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Introduction

+ Measure the impact of PLM

— How well are we PLMing?

— Can we enhance the traceability of our PLM
investments?

Measure:

Metrics allow an organization to measure performance and anticipate future needs.
Accurate, relevant, and developed metrics give executives an idea of how well they
are achieving these goals.

PLM Metrics:

There are many metrics currently being used to measure the level of lean
management in and organization, however, without providing detailed analysis of
cost-savings and revenue generation an accurate assessment of PLM practices
cannot be made. In this presentation we are going to introduce a Product Lifecycle
Management metrics model and discuss its role in helping organizations define the
best ways to assess the success of their PLM programs.




PLM Metrics Project

— Define an Assessment Process

— Define a Metrics Framework




Assessment Model
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I Metrics
U’/“’ |~ Goals (Impact Measurement)
Strategic Plan
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Procedures Methodology
(Data Use) ta Collection)

Before metrics can be generated, an assessment of organizational need must be
made. By setting goals that incorporate both the cost-saving or lean practices as
well as revenue generation an organization is better suited to develop the necessary
PLM metrics to properly evaluate their business processes.

This framework can also be used to visualize the steps required to create an
assessment model.




Metrics Framework
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— To all aspect of a product’s life
«  Plan/design
~ Buitd
. Support
»  Removal/dispose

— Integrated, information-driven approach to reducing wastes associated with
= Time

+ Energy
s Materials

+  People
+ Processes and practices
»  Technology

Grieves, M., Product Lifecycle Management: Driving the Next Generation of Lean Thinking The McGraw-Hill Co., Inc. New York, 2006, pp 39.

PLM Assessment Process Model:

Companies implement PLM as a means to reduce costs associated with wasted
time, energy, materials, and reallocates these captured resources to product and
process innovation in the creation of new revenue streams. A sound assessment
system is critical to understanding the impact of PLM. An assessment model is one
of the ways to determine cause and effect relationships within any business
practice.

PLM Metrics Framework:

The PLM Metrics Framework provides a starting point for those interested in finding
PLM metrics that will best suit their business needs. By showing the connections
between lifecycle stages, inputs, and resources, this model assists those looking for
way to assess the productivity of their current PLM program.

Tractability:

Several elements of the PLM process have been proposed as critical areas for
measurement. These elements include technology, processes / practices, and
people. Improvements in these areas effect the amount to time, energy and
materials that are used, thus providing quantifiable results of PLM implementation.

Further Research:

While the framework developed in this studying is supported by a review of current
PLM literature, further research needs to assess how businesses are currently
meeting their need to quantify PLM results. This presentation focuses primarily on




PLM — Next Generation Lean
Revenue Generation due to Innovation

— Provides opportunities to reallocate captured
resources toward innovation

* Functionality
« Quality

— Across
* Product
* Process

Grisves, M., Product Lifecycle Management: Driving the Next Generation of Lean Thinking The MeGraw-Hill Co., Ine. New York, 2008, pp 3%,
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Product’s Lifecycle

Build Support
= | [l
G

Plan/Design Dispose

PLM is an excellent tool for tracking the flow of information along the lifecycle of a
product, however, many corporations have failed to implement information tracking
and gathering procedures during the Support and Disposal phase depicted on this
model. Failing to implement these phases of PLM cost the organization valuable
time and resources.

By implementing a lifecycle approach to a product or service that maintains a
current database of information and that anticipates future needs, tremendous
savings can be achieved.




Information Characteristics
About a Product/Process
* Singularity - unique and controiiing version of the information
« Correspondence - link between actual and virtual representation
+ Cohesion - integration of various views/schematics/descriptions
+ Traceability — chronological ordering of all documents through time

+ Reflectivity - changes in virtual representation reflect actual changes and vice-a-
versa

*  Cued Availability — having the right information available when needed

Grieves, M., Product Lifecycle Management: Driving the Next Generation of Lean Thinking The MeGraw-Hill Co.. Inc. New York, 2008,

10
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Information Characteristics Reflected
in PLM Metrics
Build Support
Singularity Singularity
Correspondence Correspondence
Cohesion Cohesion
Traceability \ Traceability
Reflectivity —, ﬂ Reflectivity
Cued Availability Cued Availability
s Y,

Singularity U 3:
Correspondence
Cohesion Singularity
Traceability Correspondence
Reflectivity Cohesion
Cued Availability Traceability

. . Reflectivity
Plan/Design Dispose Cued Availabilit
Grieves, M., Product Lifecycle Management: Driving the Next Generation of Lean Thinking The McGraw-Hill Co., Inc. New York, 2006, pp 65.

PLM is an excellent tool for tracking the flow of information along the lifecycle of a
product, however, many corporations have failed to implement information tracking
and gathering procedures during the Support and Disposal phase depicted on this
model. Failing to implement these phases of PLM cost the organization valuable
time and resources.

By implementing a lifecycle approach to a product or service that maintains a
current database of information and that anticipates future needs, tremendous
savings can be achieved.

11
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Waste Reduction Framework (p

PLM Elements People Process/Practices Technology

‘Waste/Reallocation
Components

Time

Energy

Materials

The PLM philosophy recognizes both the need for improved knowledge quality for a particular product phase, and the
importance of expanding knowledge access to all phases of a product’s life.

Greater control of product knowledge is of increasing imEortance to businesses as the quantity of information grows. The
PLM philosophy recoo?nizes both the need for improved knowledge quality for a particular product phase, and the importance
of expanding knowledge access to all phases of a product’s life.

Grieves wastes of Time, Energy, Materials.
Categorizing metrics as Technology, Process, or People.

Fundamental:

With the emergence of information technology, such as the internet and high speed fiber optic data transfer, organizations
have been able to share ideas, transfer designs, and stimulate collaboration among departments with increasin? ease. This
ease of information transfer has changed the way business is being conducted. Without a solid technological infrastructure,
implementation of PLM would be extremely limited.

Virtual Work:

Limitations such as geographic proximity to other team members have become much smaller barriers now that data can be
shaﬁed in virtual space [9]. This also allows organizations to make better use of under represented segments of the labor
market.

Efficiency:
Time can be saved by making the right information available to team members regardless of where the physical information

is located. Energy can be saved by reducing the energy requirements of delivering parts to sub assemblies. Materials can be
saved by reducing the amount of scrap caused by physical testing procedures.

Healthy Processes:

A focus on healthy processes and information flow must be established in tandem with the creation of an information transfer
and support mechanism if PLM is going to be successfully implemented in an organization. This means that well designed
techniques for directing information and reasonable access requirements should be in place to facilitate collaboration
throughout the product’s lifecycle.

Information Flow:

Now that members can work together in real time on digital models, transactions happen simultaneously with time for
preparation and evaluation. A change in design will be immediately communicated to engineering, who in turn can adjust
component requirements, which is communicated to purchasing and budgeting. Since these changes are happening
concurrently, the representative of each department can focus on their tasks as they relate to the product.

Greater Collaboration:

The savings in time and energy are huge as these employees are no longer forced to duplicate one another’s work[3]. This
can be measured by the number of times a design is reused or by comparing the amount of ener%y used to sm)port a
manufacturing line before the implementation PLM processes and after. Another good indicator of healthy PLM practices is
the amount of inventory before and after the implementation of PLM

| (PXV) Lanugt:

12
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Plan/Design Phase
Waste Reduction Metrics

PLM Elements People Process/Practices Technology

Waste Components

Time to locate

) . . Number of times
Time nformation

designs are reused

Amount of energy
used to support

Amount of energy spent

Amount of energy in distribution of parts to

Energy . - required to sustain a h
£} face to face quure o sub-assemblies
. manufacturing line
meetings
Number of times raw
Materials «  Amount of inventory material is delivered

correctly

The PLM philosophy recognizes both the need for improved knowledge quality for a
particular product phase, and the importance of expanding knowledge access to all
phases of a product’s life.

Greater control of product knowledge is of increasing importance to businesses as
the quantity of information grows. The PLM philosophy recognizes both the need for
improved knowledge quality for a particular product phase, and the importance of
expanding knowledge access to all phases of a product’s life.

Grieves wastes of Time, Energy, Materials.
Categorizing metrics as Technology, Process, or People.




PURDUE Diccvery Park

The Product Lifecycle Management

Center for Advanced Manufacturing

Innovation Framework (per phase)

Product Process

PLM Elements

Innovation Components

Functionality

Quality

The PLM philosophy recognizes both the need for improved knowledge quality for a
particular product phase, and the importance of expanding knowledge access to all
phases of a product’s life.

Greater control of product knowledge is of increasing importance to businesses as
the quantity of information grows. The PLM philosophy recognizes both the need for
improved knowledge quality for a particular product phase, and the importance of
expanding knowledge access to all phases of a product’s life.

Grieves wastes of Time, Energy, Materials.
Categorizing metrics as Technology, Process, or People.

However, in order for PLM to be differentiated from Lean thinking and merely waste
reduction, organizations, people, and processes must reallocate the savings by
increasing innovation of functionality and quality across products and processes.

14
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Plan/Design Phase
Innovation Metrics

PLM Elements Product Process

Innovation Components

Number of new *  lmproved process

Functionality R e
¥ features capabilities

Improved quality
Number of and costs
Quality of warranty problems
Number and costs of

liability problems

Better Quality

Management Systems

The PLM philosophy recognizes both the need for improved knowledge quality for a
particular product phase, and the importance of expanding knowledge access to all
phases of a product’s life.

Greater control of product knowledge is of increasing importance to businesses as
the quantity of information grows. The PLM philosophy recognizes both the need for
improved knowledge quality for a particular product phase, and the importance of
expanding knowledge access to all phases of a product’s life.

Grieves wastes of Time, Energy, Materials.
Categorizing metrics as Technology, Process, or People.

However, in order for PLM to be differentiated from Lean thinking and merely waste
reduction, organizations, people, and processes must reallocate the savings by
increasing innovation of functionality and quality across products and processes.

15
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Objective

Waste Reduction/
Reallocation for — |
Innovation

Plan/
[ Design™ |

—Build

—Support—

L —Dispose—

Target Area

—Business Performance Benefit

—Organizational Benefits
—User Benefits
—Product or Service Benefits
—Process Benefits

—Business Performance Benefits
—Organizational Benefits
—User Benefits

—Product or Service Benefits
—Process Bengfits

—Business Performance Benefits
—Organizational Benefits
—User Benefits

—Product or Service Benefits
—Process Bengfits

—Business Performance Benefits
—Organizational Benefits
—User Benefits

—Product or Service Benefits

—Process Benefits

Dicc:smary Park
Center for Advanced Manufacturing

Key Performance Indicator

— G New Busil Oppor
——Quality Management Systems

— Innovation/Adaptability’Management
—— Support of Entive Lifecyele

L Improved Business Cycle Time

——Improve Corparate Communications
—— Organizational Change

 — Reliance on Paper

— Integration of Software Tools

L 8tandard Design Catalogs

[ Standardized Data Source
[ User Search Capabilities

—People Benefits

[ Faster Customer Response Time

[ Management of Product Data

[ Reuse of Designs
[ Fewer Ervors
—Automated, Digital, Information Core

——Process Definition
D Management

L Engineering Change Management
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Business Performance Benefits—
Organizational Benefits

Key Performance Indicator
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Metric

Number of RFPs responded to
—Number of RFPs awarded
—Customer response time

Mumb

of new

by new product support

N New B Oppor Improved B Cycle Time

— Quality Managsment Systems —Revenue growth

- tion:Adaptability meit |— Market share

— Support of Entire Lifecycle N of new s cap |

User Benefits
Product or Service Benefits
Process Benefits

L Improved Business Cycle Time

By new products
——Product price paid by customers
—Premiums due to being first-to-market
—Margins

——Number of purchases due to being
first-to-market
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Summary
Past, Present, Future

Past

— Reviewed PLM Literature
Conducted Focus Groups
Interviewed Industry Experts
Developed PLM Assessment Model
Developed PLM Framework

Present
—  Creating Metric Model
- ldentifying Metrics
—  Creating Self-Assessiment Metric Survey
— Testing and Revising Metric Survey

Future

—  Conduct Survey Assessment
Data Analysis
Case Study Results and Conclusions
Publications, grants, consulting
Develop Diagnostic Tool

Assessment:

As stated earlier, a framework for assessing the effectiveness of PLM processes in
an organization is vital. This presentation has introduced a general model for
developing PLM metrics.

Tractability:

The need to assess these metrics is important because it relates directly to return
on investment of PLM programs. Without metrics that correspond to organizational
goals, future investments in PLM cannot be justified.

Further Research:

These metrics tend to form themselves into several categories but the structure and
ordering of these metrics is a topic for further research.
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