases, the
client who is paying for the NRE (non-
recurring engineering charges) will end
up owning the design.

8. Sole or dual source responsibility. A
potential problem can arise when one
company designs the product and anoth-
er manufactures it. A philosophy based
on over 20 years of experience is that the
best way to ensure that design goals and
manufacturing goals are both met is to
use a single turnkey source. 

The advantages are that one company is
accountable for the manufacturability and
cost issues. The ramp to revenue can also
be compressed as changes resulting from
the market introduction can be rapidly cut
into production. This makes the transition
from prototype to volume much more
seamless.

Once the design has stabilized and
changes are minimized, it may then make
economic sense to transfer the manufac-
turing to a lower-cost manufacturing site,
perhaps offshore. The technical complexi-
ty, customization and volumes of the
machine must be considered when making
this decision.

Summary
A complex design outsourcing relationship
can be successful for both parties when a
committed partnership is formed with an
alignment of goals for the current and
future projects. Early project involvement,
clearly laid out expectations, and frequent
and consistent communications will all
contribute to the successful outcome.
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