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INTRODUCTION

The challenge then becomes
deciding which work you
outsource and which work
you keep internal.

MARK HENAULT The product development (PD) process has gotten
Chief Technology Officer more complex and demanding. With the need for faster
ALTEN Technology output, lower costs, and more innovative products, it’s
mark.henault@alten.com harder than ever for companies to manage their internal

PD teams and remain diligent and successful. Midlevel,
full-time engineers can cost up to 2.6 times their annual
salary when taking into consideration overhead and
burden costs. In addition to this financial impact, internal
PD teams face numerous project management pitfalls
that deter, delay, or distract from productivity. For these
reasons, outsourcing PD is a valuable option for many
companies.

The challenge then becomes deciding which work you
outsource and which work you keep internal.

This paper will help you make those decisions. We'll
break down the two basic types of work involved in the
development of every product being sold, outline the
advantages of outsourcing PD, and investigate the three
variables that influence the decision to outsource PD.
We'll then work through scenarios that demonstrate
when it makes sense to outsource work and when work
should be done internally.
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TYPES OF WORK

Before we discuss the benefits of outsourcing PD,
consider that there are two basic types of work involved
in every product being sold. The first type is core
competency work, which increases your company’s
intellectual property (IP) and gives it a competitive edge.
The second type is standard work that must be done to
launch a product but does not necessarily represent true
IP, such as designing housings, performing structural
and thermal analyses to prove the product will operate
properly, designing packaging, and completing required
testing and certifications. Although standard work isn’t
as valuable as IP work because it does not provide a
strategic differentiator for your company, in many cases
it can represent more than 50-70 percent of the work
necessary to launch your product.

Example: Many believe Apple’s differentiator to be the
usability of its products or its ability to incorporate the
correct level of technology in the easiest-to-use package.
Apple’s internal engineers are primarily focused on how
the operating systems, user interface, and supporting
services (i.e., the App Store or iTunes) allow people to
easily use the hardware they buy. The engineers also
focus on a few key areas that support this overall user
experience, such as the primary processor and graphics.
Although Apple tends to focus on its core competency by
developing the user experience in-house, it outsources
the standard work of developing such things as basic
sensors, hardware, and packaging design.

Companies tend to be very effective at staying on

the cutting edge of PD when they focus their internal
efforts on their core competency. They don’t get bogged
down with the inefficiencies that tend to creep into an
organization when it also tries to handle the standard
work outside its core competency. When your internal
PD team also has to juggle manufacturing, new PD, and
sustaining engineering, you often end up with ancillary
tasks taking up the bulk of your new PD effort. System-
wide inefficiencies then enter your PD efforts, which
make you even less efficient as time goes on. Companies
in this situation tend to hire more managers, engineers,
and other staff to solve this problem, yet they generally
find that they become more inefficient as they acquire
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Companies tend to be very
effective at staying on the
cutting edge of product
development when they
focus their internal efforts
on their core competency.

more staff. The type of work your company does is
relevant not only from a general staffing perspective but
also in terms of how to decide which work to outsource.

The best solution for optimizing your PD success is

to look at all the cost components and potential PD
productivity issues ahead of time, and then build your
team to prevent those pitfalls. As PD evolves, your
people and processes need to evolve with it. Changing
how you see your teams and the skill sets they can
provide will only help you go further in your PD efforts.

When optimizing resources already in place, you must
consider all team capabilities across the entirety of the
PD spectrum and map out the whole of your project
phases. No task is too small, and no skill is irrelevant.
Ensure that you understand the skills you are missing
and plan to compensate for them.

The first step in deciding which work to outsource is

to ask the question, Does this work represent a core
competency or strategic differentiator between our firm
and our competition in the marketplace?

Understanding the value that PD work adds to your firm
helps you to determine what work is better to outsource
versus handle internally.
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OUTSOURCED PRODUCT DEVELOPMENT BENEFITS

Here are some of the advantages that partnering with
an outsourced engineering firm may have overusing an
internal PD team:

B High-productivity output: Outsourced engineering
firms are project management experts. They can
stay in business only by maximizing productivity
and steadily completing projects, so an outsourced
engineering firm that has been in business for more
than 10 years has kept literally hundreds of clients
happy. By having multiple skills under one roof,
engineering firms can also supply what you need, when
you need it. You don’t need to have 10 full-time people
on staff to supply the 10 unique skill sets that you need
only three months per year on given projects. You also
don’t need to support many expensive, customized
tools that are not fully utilized.

B Multi-industry experience: The ability to work on
multiple projects simultaneously across industries
and across quality standards affords outsourced
engineering firms the ability to gain experience in
more industries than is typically possible for most
companies’ internal engineering teams. That cross-
pollination ensures outsourced engineering firms
are kept abreast of new advances in manufacturing
techniques, design practices, quality systems,
materials, and assembly techniques, which is generally
difficult for the clients they support to do.

B Networking: Because they work in multiple fields,
outsourced engineering firms typically have large,
established networks of vendors and consultants. This
gives their clients a competitive edge when considering
various PD elements such as buying materials
and building tools or bringing in experts in highly
specialized fields. Clients with a unique or obscure
problem can trust an outsourced engineering firm to
find the solution because of their extensive network of
skill sets.

B Sustaining engineering: Because outsourced firms
generally support existing products for many clients
simultaneously, they are likely solving similar issues
for multiple clients. This translates into optimal
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Companies with a unique or
obscure problem can trust
an outsourced engineering
firm to find the solution due
to their extensive network
of skill sets.

recommendations in terms of end-of-life component
management and sustaining engineering efforts.
Outsourcing your sustaining engineering also allows
your best and brightest internal engineers to focus on
R&D efforts, which can improve job satisfaction and
naturally allow engineers to grow their skill sets.

Cost/value engineering: Given their vast experience
and network of resources, outsourced engineering firms
are better positioned to design and deliver products at
the optimal cost and best value for their clients.

Manufacturing optimization: Because they design
products for multiple industries, outsourced
engineering firms are on top of new advances in
manufacturing and assembly technology. They tend
to bring a fresh eye to designs and can recommend
materials or processes an internal team may not

have exposure to. Engineering firms that don’t do
manufacturing in-house can also be a plus in that
they’ll design the product to meet your needs,
regardless of what they can readily build. This can give
you more cost control by ensuring that you get a good
design that you can shop around while avoiding being
committed to a single contract manufacturer.

Timeline driven: Outsourced engineering firms

are used to working within very tight timelines and
budgets. They also understand the cost of delay and
are extremely efficient at minimizing time to market.
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PRIMARY VARIABLES

We have established how productive, timely, and cost
effective outsourcing PD work can be. Now, let us
determine exactly when to outsource PD work.

There are three primary variables that affect the

PD space: time, cost of tools, and the IP content of
engineering. Examining these variables will help you
decide what work is worth performing in house and what
work is better outsourced.

TIME—TYPE OF WORK AND SUPPORT REQUIRED

®  Unpredictable and specialized work: Is the work
sporadic, requiring an unpredictable number of hours or
engineers to complete? Does it require specialized tools?

> Inthis case, outsourcing can be beneficial for several
reasons. First, you can ramp up additional resources
or “surge” when needed without the ongoing cost
of personnel or tools. Second, outsourcing allows
you to easily obtain specialized skill sets that might
otherwise be overlooked at the start of a program.
When specialized needs are ignored, they’ll usually
create alarge problem (e.g., rework or the challenge of
trying to find an expert late in the program) when they
inevitably arise. Finally, if your PD team is expected to
support unpredictable or specialized work, it can lead
to long schedule delays and shortcuts.

®  Core technology: Is the work routine—does it
consistently bring work to your engineers, and allow
you to forecast time and team allocations? Is this skill
considered a core asset to your firm?

> The earlier reference to Apple is an example of
core competency or technology work. Apple’s
development of the user interface and how apps
interact with the hardware on the iPhone is a critical
feature and represents IP that it maintains strict
control over. This work is vital to Apple, so it’s work
that ought to be done internally.
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COST OF TOOLS—SUPPORT REQUIRED

®  High cost, high maintenance: Does the work require

specialized tools, software, or resources in order to
complete the project?

> This is ideal work to outsource if your organization
needs this type of support sporadically. The high-end
analysis and specialized design tools (e.g., optics and
thermal tools) needed for this work can be expensive
to acquire and maintain, often requiring specialized
workstations and a highly trained user. Engineering
firms can spread this cost around because they tend
to support multiple clients. Their users will spend
hundreds of hours per year using the tools (becoming
expert users) and, in most cases, will be able to solve
the problem faster than an internal resource who is
a sporadic user of the tool. Also, the engineering firm
is likely to have users who receive constant training
and have the latest version of the tool because of the
high utilization.

B Low cost, low maintenance: Does the work require

minimal tools or training to solve the client’s problem
or complete the project?

> It can be valuable to do work in house when it
involves tools that are low cost, easy to learn, and
used daily across a wide range of PD. This type of
core competency work is something that your team
should develop.

IP-TYPE OF WORK AND SUPPORT REQUIRED

® Low IP/low complexity: Is the work required but not a
differentiator for the marketplace?

> This work can readily be outsourced because the
intrinsic value to your organization is low. The risk
that a competitor can reverse engineer this type
of work, or that you use an off-the-shelf solution,
may be worth the trade-off in development time
and cost. If you need to add resources, skills, or
tools to do this type of work on a project, consider
asking yourself whether it's worth the expense in
personnel, management, or office space.
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> High IP/high complexity: Does this work provide a
core competency or strategic differentiator between
your firm and your competition in the marketplace?

> In general, design work that has a high IP
component or a high level of complexity is the type
of work in which your internal team should develop
their expertise. This is the core competency that
separates you from your competition. For example,
if your firm specializes in designing payloads for
satellites, you might consider the core skills as being
highly versed in how to make the lightest structures
that can survive launch loads and how to conduct
structural analysis.

Now, taking the variables above, we’ll map out the
instances that show when to outsource PD work and
when to keep projects internal.

INTERNAL VERSUS
EXTERNAL

There are multiple scenarios to choose from when you
decide what work to perform internally and what work
to outsource. Focus on the following as you build your

internal PD team or select what to outsource:

B Build your internal team with highly skilled
individuals focused on the high-value IP
development/high-complexity work that will
provide the core for differentiated products in the
marketplace. Ideally, this team would require only
low-cost tools and maintenance, or, if they require
high-cost tools and maintenance, the work is a barrier
to entry to or provides a competitive advantage over
your competitors.

B Build your internal teams to perform high-volume
work that involves low-cost tools and maintenance
that make it easy to build a flexible team without a lot
of overhead. Good examples of this would be drafting,
repetitive engineering (similar products), and initial
product launch or manufacturing support. This work
should also be geared toward requiring minimal project
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management support because this is an expensive
resource, and most firms find it difficult to achieve the
correct project managers-to-engineers balance—an
imbalance of either will dramatically affect the cost
and performance of the team.

CONSIDER THE FOLLOWING

The overriding goal of an internal team is

to develop products that truly provide a
competitive advantage to your company.

Any function that does not directly provide a competitive
advantage is generally better outsourced:

B Use external teams for highly skilled, low-volume

work where the cost to have that skill set in house
would be prohibitive.

Use external teams for skilled work that requires
expensive tools, especially if those tools cannot be
leveraged across product lines to stay fully utilized. A
costly tool or piece of software that does not receive
adequate maintenance and user training is just an
unnecessary expense for the organization. This
guidance can also apply to designing complex products
(e.g., small, complex mechanisms; pumping systems;
and plastic housing designs) that require extreme
expertise in the CAD system, manufacturing methods,
or materials to achieve a required price point. Thanks
to the variety of projects they support, outsourced
engineering firms may be faster at this kind of work
and provide more diverse options your internal team
may not think of.

Use external teams for work on disposable products.
This situation comes up routinely when working with
medical devices where the cost of the disposable
part of the device will make or break the new
device’s commercial viability. Outsourced partners
regularly perform extreme cost engineering. With
their exposure to multiple industries (e.g., consumer
products and medical devices), the outsourced
partner routinely works with the latest materials and
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processes, which can drastically reduce the costs of
many disposables.

B Use external teams for low-IP, high-volume work,
especially if it involves complex engineering.
Outsourced engineering firms have highly experienced
engineers on staff and under contract who routinely
work in their specialized niche of engineering. When
you need something complex designed (e.g., firmware,
hardware, software, user interface, and industrial
design), an outsourced partner can generally free up
the ideal person to work on the project, which may not
be feasible within your internal team.

B Use external teams for cost engineering. Outsourced
engineering firms routinely design widely varying
products, which keeps them abreast of the latest
manufacturing techniques and materials. This
knowledge can be invaluable when reducing the cost
of existing product lines.

B Use external teams for sustaining engineering.
Outsourced engineering firms can generally build a
core team to take over sustaining engineering work
from a client’s internal team. This allows clients to do
the following:

> Work with the outsourced engineering firm to build
ateam with the ideal core set of skills and then
borrow any other required skills from the rest of the
outsourced firm as needed to keep the project on
schedule. This can readily be done by outsourced
partners because their business model already has
maximum flexibility built in. This ability to bring
resources in and out of a project is rarely matched
via internal resources.

> Obtain new and varied manufacturing knowledge
for improving end-of-life sourcing and replacement
components. Because many outsourced engineering
firms work in multiple industries, their exposure to
viable alternatives is likely to be well developed.

> Control costs by focusing their internal resources
on building IP or focusing on a core competency or
strategic differentiator.
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MONETARY VALUE

CALCULATING INTERNAL PD COSTS

Throughout this series, we have provided numerous
formulas and scenarios to help you realize the monetary
value and costs associated with PD. Now, let’s consider
how to calculate the return on assets (ROA) for your
internal versus outsourced resources.

The most direct method to calculate internal PD costs is to
look at any skill set that you need more than 1,500 hours
per year as a core function of your group and for which
you require a full-time employee. Taking the midlevel
mechanical engineer (ME) we used as an example in part
one of our series and a need for 10 MEs, the true cost of
an internal core team is roughly $2 million, as seen below.

B Fully-burdened annual cost of one full-time, mid-level
ME = $204,801.58

® 10 MEs x $204,801.58 = $2,048,015.80 annual cost

These resources will be full-time employees on your
team, so you will incur their full annual cost regardless

of whether you utilize them fully or not. The question to
ask of this core team is, Can | outsource any of this work
without affecting my competitive advantage and do so

at a lower cost? In cases with a long-term contract, many
outsourced engineering firms (even those based in the
US) can provide equivalent talent at much lower overhead
rates than you would be able to staff internally.

CALCULATING OUTSOURCED PD COSTS

Consider a new project that requires multiple (six to
seven) experts who must each contribute 200-1,200
hours (approximately 6,500 total hours) for the project to
be successful. If you've tried to build an internal team to
support this project but don’t have multiple programs to
utilize the personnel full-time, you should review how to
calculate the true cost of this internal team compared to
outsourcing the work. For general purposes, we'll continue
to use the same example of a midlevel ME with an
$80,000 annual salary and ignore such things as the cost
of any specialized tools, employee retention, and training:
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Approximately six to seven full-time employees
(to support multiple 200-1,000 hour long tasks)
= 6,500 hours

Full-time, in-house annual cost:
$204,801.58 x six to seven employees =
$1,228,809.48 to $1,433,611.06

Outsourced cost:
6,500 hours x $135 to $160/hour =
$877,500 to $1,040,000

The difference in using an outsourced engineering

team versus your internal team for 6,500 hours of work
amounts to approximately 28 percent savings. Although
you will obviously have more available hours if you hire
six to seven full-time staff, if they don’t have the proper
skills or the required specialized tools, you will be far less
efficient and generally will spend more trying to do this
work internally than if you were to outsource it.

ACTION STEP

Using the formulas and strategies

provided within this paper, compare the
cost of performing product development
internally versus outsourcing your efforts.

ALTEN TECHNOLOGY

CONCLUSION

The challenges involved in doing PD work in house make
outsourcing a valuable option for many companies.
Deciding which work ought to be done in house and
which work should be outsourced involves inspecting
your PD efforts through the lens of the primary
variables that affect PD, including time, cost of tools,
and level of intellectual property or core competency
and then comparing the cost of maintaining an internal
PD team to the cost of outsourcing some of your work.
After optimizing your internal team to focus on your
company'’s core competencies and high-IP work, you
may be looking for an external engineering firm to
handle your challenging, unpredictable, or low-IP work,
especially if this work involves expensive tools or costly
training. As an experienced team of multidisciplined
engineering experts, ALTEN Technology has supported
the PD efforts of hundreds of clients.

We can bring you the specific support you need so your
internal team can focus on your core competencies and
maximize your PD-ROA.
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