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The Configuration Management Benchmark Report

Executive Summary

Configuration management (CM) problems can negatively impact product profitability
by effecting product quality, delaying product launches, and increasing product devel-
opment, direct product, and product lifecycle costs. Yet ongoing engineering changes —
especially in cases in which there are multiple product configurations — make it difficult
to keep bills of material (BOMs) and other product data accurate and synchronized across
the enterprise and the product lifecycle.

Key Business Value Findings

Companies that are best in class at configuration management (CM) hit each of the prod-
uct development and lifecycle targets that drive product profitability, on average, 89% or
more of the time — providing a significant performance advantage over their peers. These
targets include product quality, launch dates, product development cost, product cost,
product revenue, and product lifecycle costs.

Implications & Analysis

e Best in class are 38% more likely to have standardized processes for developing
and maintaining product data such as BOMs, for managing product changes
(200% more), and for communicating these changes downstream (80% more).

e Best in class companies extend CM to downstream and upstream stages in the
lifecycle and to more product-related information, for example, to product docu-
mentation, manufacturing instructions, electronic design, and specifications.

e Best in class companies are twice as likely as other companies to leverage cen-
tralized product data to improve control of product configurations, twice as likely
to use specialty configuration management solutions, 20% more likely to use
workflow, and over 300% more likely to use service management solutions.

Recommendations for Action

e Formalize CM processes, particularly for analyzing, approving, and communicat-
ing changes — and educate the company on the importance of configuration man-
agement.

e Extend CM practices, starting early in conceptual design and extending it to
cover product-related information beyond mechanical BOMs.

e Enable CM by using centralized data management for greater visibility and con-
trol of current, authoritative configuration data, leveraging information technol-
ogy to promote standardized processes, and providing CM-focused capabilities
across the lifecycle.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Chapter One:
Issue at Hand

¢ Configuration management (CM) problems can negatively impact product profitability by
effecting product quality, delaying product launches, and increasing product develop-
ment, product lifecycle, and manufacturing costs.

¢ Ongoing engineering changes — especially in cases where there are multiple product
configurations — make it difficult to keep bills of material (BOMs) accurate and synchro-
nized across the lifecycle.

¢ Manufacturers are addressing these challenges by taking action to better manage re-
lease to manufacturing and changes downstream from engineering in addition to taking
actions to improve change management and configuration control in design.
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challenge. Keeping BOMs up-to-date for all product configurations requires
attention from multiple participants in design and the value chain. As products
pass from design to manufacturing and are, ultimately, put into service, con-
figuration management responsibility crosses organizational boundaries, increasing the
complexity of keeping BOMs accurate and synchronized. In particular, miscommunica-
tion of the ongoing product changes throughout the lifecycle can lead to inaccurate data.
This, in turn, can result in decreased quality, increased costs, and delayed time-to-market.

Managing bills of material (BOMs) and related product data effectively can be a

The Importance of Configuration Management (CM)

In fact, Aberdeen research indicates that quality, time to market, and costs are top pres-
sures driving companies to improve configuration management (Figure 1). The cost pres-
sures are not limited to product development costs, but impact direct products costs as
well, which, in turn, can affect margins. Perhaps even more important, the pressures in-
clude total lifecycle costs, such as service or warranty costs — making configuration man-
agement a significant driver of total profitability across the product lifecycle. This is in-
creasingly important as more manufacturers develop strategies to increase revenue by
extending into maintenance lifecycle, particularly for those that enter into performance-
based service agreements where excess maintenance costs are absorbed by the manufac-
turer. (For more on this topic, please read Aberdeen’s Managing Risk and Reward in the
Performance-Drive Service Chain Report.)

All print and electronic rights are the property of Aberdeen Group © 2007.
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Figure 1: Pressures Driving Improvements in Configuration Management
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Why is configuration management critical in
these areas? CM provides the blueprint by
which products will be produced and ser-
vices delivered. Without clear information,
manufacturing and service processes will be
inefficient at best. At worst, mistakes due to
poor configuration information can lead to
severe quality and product performance is-
sues, impacting a company’s reputation as
well as driving service or warranty costs out
of control. A clear, current and accurate
product definition is critical to ensuring that
products meet quality, time to market, and
cost targets — the targets that ultimately lead
to product profitability.

10%

15% 20% 25% 30% 35% 40% 45%
@ All Respondents
Source: Aberdeen , February 2007

Defense Manufacturer

“For our company, it's a question of compli-
ance with our customers. Having configura-
tion management is an expectation that
major airframe customers have, its’ almost
a price of entry. It's a customer requirement
to know what’s in each product and lot in
case of component failure, and obviously
configuration management is the way to
handle this.”

Managing Configurations: Easier Said Than Done

While it’s clear that effective configuration management can have a significant impact on
product profitability over the lifecycle, a number of challenges inherent to keeping prod-
uct configurations up to date and accurate make this difficult (Figure 2).

All print and electronic rights are the property of Aberdeen Group © 2007.
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Figure 2: Top Challenges to Effective Configuration Management
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First and foremost is the difficulty of maintaining the accuracy of BOMs (40%). Com-
plex products can have thousands of components, each with its own revision and product
lifecycle. A clear understanding of which items are required and which revisions are
compatible is critical to preventing costly issues in manufacturing or service. Getting the
configurations right the first time might be difficult, but this problem cascades when
there are engineering changes. Even for simple products, frequent changes open up the
possibility for miscommunication and errors that can drain profitability. Configurations
can be particularly difficult to manage across multiple configurations of the same prod-
ucts, where BOMs represent multiple potential variants of a product in a single “super
BOM?” that includes configuration rules and constraints.

Taking Action across the Lifecycle

In response to these pressures and challenges, companies have been taking actions to im-
prove configuration management processes (Figure 3). Benchmark results show that they
realize that configuration management is a lifecycle issue — including, but going beyond,
design and engineering through to the in-service support of the maintained asset.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Figure 3: Top Strategic Actions to Improve Configuration Management
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In particular, 59% of Aberdeen survey re-
spondents reported trying to improve change [® : .
management across departments, followed | “We have a formal engineering change
by 48% who indicated that their companies process, where we submit the Changes we
are improving the handoffs between engi- | want to make, which goes through depart-
neering and manufacturing. The coordina- | ments like manufacturing, purchasing, qual-
tion between different departments — and ity, engineering, and even marketing for
often companies — required to produce a | sign off. Depending on the effective date

product involves people responsible for | we set, this drives our BOM and MRP.”
manufacturing, procurement, planning, qual- ;
Michael Hollen

ity, and service. An engineering change can X X
impact all of them, and failing to coordinate Design Supervisor
the feasibility and timing of the change can
result in costly rework, scrap, or other wasted time and money. The handoff between de-
sign and manufacturing, in particular, is receiving attention. This process typically in-
volves translating the BOM to a manufacturing view and localizing the BOM and related
information to accommodate the manufacturing environment. Mistakes in this process
can lead to costly errors and delays — again negatively affecting profits.

All print and electronic rights are the property of Aberdeen Group © 2007.
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PACE Key — For more detailed descrip-
tion see Appendix A

Aberdeen applies a methodology to benchmark
research that evaluates the business pressures,
actions, capabilities, and enablers (PACE) that
indicate corporate behavior in specific business
processes. These terms are defined as follows:

Pressures — external forces that impact an
organization’s market position, competitiveness,
or business operations

Actions — the strategic approaches that an
organization takes in response to industry pres-
sures

Capabilities — the business process competen-
cies required to execute corporate strategy

Enablers — the key functionality of technology
solutions required to support the organization’s
enabling business practices

e Product quality

e  Product launch dates

e Product development costs
e Direct product cost

e Product revenue

e Product lifecycle costs.

The Configuration Management Benchmark Report

Yet questions such as what approaches to
configuration management are successful
remain. To better understand the approaches
companies are using and which ones deliver
the best results, Aberdeen surveyed bench-
mark participants not only on the actions they
are taking, but on the capabilities — processes
and organizational approaches, — and tech-
nology enablers they have put in place to ac-
tively address their challenges.

Using Aberdeen’s PACE Framework (see
Pace Key at left) and Competitive Frame-
work (see below), survey respondents were
classified into three levels of performance to
determine which approaches are more preva-
lent in companies that are leading the pack in
hitting their product development and lifecy-
cle targets, including:

The following chapters highlight the results of this analysis, including the actions that
companies are taking in general and the specific approaches that are delivering results.

Competitive Framework Key

The Aberdeen Competitive Framework defines enterprises as falling into one of the three following levels of

practices and performance:

dustry norm

Laggards (30%) —practices that are significantly behind the average of the industry

Industry norm (50%) —practices that represent the average or norm
Best in class (20%) —practices that are the best currently being employed and significantly superior to the in-

All print and electronic rights are the property of Aberdeen Group © 2007.
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Chapter Two:
Key Business Value Findings

o Companies that are best in class at configuration management (CM) hit each of the
product development and lifecycle cost targets that drive product profitability 89% or
more of the time, on average. These targets include product quality, launch dates,
product development cost, direct product cost, product revenue, and product lifecycle
costs.

o Bestin class companies are overcoming the challenges of configuration management by
educating their organizations on the importance of CM, by providing tailored visibility to
central product information by role, and by extending configuration management beyond
the bill of material (BOM) to include a richer product definition.
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tions across the lifecycle, some companies are finding ways to succeed. As dis-
cussed in Chapter 1, to identify these companies, Aberdeen benchmarked manu-
facturers on six performance metrics (see Figure 4) and aggregated the resulting scores to

establish their levels of performance (“best in class,” “industry average”; and “laggard”)
in regards to their ability to manage product configurations across the lifecycle.

Despite the formidable pressures and challenges of managing product configura-

Best in Class Hit Lifecycle Targets on an 89% or Better Average

Aberdeen findings show a clear performance gap between best in class, average, and lag-
gard companies (Figure 4).

All print and electronic rights are the property of Aberdeen Group © 2007.
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Figure 4: Meeting Product Lifecycle Performance Targets
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Best in class hit their product development and product lifecycle targets significantly
more often than average companies and from two to three times more often than lag-
gards. This performance gap indicates that leading companies are enjoying significant
advantages over their competition in meeting the product lifecycle metrics that drive

product profitability.

Overcoming Challenges: Education, Integration, Visibility

Clearly, with their performance level in all
areas near or above 90%, best in class
companies are overcoming the challenges
identified earlier, such as maintaining
BOM accuracy. They are effectively man-
aging configurations despite ongoing en-
gineering changes, despite the difficulty
of managing the impact of change on mul-
tiple configuration variants, and despite
the resulting work of synchronizing
BOMs across the value chain as engineer-
ing changes are executed.

The key is their corporate-wide scope and

“Our company has a global presence, so we
looked at standardizing procedures and im-
plementing formal training. There were users
outside of the US that needed to understand
what the processes are so that everyone in
the company will have the same view and
understanding of the data and system proce-
dures.”

Bill Oxenford
Configuration Systems Manager

focus on configuration management (Figure 5).

All print and electronic rights are the property of Aberdeen Group © 2007.
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Figure 5: Responses to Overcome Configuration Management Challenges
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Almost half of best in class com-

anies educate their companies on
?he importance of CM I;)ro cesses “One of our largest challenges has to be the hu-

and BOM accuracy. This is the man factor. You have to build a good skilled
workforce that appreciates the importance of con-
figured items — and when things change and the
process is circumvented — bad things happen.”

Aerospace and Defense Manufacturer

foundation for ensuring that these
processes are adopted and incorpo-
rated into the daily routine. Best in
class respondents are 73% more
likely to keep a single version of their product information or BOM and to provide mul-
tiple views by role. These leading companies are also much more likely to extend the
information encompassed by configuration management to include specifications and
other product information.

For example, product documentation and engineering instructions — making the product
definition clear across various stages of its lifecycle. This richer product definition, de-
tailed in Chapter 3, also allows for an enhanced understanding of the impact that chang-
ing one element of a product has on other aspects of the full product.

Based on the successful performance of best
in class companies versus all others, these Manitowoc, Inc
actions are paying off. Chapter 3 takes a
closer look at the capabilities — processes
and organizational structures — as well as the

“We use a single BOM that is maintained
and updated as changes occur.”

technology enablers that support configura- Michael Hollen
tion management activities and help ensure Design Supervisor
product profitability.

All print and electronic rights are the property of Aberdeen Group © 2007.
8 « AberdeenGroup



The Configuration Management Benchmark Report

Chapter Three:
Implications & Analysis

e Best-in-class companies focus on formalizing and improving configuration management
(CM) processes. Compared to all other companies they are 38% more likely to have
standardized processes for developing and maintaining product data (such as BOMs),
2.2 times more likely to have standardized change management processes, and 80%
more likely to have standardized processes for communicating changes downstream.
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e Best-in-class companies extend configuration management — to upstream and down-
stream stages in the product lifecycle and to more product-related information, for ex-
ample, to product documentation, manufacturing instructions, electronic designs, and
quality specifications.

e Best-in-class companies integrate and automate configuration management. For exam-
ple, they are twice as likely as other companies to leverage centralized product data to
improve control of product configurations, twice as likely to use specialty configuration
management solutions, 20% more likely to use workflow, and more than 300% more
likely to use service management solutions to improve CM.

than 90% of the time. To achieve this, they are adopting key best practices that

distinguish them from other companies. In particular, they formalize and stan-

dardize configuration management (CM) processes, extend configuration man-
agement to a broader span of control, and automate CM with key enabling technologies.

B est in class companies hit each of their lifecycle performance targets near or more

Formalizing and Controlling the Configuration Management Process

Best in class companies tend to formalize and standardize all processes relating to con-
figuration management (Table 1) and to
have put in place various controls and organ- [ o
izational structures to monitor and manage | “The supply chain is our biggest issue be-
configuration and change processes (Tables | cause we are global and deal with thou-
2, 3). These companies have gone beyond | sands of suppliers and partners-and every-
educating their companies on CM and [ thing has to work at the end of the day. To
backed it up with business processes that are | this end we have implemented formal proc-
designed to ensure good CM practices. They | €sses including a consistent design phi-
may have developed their own processes or | losophy, and good communication through-
adopted industry best practices such as CMII | out the supply chain.”

from the Institute of Configuration Man-
agement.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Table 1: Implementation of Company-wide, Standardized CM-Related Processes

Formal CM Processes \ Best in Class All Others \
Developing and maintaining product 0 0
data (e.g., BOMs) 4% 32%
Analyzing and approving changes 47% 21%
Communicating changes downstream 45% 259
to affected parties 0 0

Source: Aberdeen Group, February 2007

In particular, the leaders in configuration management are:

e 38% more likely than all other com- Fortune 50 Manufacturer

panies to have company-wide, stan-
dardized processes for developing | “Since our company is an ISO registered
and maintaining product data (in- | company we have specific work instruc-
cluding BOMs). Standards for de- | tions we need to adhere to, and processes
veloping and defining product data | we need to follow.”

are important to ensure consistency,
interoperability, and reuse of infor-
mation.

e More than 200% more likely than all other companies to have company-wide,
standardized processes for analyzing and approving changes. This ensures that
the downstream parties affected by the change will have the opportunity to re-
view it and provide feedback to minimize the disruption of the change itself and
to improve their subsequent decisions about how and when changes will be im-
plemented.

e 80% more likely than all other companies to have company-wide, standardized
processes for communicating changes downstream to affected parties. This helps
to ensure that BOMs stay in synch and that all affected parties know of the
change, hopefully well in advance, so they can minimize disruption.

Best in class also have higher-level or stronger controls in place for the configuration and
change management processes (Table 2).

Table 2: Levels of Control for Changing Released Products

Levels of CM Control

Best in Class All Others

(in Descending Order)
Central control of all configurations 35% 249
Cross-departmental review & approval process 47% 419
Formal communication of changes downstream 129 239,
(i.e., no other formal controls) ° °
Ad hoc or not managed 6% 12%

All print and electronic rights are the property of Aberdeen Group © 2007.
10 « AberdeenGroup



The Configuration Management Benchmark Report

Top performers are also more likely than other companies to have senior manager/vice
president in charge of configuration management (Table 3)

Table 3: Managerial Control of Configuration Management

Responsibility for CM ‘ Best in Class All Others ‘
Executive 3% 29,
Senior manager / vice president 289% 19%
Manager 57% 50%
Design teams 6% 14%
Individual designers 6% 7%

No designated responsibility ) 8%

Source: Aberdeen Group, February 2007

Extending Configuration Management

Best in class also extend the depth and breadth of formal configuration management ef-
forts in a number of ways:

Extending CM throughout the Lifecycle

Best in class companies are more likely to extend formal configuration management
processes both upstream before design and downstream, especially to release to manufac-
turing (Figure 6).

All print and electronic rights are the property of Aberdeen Group © 2007.
Aberdeen Group * 11



The Configuration Mangement Benchmark Report

Figure 6: Use of Formal CM Processes throughout the Lifecycle
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In particular, best in class companies are 1.8 times more likely than other companies to

start formal configuration management proc-
esses during the pre-sales, marketing, or

portfolio planning level of product develop-
ment and 1.5 times as likely to use it during
conceptual design. This is significant because
it means that requirements and other pivotal
product data are kept under revision control, so
that the impacts of changes on early assump-

Aerospace and Defense Manufacturer

“The biggest innovation over the last 10
years has been a more rigorous and granu-
lar configuration management in control of
requirements.”

tions about and requirements of the product are understood and addressed proactively.
This is particularly important given that Aberdeen’s_Product Portfolio Management
Benchmark Report indicates that unclear or continually changing product definitions is

the most common reason that products fail.

Just as important is the use of formal configuration management — by 94% of the best in

class — in release to manufacturing. This is a ;
e « . » Manitowoc, Inc
key transition stage — from the “as designed

BOM, representing the various systems of a
product, to the “as planned” BOM, repre-
senting assembly and/or production se-
quences and manufacturing information.
This juncture is where the product is trans-
formed from a virtual entity to something
that needs to be produced in the physical
world. At this point, changes become more

“Once we have the determined how feasi-
ble a product is and we have our score-
cards from marketing, we then formalize
the BOM process and then require sign off
across a number of departments.”

Michael Hollen
Design Supervisor

costly because finished products, component

All print and electronic rights are the property of Aberdeen Group © 2007.
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inventory, product plans, purchase orders, and plant capabilities must be considered be-
fore a change is made.

Although Figure 6 indicates that best in class companies are at parity with all other com-
panies in using formal CM in the service lifecycle, other benchmark findings reveal the
50% of these leaders (versus 37% of other companies) are extending formal configura-
tion management into the service phase for “as maintained” bills of material. In fact,
companies that are best in class at meeting product lifecycle costs are one third more
likely than other companies to use formal CM in the service lifecycle.

Extending CM to Coordinate Cross-Disciplinary Designs

Today, more and more products involve cross-disciplinary or “mechatronic” develop-
ment — that is, they incorporate electronic and embedded software systems or compo-
nents as well as mechanical parts. According to Aberdeen Group’s Mechatronics System

Design Benchmark Report: Coordinating Engineering Disciplines, manufacturers (68%)

of these products see synchronization of mechanical and electrical design representations
as the top challenge of mechatronic development. It’s also a challenge for configuration

management because not only do all configura- Global Manufacturer

tions — mechanical, electrical, and software — ) .
We have a very long lifecycle product,

and a given product may be retrofitted
i o ) several times. We need to know what
with each other. This is particularly true as parts are, what parts are superseded,
products integrate electronics and mechanics along with the service procedures.”

more tightly, and performance becomes more

have to be at the correct revisions within their
own domains, they must also be kept in synch

dependent on the way that these different ele-
ments work in concert.

In fact, best in class companies are more than twice as likely as others (33% versus 15%)
to manage and link mechanical, electrical, and embedded software configurations (Figure
7).

All print and electronic rights are the property of Aberdeen Group © 2007.
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Figure 7: Managing Cross-Disciplinary Configurations
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This correlates with findings from Aberdeen’s Mechatronics Systems Design Benchmark
Report indicating that seven out of ten companies that are best in class at mechatronics
development plan to integrate data management across engineering disciplines, compared
to half of other companies.

Extending CM to Include More Product Data

However, a commercial product — even a m
complex mechatronic product — is more than

Just its technical design. The product defini- | “Oyr company has been including declara-
tion may include information such as manu- | tions of conformance like Green initiative
facturing instructions and quality specifica- | documents into our BOM in case customers
tions, helping to ensure that it gets produced | have any questions. Tying our compliance
efficiently and to requirements. It also may | initiatives into our BOM has helped us keep

include approved material lists (AML) and | everything more centralized and manage-
approved vendor lists (AVL), which can | gple”

help reduce product costs and ensure quality.
Product documentation and product graphics
are also important though extrinsic compo-
nents of the final product, necessary to its
proper use, function, and maintenance. In fact, Aberdeen’s_Next-Generation Product
Documentation Benchmark Report discloses that 60% of companies that are best in class
in documentation incorporate their documentation function into engineering. This en-
sures the product documentation is kept up-to-date with the latest changes, so that it
doesn’t delay the product launch.

Bill Oxenford
Configuration Systems Manager

Given the role these kinds of data play in ensuring product quality, reducing product cost,
and supporting launch dates, it’s not surprising that leading companies are extending con-
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figuration management beyond BOMs to cover much more richness in the product defini-
tion (Figure 8). However, by associating more information with the product, the impact
of product changes is no longer limited to the component materials, but extends to the
entire commercial product offering.

Figure 8: Product Data Covered by Configuration Management

4

Product documentation —'Ez%" 2%

Manufacturing processes . 66%

Quality specifications 53%

Approved material list (AML)4——27T;7—I 50%

Product graphics _ 73% 1 50%

Approved vendor list (AVL) 38%

(o]

- 8%
Service procedures 739,
i T T T T T T T 1

0% 10% 20% 30% 40% 50% 60% 70% 80%

B Bestin Class ® All Others

Source: Aberdeen Group, February 2007

Technology Use to Enable Configuration Management

While extending configuration management to include more product information and
more lifecycle phases pays off in quality, cost reduction, and time to market, it also
makes the day-to-day job of managing configurations more complex. To handle the com-
plexities, best in class companies turn to technology to manage and automate the process.

A primary technology enabler of configura- :

tion management — in fact the foundation —
is centralized product data. A centralized | BY centralizing data, everyone in the
data repository makes up-to-date BOMs in | €Ompany can work on the same model at
all their forms, as well as product-related | the same time. I can have a design team
data, visible — and accessible with authoriza- | il the states and one in China both work-
tion, security, and version controls — to the | Ing Off of the same data, and there is no
appropriate people involved in any lifecycle | time wasted wonderlpg whqt version of
phase. In fact, best in class companies are | the model each team is working on.”
roughly twice as likely as other companies Michael Hollen
(59% versus 30%) to leverage centralized
product data to improve control of product
configurations (Figure 9).

Design Supervisor

All print and electronic rights are the property of Aberdeen Group © 2007.
Aberdeen Group * 15



The Configuration Mangement Benchmark Report

Figure 9: Use Product Data Management for Configuration Management
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A number of specialty applications extend
the visibility and use of centralized data by
automating the processes involved in con-
figuration management. In particular, these
applications support formalizing processes
and extending configuration management to
include more lifecycle stages and more
product related information, so it’s not sur-
prising that they are more frequently used by
best in class companies (Table 4).

Source: Aberdeen Group, February 2007

Best in Class Manufacturer

“A lot of improvement we have seen has
come through the use of electronic data,
and the ability to manipulate and inter-
relate more information. Now a require-
ment feeds 3D CAD and data manage-
ment, and changes are made easily. The
ability to manage traceability back to
requirements and along the lifecycle has
grown exponentially.”

Table 4: Use of Specialty Applications for Configuration Management

Applications \ Best in Class All Others \
Workflow 59% 50%
Spec!alty configuration management 53% 26%
solutions
Service management solutions 44% 12%

Source: Aberdeen Group, February 2007

o Workflow software: These solutions can help automate configuration manage-
ment process such as engineering change review and approval as well as notify
users of exceptions. In addition, these business process management (BPM) solu-

All print and electronic rights are the property of Aberdeen Group © 2007.
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tions often contain analytics that can help measure and assess process perform-
ance. Although over one half of best in class companies use these tools for CM,
it is important to note that many other companies use these tools as well.

e Specialty configuration management applications. These purpose-built solu-
tions provide pre-defined CM practices — such as review-and-approval processes
— providing a specialized fit to automate CM needs. These solutions may lever-
age existing data sources (such as product data management and ERP), or they
may provide their own data repositories. Regardless of whether they provide a
physical or logical approach to data, they typically integrate CM processes with
the underlying data to provide a specialized solution to support CM processes.

o Service management solutions. These applications leverage or provide product
data in conjunction with service management capabilities. They focus on servic-
ing existing assets and on the “as-maintained” or “as-is” product information.
They may also contain service BOMs that communicate the appropriate materials
for retrofits, routine maintenance, or other common service activities.

In short, Aberdeen findings show that best in class exhibit a broader and more detailed
focus on configuration management. This is manifest in standardized CM processes and a
higher level of control, extensions of configuration management to cover upstream and
downstream lifecycle processes, support for cross-disciplinary or mechatronic products,
and the inclusion of more product-related information. These companies also more fre-
quently support CM processes with centralized product data and specialty applications
that automate CM processes. In fact, it is by adopting these practices and technologies
that these companies have achieved their best-in class level of success in configuration
management and, therefore, the metrics that matter to drive product profitability.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Chapter Four:
Recommendations for Action

o Formalize configuration management (CM) processes, particularly for analyzing, ap-
proving, and communicating changes — and educate the company on the importance of
configuration management.

e Extend configuration management practices — starting early in conceptual design and
extending it to cover product-related information beyond mechanical bills of material
(BOMs).

e Enable configuration management — by using centralized data management and offer-
ing differing views of product data based on roles, by leveraging workflow technology to
promote standardized processes, and adopting specialty solutions that provide CM-
focused business processes.

(7
>
(1]
=
3+
(7]
=3
(1]
[
>
D
x

tices that help them achieve higher levels of performance in managing product

configurations. These strategies and actions are paying off as best in class com-
panies are hitting their targets — for launch dates, product development costs, direct prod-
uct cost, product revenue, product quality, and product lifecycle cost — 89% or more of
the time.

B est in class companies have adopted process, organizational, and technical prac-

To obtain these benefits, companies must first assess their current level of performance
and then determine the path to maturing to the next level. Whether a company is trying to
gradually move its configuration management from “laggard” to “industry average,” or
“industry average” to “best in class,” the following actions will help spur the necessary
performance improvements:

o Formalize and standardize configuration management processes.

Educate your company on the importance of data accuracy and configuration
management. Formalize and standardize processes for developing product data,
analyzing changes, and communicating changes to all affected parties.

e FElevate control of configuration management above design teams.

Place a manager or VP-level person in charge of configuration management, and
don’t rely on individual teams. Manage standardized processes at a level in the
organization that can influence and enforce control of CM.

o FExtend configuration management upstream in the product lifecycle.

Follow the examples of leading companies and extend CM upstream to incorpo-
rate requirements and other early product definitions, to ensure that the impacts
of changes to upstream information are understood downstream.

o Extend configuration management downstream in the product lifecycle.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Focus on extending CM downstream, particularly into release to the manufactur-
ing process, which is prone to error. Consider extending to service management
as well, to reduce total product lifecycle costs.

Extend configuration management beyond BOMs.

Incorporate richer product definitions under CM control, to ensure that the im-
pact of changes on products are recognized and addressed across all aspects of
the commercial product including documentation, quality specifications, and
manufacturing instructions.

Extend configuration beyond mechanical components.

Incorporate electrical and embedded software components in the definition of the
product in order to reflect the importance of interoperability and synchronization
between these elements, particularly to manage the impact of change.

Enable configuration management with centralized product data.

Ensure that CM processes are supported by a foundation of accurate, readily ac-
cessible product data. The data may be centralized in a common repository or
managed across multiple repositories in a logical or “federated” approach.

Enable configuration management with CM-focused applications.

Implement solutions that provide and support best-practice CM processes. Look
to adopt these processes to jump-start a CM implementation with specialized ca-
pabilities and built-in CM workflows.

Enable configuration management with service applications.

Extend CM further into the service lifecycle, and take advantage of service man-
agement solutions that can help control configurations and reduce total product
lifecycle costs.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Featured Underwriters

This research report was made possible, in part, with the financial support of our under-
writers. These individuals and organizations share Aberdeen’s vision of bringing fact
based research to corporations worldwide at little or no cost. Underwriters have no edito-
rial or research rights and the facts and analysis of this report remain an exclusive pro-
duction and product of Aberdeen Group.

{/ cme-stat
™
The Configuration Management Company

CMstat provides the in-depth Configuration & Data Management functionality needed to
"Manage and Control" continuously changing product information throughout the Prod-
uct Life Cycle, as well as all contractual data associated with product deliverables.

By gathering product information from disparate locations and placing it in an intelligent
central repository we call the Database of Authority, CMstat transforms data into usable
“Information.”

Security, Control, Visibility and Collaboration are the keys to managing your products
and ensuring timely and accurate deliverables. CMstat delivers the necessary tools in a
single COTS package.

Scalable, Affordable and Rapidly Deployed, CMstat implementations require “No Pro-
gramming” and minimal IT support, making it the ideal solution for large and small busi-
nesses.

Visit www.cmstat.com and see why the world's largest defense contractors rely on
CMstat.

For additional information on CMstat:

300 Carlsbad Village Drive #108A-295, Carlsbad, CA 92008-2999
(760) 731-6205 or sales@cmstat.com

www.cmstat.com
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integrated
supponrt
systems

Integrated Support Systems, Inc. (ISS) provides comprehensive, through-life product
supportability solutions. Ever focused on the challenges of managing complex products
over a long service life, ISS offers software, training, and related services in the areas of
product supportability, product lifecycle management (PLM), configuration management
(CM), and product collaboration. ISS’ InSync® software is a powerful and flexible CM
solution designed around a core of configuration management best-practices.

ISS and its strategic partners provide solutions to customers in 15 countries around the
world. ISS is headquartered in South Carolina with European operations near Paris,
France.

For additional information on ISS:
P.O. Box 1842, Clemson, SC 29633
(864) 654-1284 or sales(@isscorp.com
WWW.1SSCOorp.com
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Software

Omnify Software is a leading provider of business-ready Product Lifecycle and Change
Management solutions. Omnify provides a unified system to manage components, Bill of
Materials (BOMs), engineering changes, documentation, and compliance information. It
facilitates and automates requesting, tracking and executing changes on product informa-
tion and supplies electronic processing of new part requests and engineering changes,
improving communication and eliminating redundant data entry across the enterprise.
The Omnify product content and change management system speeds product develop-
ment cycles, improves product innovation, and delivers significant cost-savings for cus-
tomers.

@ Omnify

For additional information on Omnify Software:

10 New England Business Center Drive, Suite 202, Andover, MA 01810
(978) 988-3800 or info@omnifysoft.com

www.omnifysoftware.com
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PTC provides leading product lifecycle management, content management, and dynamic
publishing solutions to more than 40,000 companies—both large and small—across the
globe. PTC customers include the world’s most innovative manufacturing companies,
plus leaders in publishing, services, government, and life sciences. By optimizing their
operations with PTC tools, small & medium businesses can boost innovation, speed time-
to-market, cut costs, and enable seamless collaboration. PTC solutions include
Pro/ENGINEER®, the standard in 3D CAD; Windchill®, for project and data manage-
ment; and Arbortext®, for electronic content management. Discover PTC’s Quick, Easy,
Affordable solutions at www.PTC.com/go/plm4smb

For additional information on PTC:
140 Kendrick Street, Needham, MA 02494
(781) 370-6733

www.ptc.com
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SAP is the world’s leading provider of business software*. Today, more than 38,000 cus-
tomers in more than 120 countries run SAP® applications—from distinct solutions ad-
dressing the needs of small and midsize enterprises to suite offerings for global organiza-
tions. Powered by the SAP NetWeaver® platform to drive innovation and enable busi-
ness change, SAP software helps enterprises of all sizes around the world improve cus-
tomer relationships, enhance partner collaboration and create efficiencies across their
supply chains and business operations. SAP solution portfolios support the unique busi-
ness processes of more than 25 industries, including high tech, retail, financial services,
healthcare and the public sector. With subsidiaries in more than 50 countries, the com-
pany is listed on several exchanges, including the Frankfurt stock exchange and NYSE
under the symbol “SAP.” (Additional information at <http://www.sap.com>)

(*) SAP defines business software as comprising enterprise resource planning and related applications such as supply chain

management, customer relationship management, product life-cycle management and supplier relationship management.

For additional information on SAP:

3999 West Chester Pike, Newton Square, PA 19073

(610) 661-1000 or www.sap.com/usa/contactsap/index.epx
http://www.sap.com
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Transforming the
process of innovation

UGS is a leading global provider of product lifecycle management (PLM) software and
services with nearly 4 million licensed seats and 46,000 customers worldwide. Headquar-
tered in Plano, Texas, UGS’ vision is to enable a world where organizations and their
partners collaborate through global innovation networks to deliver world-class products
and services, while leveraging UGS’ open enterprise solutions to transform their process
of innovation. For nearly four decades, UGS’ PLM solutions have helped companies
speed time-to-market, improve quality and innovation and increase revenue. In 2004,
UGS was the first PLM solutions provider to report $1 billion in annual revenue.

For additional information on UGS:
58 Granite Parkway, Suite 600, Plano, TX 75024

(800) 807-2200 or info@UGS.com
WWW.ugs.com
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Appendix A:
Research Methodology

figuration management procedures of more than 200 enterprises in acrospace and
defense (A&D), automotive, high-tech, industrial products, and other manufac-
turing industries.

B etween January and February 2007, Aberdeen Group examined the product con-

Responding executives completed an online survey that included questions designed to
determine the following:

e The current challenges to managing product configurations effectively

e The effectiveness of a variety of existing configuration management procedures
and infrastructures

e The use of automation to support and promote configuration management proc-
esses and information visibility

e The results and benefits of successful technology, process, and organizational ap-
proaches aimed at improving product configuration management.

Aberdeen supplemented this online survey effort with telephone and e-mail interviews
with select survey respondents, gathering additional information on configuration man-
agement strategies, experiences, and results.

The study aimed to identify emerging best practices for configuration management and
provide a framework by which readers could assess their own configuration management
capabilities.

Responding enterprises included the following:

o  Functional area of responsibility: The research sample included respondents
with the following functional areas of responsibility: engineering (35%), infor-
mation technology (24%), business process management (11%), manufacturing
(9%), logistics/supply chain (6%), documentation (6%), quality (5%), procure-
ment (3%), marketing (1%), and finance (1%).

o Industry: The research sample included respondents predominantly from manu-
facturing industries. Aerospace and defense manufacturers represented 15% of
the sample, followed closely by industrial equipment at 13%, high-
technology/software at 12%, and automotive at 11% of respondents. Computer
equipment and peripherals and medical devices each accounted for 5% of the
sample. Other sectors responding included consumer electronics, telecommunica-
tions equipment, and consumer durables.

e Geography: A majority of respondents — 69% — were from North America. Re-
maining respondents were from EMEA — Europe, the Middle East and Africa —
(23%), Asia-Pacific (7%), and South/Central America and the Caribbean (1%).

e Company size: About 36% of respondents were from large enterprises (annual
revenues above US$1 billion); 37% were from midsize enterprises (annual reve-
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nues between $50 million and $1 billion); and 27% of respondents were from
small businesses (annual revenues of $50 million or less).

Solution providers recognized as sponsors of this report were solicited after the fact and
had no substantive influence on the direction of the Configuration Management Bench-
mark Report. Their sponsorship has made it possible for Aberdeen Group to make these
findings available to readers at no charge.

Table 5: PACE Framework

PACE Key

Aberdeen applies a methodology to benchmark research that evaluates the business pressures, actions,
capabilities, and enablers (PACE) that indicate corporate behavior in specific business processes. These
terms are defined as follows:

Pressures — external forces that impact an organization’s market position, competitiveness, or business
operations (e.g., economic, political and regulatory, technology, changing customer preferences, competi-
tive)

Actions — the strategic approaches that an organization takes in response to industry pressures (e.g., align
the corporate business model to leverage industry opportunities, such as product/service strategy, target
markets, financial strategy, go-to-market, and sales strategy)

Capabilities — the business process competencies required to execute corporate strategy (e.g., skilled
people, brand, market positioning, viable products/services, ecosystem partners, financing)

Enablers — the key functionality of technology solutions required to support the organization’s enabling
business practices (e.g., development platform, applications, network connectivity, user interface, training
and support, partner interfaces, data cleansing, and management)

Source: Aberdeen Group, February 2007
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Table 6: Relationship between PACE and Competitive Framework

PACE and Competitive Framework How They Interact

Aberdeen research indicates that companies that identify the most impactful pressures and take the most
transformational and effective actions are most likely to achieve superior performance. The level of com-
petitive performance that a company achieves is strongly determined by the PACE choices that they make
and how well they execute.

Source: Aberdeen Group, February 2007

Table 7: Competitive Framework

Competitive Framework Key

The Aberdeen Competitive Framework defines enterprises as falling into one of the three following levels of
configuration management practices and performance:

Laggards (30%) — configuration management practices that are significantly behind the average of the
industry, and result in below average performance

Industry norm (50%) — configuration management practices that represent the average or norm, and result
in average industry performance.

Best in class (20%) — configuration management practices that are the best currently being employed and
significantly superior to the industry norm, and result in the top industry performance.

Source: Aberdeen Group, February 2007
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Related Aberdeen Research & Tools

Related Aberdeen research that forms a companion or reference to this report includes:

o  The Mechatronics System Design Benchmark Report: Coordinating Engineering

Disciplines (August 2006)

e  The Next-Generation Product Documentation Report: Getting Past the “Throw

It Over the Wall” Approach (December 2006)

e The Product Portfolio Management Benchmark Report: Achieving Maximum

Product Value (August 2006)
e  FEnabling Product Innovation: The Roles of ERP and PLM in the Product Lifecy-

cle (December 2005)

o  Managing Risk and Reward in the Performance-Drive Service Chain Report

(February 2007)

Information on these and any other Aberdeen publications can be found at

www.Aberdeen.com.
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