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O EMs face market forces that require con-
tinually refreshed product lines, reduced
research and development costs, reduced

time-to-volume cycles and optimized supply
chains to reduce the costs of acquisition and prod-
uct support. Many OEMs have developed cost-
reduction strategies focused on major cost drivers.
Some companies have shifted design engineering
to lower-cost geographies. Some have strategically
switched to original design manufacturing solu-
tions. Many have divested internal manufacturing
operations and now leverage contract manufac-
turing services provided by EMS companies. Oth-
ers have outsourced back-end logistics needs to
third-party logistics providers (3PL). As a result,
OEMs have effectively reduced vertically integrat-
ed overhead costs, yet continue to seek solutions
that further optimize the supply chain and drive
to the absolute lowest cost of acquisition.

Major direct cost drivers include:
• Research and development.
• Project engineering.
• Supplier support.
• Production.
• Distribution.
• Product support.
What can be done to further reduce cost and

time-to-volume? The answer lies in supply-chain
engineering.

For years OEMs have leveraged EMS compa-
nies to reduce product costs. But that leverage

has been mostly limited to material sourcing
and low-cost global manufacturing and distrib-
ution. To provide more differentiated value for
their OEM customers, EMS companies have
expanded their service portfolios to provide
cost-effective design-to-distribution solutions.
Many have added front-end design and product
industrialization services in an effort to leverage
design and thereby win volume production con-
tracts. Others have invested in vertical integra-
tion capabilities including plastics molding,
sheet metal, PCB fabrication and interconnect
products which, when added to their existing
capabilities, offer a complete system solution.

Offering individual service solutions (design,
prototyping, NPI, supply-chain management,
production, distribution and repair) is simply
not enough. The key is providing a comprehen-
sive supply-chain solution that seamlessly
addresses all the major cost drivers concurrent-
ly. Such a solution – and the resulting value
propositions – would provide any EMS compa-

How “clusters” of linked world-class
suppliers can create products in ways
vertically integrated EMS firms cannot.

A Supply-Chain Engineering Solution
Bill Coker

28 Circuits Assembly NOVEMBER 2004 circuitsassembly.com

FIGURE 1: The Virtual Cluster model.
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ny with a highly competitive value proposition for almost any
OEM customer.

One EMS company’s answer: a Virtual Cluster service solu-
tion. A Virtual Cluster is a team of world-class, highly specialized
experts assembled to provide a seamless product creation solu-
tion focused on cost reduction and time-to-market velocity. It’s
a cooperative product creation initiative between OEM, EMS
provider and key supply-chain component and/or service sup-
pliers. The makeup of the cluster depends on the scope of work
and product specification, but can include:

• Electrical design.
• Industrial design.
• Plastics tooling and production.
• Sheet metal tooling and production.
• Interconnect solutions.
• Test and manufacturing.
• Logistics and repair.
In the Virtual Cluster model, the Cluster

Leader (in this case the EMS provider) is
responsible for selecting best-in-class com-
ponent technology providers as partners.
Compare this to the traditional EMS strate-
gy of vertically integrated capabilities,
which results in internal resources that are
not generally best-in-class. Figure 1 illus-
trates how the Virtual Cluster model works.

With the OEM customer at the center,
the EMS supplier is the Cluster Leader,
much like a general contractor coordinating
the construction of a custom home. The
Cluster Leader and Product Creation Team
essentially assume the role and responsibil-
ity of the OEM’s project engineering orga-
nization.

The Cluster Leader owns:
• The product specification.
• The master project development

schedule.
• The management responsibility of the

cluster partners and their development
schedules.

• Product cost targets.
• Project variances.
• Tooling strategy and schedules.
• Test development strategy and sched-

ules.
• Product qualification strategy and

schedules.
• NPI strategy and schedules.
• Production manufacturing strategy

and schedules.
The Virtual Cluster aims to provide a

comprehensive engineering, supply chain,
manufacturing, distribution and product
support solution that optimizes the product

creation process, reducing the OEM’s R&D expenses, product pro-
duction and distribution costs, and after-sales support costs.

Contractually Aligned
There are two approaches to implementing full-service, out-

sourced design and manufacturing: vertically integrate all
required capabilities into a single company, or form a virtual
solution of world-class cluster partners that together can provide
a seamless product creation solution.
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Individually, these virtual cluster partners provide only spe-
cialized components of the total solution. Together they can
innovate, solve problems and further optimize process cre-
ation, reducing cost and time-to-volume. Individually, they
compete for new business based on their own particular mer-
its and value propositions. As a team, their value propositions
are enhanced and their opportunities to win new business
greatly improved. An expanded alternate sales channel is effec-
tively developed.

The Virtual Cluster is more than just a loosely aligned group
of component and service providers; it is a formal contractual
partnership. Cluster partners have committed to collaborate as a
team; they win together and lose together. The more innovative
and aggressive they are, the more success there will be. They must
also make certain investments in the virtual cluster partnership.
The partners have committed in many cases to collocate where it
makes sense to improve collaboration, improve communications
and share overhead support costs if possible. They have agreed to
extend preferential pricing, share intellectual property and pro-
vide favorable business terms and conditions. Each cluster part-
ner is required to dedicate a sponsoring executive to direct and
proactively manage the cluster steering committee. They are also
required to dedicate engineering, quality, planning, IT and pro-
duction resources.

This virtual integration team of key suppliers works together,
project by project, to drive cost reduction and increase velocity
to the product-creation process by focusing on best-in-class
innovation, cooperation and focus (Figure 2).

Redirecting Resources
A certain amount of risk is associated with any change in the

product creation process. OEMs balance risk with potential
benefits. In this model, an OEM could outsource design, project
management and portions of supply-chain management. By
outsourcing some or all of the product-creation process, an
OEM can:

• Reduce internal R&D costs.
• Reduce internal supplier support costs.
• Reduce engineering overhead and associated support func-

tions.
• Reallocate key technical resources.
• Achieve faster time-to-volume.
• Reduce production and distribution costs by sharing ser-

vices.
• Eliminate incoming inspection and provide improved sup-

ply-chain strategies.
• Improve planning (simultaneous cluster planning vs. two-

tiered planning).
The extent of cost savings derived by the OEM depends on

the amount of collaborative engineering it performs and the
amount of internal resources that can be redirected to other
functions (Table 1). An OEM could potentially reduce its R&D
and project engineering costs by as much as 50%.

Outsourcing the product-creation process and associated
supply-chain interface permits the OEM to focus on its core

competencies. The costs of internal new product development
teams and key supply-chain management initiatives get shifted
to the EMS provider. By shifting product creation to an out-
source partner, the OEM can reallocate key technical resources to
other areas of the business, substantially reducing the need for
more overhead.

Through the Virtual Cluster model, an EMS company can
offer best-in-class solutions without incurring the additional
cost and overhead inherent with acquisitions. Their value and
services are more flexible and adaptable to support multiple cus-
tomers and multiple products. While most EMS companies
attempt to provide a range of design, manufacturing, distribu-
tion and after-market repair solutions, few have the experience
required to provide complete design solutions and resources to
manage the entire project engineering process. These companies
need to shift their core focus from manufacturing and test to
invest in supply-chain engineering. The OEM is looking for the
EMS supplier to take over more than just design; they want EMS
suppliers to manage the entire product creation process includ-
ing project engineering. The Virtual Cluster model aligns spe-
cialists that can provide seamless product creation while address-
ing all major cost drivers. ■

Ed.: This article is adapted from a presentation at SMTA International, Sep-

tember 2004, and is used with permission of the author.

Bill Coker is vice president of sales and marketing, Elcoteq America (elcoteq

.com) and a member of the CIRCUITS ASSEMBLY Editorial Review Board; bill.

coker@elcoteq.com.
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FIGURE 2: Cluster collaboration drives innovation, cost reduction and
time-to-volume velocity.

------------------- Outsource Models -------------------

OEM CDM ODM Virtual Cluster

Project Engineering OEM Shared ODM VC

Supply Chain Management OEM Shared ODM VC

Electrical Design OEM Shared ODM VC

Industrial Design OEM Shared ODM VC

Mechanical Design OEM Shared ODM VC

Electro-mechanical Design OEM Shared ODM VC

Application Software OEM OEM ODM VC

Qualification Testing OEM OEM Shared Shared

TABLE 1: Cost savings rise as process ownership migrates from an
internal vertical integration model to a virtual integration (Virtual Clus-
ter) model.


