
Preventing parts 
proliferation
Advances in automation and cognitive 
analytics can make the age-old problem of 
parts proliferation a thing of the past
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Parts proliferation in design and procurement 
is a persistent and hard-to-solve problem that 
can cost a manufacturer hundreds of millions 
of dollars every year. Fortunately, advances 
in AI, cognitive analytics, and robotic process 
automation (RPA) are now making it possible 
to solve parts proliferation quickly, easily, and 
permanently—using tools and processes that 
quickly pay for themselves.

This new cognitive analytics– and RPA-driven 
approach can be efficient and powerful in 
managing part complexity for companies in 
every manufacturing industry, from automotive 
and aerospace to computers and networking, 
food and beverage, medical devices, and 
chemicals—and everything in between.
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Why parts proliferation is a problem
Parts proliferation significantly increases costs and undermines efficiency. The impact can 
be felt throughout the supply chain in the form of poor purchasing leverage, poor reuse, and 
increased levels of inventory. 

In addition, there are numerous downstream impacts on other business areas, including 
finance, demand planning, manufacturing planning, supplier management, and customer 
support. For example, in manufacturing, difficulties identifying alternate and substitute 
parts tend to increase cycle time. In the aftermarket, it leads to higher spare parts inventory, 
higher maintenance, and increased service time. In procurement, it leads to higher parts 
maintenance costs and nonharmonized pricing for similar designs.

Finally, parts proliferation adds complexity that makes it harder to understand the true cost 
of design changes. Multiply these inefficiencies across hundreds of thousands of redundant 
parts, and the potential cost savings are massive.

How proliferation can become a vicious cycle
Poor part attribution data combined with part proliferation makes it impossible to search for 
the right parts. When designing a new product, engineers often create or specify new parts 
instead of reusing existing parts. One of the biggest barriers to part reuse is that information 
about existing parts tends to be poor-quality and difficult to access. In many cases, parts 
data is scattered across the enterprise in disparate systems (each designed for a different 
purpose), which makes makes the data inconsistent, incomplete, and hard to access and 
organize. In other cases, the data is trapped in unstructured data sources, such as drawings, 
product specifications, and PDFs. These problems are further complicated by mergers and 
acquisitions that introduce additional disparate systems and data sources into the mix. 
Also, even when parts data is housed in a centralized PLM system, such systems often lack 
the advanced search capabilities necessary to support a designer’s needs. Capabilities that 
marry the cleansing and enrichment of existing data with a mechanism to perform insightful 
searches is heavily desired.

As a result, the process of trying to reuse an existing part is typically a multiday exercise for 
the engineer, often requiring exhaustive searching and time-consuming and manual analysis 
using spreadsheets—all while the engineer faces urgent deadline pressure and tries to juggle 
daily demands.

On the other hand, designing a new part from scratch (or tracking down a suitable new part 
on the internet) takes just just a small fraction of the time and effort required to find and 
reuse an existing part. Given those options, which would you choose if you were a busy 
engineer?

The problem
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Structural barriers to part reuse and the traditional Band-Aid solution
From a systems perspective, global product development data often isn’t centralized and 
is instead stored in separate product life cycle management (PLM) or enterprise resource 
planning (ERP) systems. Rationalizing discrepancies across these systems is difficult due to 
poor or incomplete data and lack of digitized attribute data and typically requires manual 
modification. Also, different product data management systems can limit component 
consolidation, making bill of materials (BOM) comparisons more complex and cross-product 
family analyses more onerous. Lastly, traditional PLM search is not robust enough to make 
rapid, data-driven decisions and drive high levels of reuse, as it lacks attribution from these 
downstream systems.

From an organizational perspective, part reuse often is not institutionalized, and global 
product and supply chain data often isn’t shared across organizational silos. Also, there 
tends to be a lack of organizational knowledge about the impact of core attributes on cost. In 
fact, different sourcing teams across the enterprise may be negotiating independently with 
suppliers for direct materials procurement. As a result, the same supplier might be providing 
similar components with similar specs to multiple buyers in the same organization (often at 
different prices), without the the knowledge of product and sourcing leadership.

Most manufacturers are aware of this problem and have teams of engineers dedicated 
to reducing parts proliferation and product costs. However, those teams typically still rely 
heavily on manual data collection and enrichment or spreadsheet analysis, which greatly 
limits their efficiency and effectiveness. Also, the teams tend to focus primarily on eliminating 
obvious parts that are pure duplicates while overlooking other parts that are near-duplicates 
(different but functionally interchangeable).

Due to these practical limitations, traditional human-based approaches to parts 
rationalization often leave a lot of money on the table. Even worse, they must be repeated 
periodically or even continuously, since they can be connected to traditional design 
processes and systems that continue to foster parts proliferation.
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A better solution: Cognitive analytics– and RPA-driven parts rationalization with 
advanced search

To solve the parts proliferation problem once and for all, manufacturers need to rationalize 
their parts inventory using a system that can automatically extract or digitize parts data from 
a wide range of structured and unstructured sources—filtering, classifying, and enriching 
the data for consistency and completeness. Once complete, this allows an organization to 
enable advanced cognitive searches beyond those available in PLM solutions to make the 
product and supply chain data instantly accessible to engineering (see sidebar: Deloitte’s 
DesignSource™).

The solution

Deloitte’s DesignSource™ is a rigorous analytical tool that automatically analyzes your 
parts data across functional silos to give your design and procurement teams the data-
driven insights they need to optimize your organization’s direct material spend and cost 
of goods (COGS). Key capabilities include:

 • Collecting product, design, purchasing, supply chain, and operations data from a 
variety of sources

 • Merging BOM data with other enterprise, supplier, digital supply chain, and third-party 
benchmark data

 • Cleansing and enriching part attribute data from manufacturing part numbers and 
unstructured sources, such as drawings and data sheets, using machine learning–
based automated tools

 •  Identifying clusters of similarly functioning parts for consolidation, price 
harmonization, and optimized sourcing

 • Identifying preferred parts that exhibit desired design standards and technology, 
allowing for classification of BOMs for reuse

 • Deploying prebuilt should-cost models across thousands of parts and categories

Learn more about DesignSource™ here.

DesignSource™ Design Advisor

Part 
complexity 

management

Intelligent 
search 

beyond PLM 
to reuse

Cleaning and 
enrichment 
rationalization

 • Part attribution 
enrichment

 • Agreement on 
critical cost 
and complexity 
attributes

 • Cross-functional 
alignment on 
rationalization

 • Governance of 
the part creation 
process

 • Insightful searches 
on key design 
specs

 • Search beyond 
PLM with cost and 
supplier data
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As part of the rationalization process, advanced cognitive analytics are used to identify parts that are 
near-duplicates, enabling a level of streamlining and cost savings that far exceeds what traditional 
human-based rationalization efforts typically produce.

A preconfigured Deloitte solution, Design Advisor, is an RPA-driven machine-learning and analytical 
solution on top of PLM and ERP systems that proactively evaluates and recommends parts and designs 
in real time while the engineer is actively involved in searching during the design process. Design Advisor 
cognitively compares the requirements of the new design to existing designs, then provides suggestions 
for reusing existing designs, utilizing known procurement cost and technical and supplier information to 
support those suggestions.

The automated RPA bots used for advanced parts search don’t just gather structured data from 
disparate sources such as ERP and PLM systems; they also have the intelligence to analyze and extract 
information from unstructured data sources, such as technical drawings and documents, to make reuse 
recommendations.

These real-time capabilities make a designer’s job much easier and reduce the temptation to design 
or specify a new part when an existing part would work just as well. To reinforce this, Design Advisor 
incorporates prompts embedded in new design processes utilizing PLM change management workflows 
to “catch” engineers during part creation for a justification or approval.
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Benefits of RPA-driven parts management
RPA-driven parts management delivers a wide range of direct benefits:
 • Achieve unprecedented true cost visibility across similar parts in hours and realize savings 
within a few months

 • Fund ERP and PLM technology programs that touch the same product and supply chain 
data through savings generated by DesignSource™

 • Rationalize part numbers and suppliers under management and decrease working capital

 • Drive volume consolidation through reuse from preferred suppliers at negotiated prices to 
minimize new product introduction (NPI) costs

 • Create actionable road map to capture benefits over short, medium, and long term 
through negotiations and engineering changes

 • Saves engineering time identifying similar designs and streamlines resources for value-
added activities

 • Reduces parts complexity management throughout the organization by enforcing usage of 
preferred parts

 • Reduces material spend as procurement can source higher volumes on fewer designs

Typical cost savings range from 4% to 12% of procurement spend, which for some companies 
we work with can translate into tens of millions of dollars annually.

In addition to the direct benefits, RPA-driven parts rationalization can deliver highly valuable 
indirect benefits. In particular, it drastically reduces the need for companies to dedicate 
costly and scarce engineering talent to the tedious task of parts rationalization (something 
most engineers don’t particularly enjoy anyway), enabling that that precious talent to 
be redeployed to activities that are more valuable and strategic, such as new product 
development.

What’s more, RPA-driven parts rationalization can deliver sustainable results in three to four 
months, as opposed to the two to three years typically required for a traditional human-
driven approach (that also needs to be repeated periodically).

For example, a life sciences 
company used RPA-driven parts 
rationalization to identify 5% (about 
$19M) in direct material savings that 
could be achieved through short-term 
price harmonization, consolidated 
purchasing, and improved design 
standards.

Similarly, a major industrial products 
manufacturer used RPA-driven parts 
rationalization to achieve >$30M in 
savings across 18 commodities and 
$530 million in spend for off-the-shelf 
and semiengineered parts. 600K 
unique parts were digitized with part 
attributes from roughly 100K 
drawings and data sheets. By 
clustering parts, 30% of parts were 
identified as duplicates for elimination 
in the near term. Also, recommending 
preferred parts for search and reuse 
had the potential to reduce the 
company’s overall parts portfolio by 
47% over the long term.
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Key outcomes

Keys to success
Get a head start on the process. Although the automated parts rationalization system 
does most of the heavy lifting, there is a still a certain amount of up-front setup required 
to define parts classifications and hierarchies (which vary from industry to industry, and 
even from company to company). However, you can jump-start the process by leveraging 
predefined classification libraries from companies similar to yours and by capitalizing on a 
system that is prepopulated with parts data from suppliers in your industry.

Governance. Effective governance is needed to enforce a system-enabled process to ensure 
the correct inputs are provided and results communicated throughout the organization. 
Accountability and ownership by prompting the engineering and design community to 
provide a reason for part creation helps drives process and organizational changes to 
maintain the benefits of the parts rationalization effort. Metrics can also be used to help 
drive governance among design, engineering, and manufacturing, who typically are the 
creators of new parts on the front end. On the back end, supply chain, service, and finance 
are naturally providing more accurate data from external PLM sources, as it directly affects 
design to cost. 
 
Also, internal ownership helps to ensure adherence to guidelines and that product 
development processes are identified and administered to achieve a maximum benefit—with 
alignment on process ownership, governance, and success criteria.

Leadership buy-in. Leadership buy-in helps ensure the PLM and RPA vision is part of the 
organization’s strategy and not just another one-off initiative. It also enables support from 
the rest of the organization to drive the necessary changes at all levels.

Self-funded PLM and ERP transformation
From an ROI perspective, the decision to pursue RPA-driven parts rationalization is a no-
brainer for companies that are already conducting or planning a transformation of their PLM 
and engineering processes. Those transformation activities inevitably include extracting 
and migrating parts data from existing systems. By implementing parts rationalization 
in parallel with the overall PLM and ERP transformation (using the same data that is 
already being migrated), a company can kill two birds with one stone (with no delay in the 
transformation timeline). Best of all, the cost savings from the parts rationalization initiative 
generally exceeds the cost of the entire PLM transformation initiative, making both initiatives 
essentially free.
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RPA-driven parts rationalization is also a no-brainer as a stand-alone activity, since it can pay 
for itself almost immediately. In fact, we have found that one of the most effective ways to 
generate enthusiasm is for a company to provide us with access to the data for a small subset 
of its parts inventory (perhaps 1,000–2,000 parts or so) that we can run through our analysis 
and DesignSource tool as a pilot test. The resulting potential cost savings for even that small 
subset of parts is generally more than sufficient to convince decision-makers to pursue a 
comprehensive, multistage rationalization effort.

Product Lifecycle Management (PLM) Transformation 
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Product Lifecycle Management (PLM) Transformation
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Specific elements of DPLM include: 

DPLM pre-configured solution 
DPLM is an “out-of-the-box” pre-configured software solution that leverages Deloitte’s deep experience in lean 
engineering-focused process design, technology enablement, organizational change, and program management. 

Capability Maturity Model 

Integrated pre-defined processes: new 
product introduction, project management, 
requirements management, change control, 
bill of material (BOM), design for X, and 
document management

Business and functional requirements 

Test cases and scripts 

Use cases, roles, and responsibilities 

Conference room pilot (CRP) material

Key performance indicators (KPIs)

Pre-configured data model—objects 
and attributes 

Pre-configured process maps for each 
capability area

Enterprise resource planning (ERP) integration

Integration to leading MCAD, ECAD and 
analysis and simulation solutions

Integration to manufacturing execution 
system (MES)

Integration to technical publication tools

Data migration accelerators for PLM 

Reporting and analytics available for each 
capability area

Organizational readiness template

High-level project plan

Automated security validation tools

DPLM: Critical success enablers for transformation 
DPLM process models incorporate Deloitte’s lean engineering leading practices and include major PLM 
processes to accelerate blueprinting. Our approach starts with out-of-the-box processes and configuration 
and modifications (approximately 20 percent) where necessary to meet client specific needs. The processes 
are identified based on the initial assessment and depending on the product mix, we bring together process 
maps from multiple industries to create the initial set of base processes. We  then start aligning to meet the 
client-specific requirements. These processes have requirements, roles, and security definition, and the use 
case is tightly linked to provide a detailed requirement for the configuration.

Transformation toolkit 
Based on experience with large transformations, we’ve developed a library of templates and tools that can 
accelerate the process to mature and deploy the base DPLM solution as per client need. Artifacts that are part 
of the toolkit include: 

DPLM integration
DPLM pre-configures integration with most ECAD, MCAD, ERP, and MES solutions. The process implementation 
for all capabilities are done to enable the users to visualize how the integrated processes span across these 
applications and how the data from these tools assimilates. Users can execute the process end-to-end from 
CAD-PLM-ERP-MES and see how the new process capability addresses the functional requirement.

Requirements 
library 

Design decision 
templates

Training 
modules for 
core capability

Deployment 
and security 
validation tools

End-to-end use 
case scenarios 
and test scripts

PLM DESIGN

ORGANIZATION CHANGE

PROGRAM MANAGEMENT

TECHNOLOGY ENABLEMENT

NPD
Project Management
Requirement Management
Document Management 
Portfolio Management
BOM Management
Change Control

Objects
Attributes
Attribute List
Workflow
Roles
Access Control

R EQUIR EMENT S
TES T MGMT

DATA MODEL
DATA MIGR ATION 
TOOLK IT

ROLES & R ESPONSIBIL IT IES

K PIs

GOV ER N A NCE 
MODEL

PROJEC T PL A N

ORG A NIZ ATION A L
R E A DINES S

DA SHBOA R DS

TR A INING 
M ATER I A L

PILOT S TR ATEG Y

MINDSE T &
BEH AV IOR CH A NGE

DA SHBOA R D 
& R EPOR T S

CR P IN A BOX
C A D, MES , ER P
INTEGR ATION

PROCES S MODEL S CONFIGUR ATION

Deloitte’s pre-configured PLM solution (DPLM)
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Making parts proliferation a thing of the past
Parts proliferation is a persistent problem that has nagged manufacturing companies for 
decades. And in an increasingly complex and fast-paced global business environment, 
the problem has only been getting worse. Now, however, advances in robotic process 
automation and cognitive analytics are giving manufacturers the tools to rationalize their 
parts inventory and promote reuse—significantly improving product costs and margins while 
helping to eliminate the parts proliferation problem once and for all.
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Contact us with any questions or to jump-start your 
parts proliferation solution.
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Deloitte Consulting LLP
bmeeker@deloitte.com
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Managing director
Deloitte Consulting LLP
vinatarajan@deloitte.com

David Vanderpool
Senior manager
Deloitte Consulting LLP
dvanderpool@deloitte.com
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