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The leading independent authority on PLM and its 
digital transformation. We provide research, education, 

and strategic consulting to clients around the world.

OUR MISSION: 
Maximizing clients' ability to design, acquire, deliver, 

and support innovative products and services.

Strategic management consulting for competitive advantage in global markets

Defining What Comes Next in Digital Transformation
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James Roche, Executive Consultant, A&D Practice Director
Over 35 years of experience in transformation and IT enablement of product 
development and manufacturing processes. PLM Practice Manager at CSC 
Consulting and at A.T. Kearney, where he led development and delivery of PLM 
services for international clients in the aero, auto, consumer products, high-
tech, and medical device industries. Previously with EDS, he served as chief 
architect for General Motors’ worldwide engineering systems.

Sandeepak Natu, Co-Director, Simulation-Driven Systems 
Development Practice

Over 25 years of experience in engineering simulation, consulting, solution 
selling, and business development. Gained his initial professional experience 
with Fluent India as part of technical support and services teams with focus on 
academic support and process industry. Helped numerous multinational 
companies establish their initial computational modeling teams in India.

Researchers’ Profiles
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Don Tolle, Co-Director, Simulation-Driven Systems Development 
Practice

Over 40 years of experience in engineering design, simulation and test domains, 
including software product development, MBx implementation consulting, go to 
market strategy development and strategic partnering/M&A. Broad scope of 
senior positions with PLM/CAE/Test software & engineering services providers. 
13+ years with CIMdata leading up the S&A and SDSD Consulting Practices.
Participant in industry working groups – INCOSE, NAFEMS, and A&D PLM Action 
Group.

Researchers’ Profiles



MBSE Industry Research: Value Positioning & Readiness for Success
PLM Road Map & PDT North America 2025

Page—3

This presentation is copyright © 2025 Clip art may be copyrighted. No use, reproduction or 
modification is permitted without prior written permission.

CIMdataâ is a registered trademark of CIMdata, Inc.

Copyright © 20255

• Introduction
• Research Findings
• Value Positioning
• Value Footprint Over Time
• Readiness Assessment
• Future Investment
• Technology Considerations

• Concluding Remarks
• Questions & Answers

Agenda

Copyright © 20256

Project Workstreams
• PLM Technology Obsolescence Management
• Global Collaboration
• Model-based Definition (MBD)
• Multiple View Bill of Material (Multi-view 

BoM)
• Model-Based Systems Engineering (MBSE)
• Interoperability Standards
• Digital Twin/Digital Thread

Collaborative Research with Solution 
Providers

• Digital Thread
• Model-based Systems Engineering

Website: www.ad-pag.com

Mission
An association of aerospace & defense companies 
within CIMdata’s globally recognized PLM 
Community Program, which functions as a PLM 
advocacy group to . . .

Members

Aerospace & Defense PLM Action Group 
Founded in February 2014

http://www.ad-pag.com/
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Objective
The A&D PLM Action Group members and the 

PLM solution provider sponsors shared a common 
objective for this research – 

To gain understanding of needs and opportunities 
within industry that will inform MBSE solution 
strategy and roadmap and implementation 

planning

Collaborative Research Program
Study Model-Based Systems Engineering 
(MBSE) current state and future trends

Sponsors
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Information Gathering
Subject matter expert interviews & an 
online survey of committed professionals

Interviews
• A total of 18 in-depth interviews were conducted 

by CIMdata with five communities:
• 4 PLM solution provider sponsors
• 4 other “providers of interest”
• 2 solution provider sponsor key customers
• 6 AD PAG member companies
• 2 renowned experts from academia

• The 8 A&D companies interviewed included
• 6 of the Top 20
• 4 of the Top 10

• Learnings from the interviews guided the line of 
inquiry in the web-based survey

Survey
• A total of 82 complete and validated online 

survey responses were received and analyzed
• The survey was intentionally designed to be a 

challenge for the respondent
• Answering the questions required a deep 

understanding of the status and plans for MBSE 
realization within the respondent’s company

• The average time to complete the survey was 
approximately 30 minutes

• This strategy achieved the desired effect
• Only experts on the topic of MBSE invested the 

time and effort needed to complete the survey
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Analysis

• In addition to the four sponsors, 

four “Providers of Interest” participated
• Dassault Systemes
• HCLTech

• In depth interviews with experts from 8 industrial user companies and 8 solution 
providers provided a statistically significant sample size
• Able to compare perspectives of industrial users and solution providers
• Survey responses validated and augmented results from the interviews

Compares and contrasts perspectives of 
industrial users and solution providers

• IBM
• TCS

Copyright © 202510

Industry

Survey Respondent Demographics
Heavily aerospace & defense with global 
representation

Geography (Headquarters)
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Survey Respondent Demographics
Broad representation across the supply 
chain and company size

Position in the Ecosystem Revenue

Copyright © 202512
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Value Positioning
Definition of Model-Based Systems 
Engineering (MBSE)

Perspectives of Note
“MBSE without simulation and analysis is 
meaningless. It is a key part of MBSE that 
communicates design intent, through a reference 
model.”
“Model-based itself is fundamental to digital 
engineering. The key is moving from document-
centric to model-centric, and this applies to 
manufacturing as well as engineering.”
“INCOSE is a bit too vague. More specifically the M is 
of the functional dimension. The geometrical 
dimension is well mastered in CAD and geometry-
based analyses. Of course, the two views are highly 
interrelated.”*

* - This statement draws a distinction between functional 
modeling, i.e., MBSE and geometric modeling, i.e., CAD

Interviews

(% of interviewees)

(% of interviewees)

Copyright © 202514

• Increase in the perception of value 
is due to three factors
• Increased complexity in the 

products
• Increase in software content
• Emphasis on digital 

transformation
• Close alignment between industry 

and solution providers
• Top 1 is the same for both
• Four of Top Five are the same for 

both

Value Positioning
Changes that have elevated perception 
of value and investment in MBSE (1 of 2)

Interviews

Industry’s top five out of 16 choices (% of interviewees)



MBSE Industry Research: Value Positioning & Readiness for Success
PLM Road Map & PDT North America 2025

Page—8

This presentation is copyright © 2025 Clip art may be copyrighted. No use, reproduction or 
modification is permitted without prior written permission.

CIMdataâ is a registered trademark of CIMdata, Inc.

Copyright © 202515

Interviews

Value Positioning
Changes that have elevated perception 
of value and investment in MBSE (2 of 2)

Industry’s top five out of 16 choices (% of interviewees)

Interview Results Survey Results

Industry’s top five out of 16 choices (% of survey respondents)

Survey

Close alignment between interview and survey results
• Top 1 is the same for both
• Three of the Top 5 are the same for both

Copyright © 202516

From the Interviews
• The US defense industry is impacted by 

DoD’s digital engineering strategy, but 
others do not feel the impact as much

From the Survey
• 55% see MBSE as foundational to DE
• 40% see DoD’s DE strategy as a major 

driver for investment
• 35% are pursuing DE and MBSE as a 

corporate digital transformation
• 30% significantly increasing investment
• 25% see DE as a game changer in A&D

Value Positioning
Significance of DoD’s Digital Engineering 
(DE) strategy

(% of survey respondents)

SurveyInterviews

Survey Results
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Interviews

• Solution providers have a much more positive 
view of SysML 2.0 than industry interviewees

(% of interviewees)

Value Positioning
Significance of SysML 2.0 (1 of 2)

Interview Results

Copyright © 202518

(% of interviewees)

Value Positioning
Significance of SysML 2.0 (2 of 2)

Interview Results Survey Results

(% of survey respondents)

Interviews Survey

Half of industry interviewees consider SysML 2.0 a breakthrough 
vs. 20% of survey respondents

In other aspects, industry interviewees have a slightly more 
positive view (~10%) of SysML 2.0 than survey respondents
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• MBSE is broadly viewed (68% of 
respondents) as being tightly 
associated with Engineering

• MBSE is widely considered (58% of 
respondents) an integral element 
of company’s digital transformation 
strategy

• Surprisingly, a third of respondents 
indicated that their MBSE strategy 
extends from Concept and 
Development to Production and 
Support

Value Positioning
Characterization of MBSE vision and strategy 
within industry

Survey

(% of survey respondents)

Copyright © 202520

• A strong majority (88%) of the respondents see 
MBSE as strongly related to, either dependent 
or within, PLM

• A significant minority (12%) see MBSE and PLM 
as unrelated

Value Positioning
Relationship between MBSE and PLM

(% of survey respondents)

Survey
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Value Positioning
MBSE budget trend over past two years 
and over next two years

(% of survey respondents)

Survey

Copyright © 202522

• Most implementations are in the 
conceptual design and development 
stages and evolution over time follows the 
pattern of product lifecycle

Value Footprint
Current and planned MBSE 
implementations within lifecycle stages

(% of survey respondents)

Survey
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Interviews

• Close alignment between industry and solution 
providers
• System Architecture & Behavior Modeling as 

their top use case
• Four of their Top 5 are the same

• Other results indicate that the misalignment 
regarding System Verification and Validation is 
less than shown here

• Other results reinforce that Product Line 
Engineering is a use case/opportunity where 
there is significant misalignment

Value Footprint
Most promising use cases for MBSE 
implementation

Industry Users’ Top 5

Top five out of 16 choices (% of interviewees)

Copyright © 202524

• A majority of respondents (62%) assess 
their MBSE vision to be “Mature” or 
“Industry Leading,” but a similar majority 
(65%) asses their MBSE implementations to 
be “Immature”

Readiness Assessment
Maturity of MBSE implementations 
within the A&D industry (2 of 2)

(% of survey respondents)

Survey

Survey Results
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Perspectives of Note
“The term MBSE has been overloaded and confused 
in the industry due to the generic nature of the 
definition. For example, if I consider my legacy 
spreadsheet of calculations the model, then I am 
doing model-based system engineering. As a result, 
companies have struggled to measure the ROI on 
MBSE.”

“Lack of interoperability between different vendors’ 
tools and collaboration platforms is the Most 
Significant Inhibitor to executing an MBSE strategy. 
The appropriate mitigation is to promote the 
importance and then to demand interoperability.”

“Engineers will not adapt if it is difficult without 
managers telling them to do it. For that to happen 
the benefit i.e., ROI must be clear.”

Readiness Assessment
Principal inhibitors to formulating and 
executing an MBSE strategy

Industry’s top selections (% of interviewees)

Interviews

Copyright © 202526

Perspectives of Note
“The least recognized or appreciated critical success 
factor is lack of a clear methodology for where to 
start or what to do. Within a discipline engineers 
know what to do, but for MBSE they do not know a 
practical approach.”
“MBSE should be under the auspices of a federated 
Enterprise Architecture function.”

“Support from top management is a necessary-but-
not-sufficient-condition for the successful 
deployment of MBSE in an organization. However, 
support from middle-management is crucial. They 
are responsible for the spreading and establishment 
of the corporate culture in an organization.”

Readiness Assessment
Critical factors for successful formulation 
and execution of an MBSE strategy

Interviews

Industry’s top selections (% of interviewees)
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Future Investment
“Pain points” are points of friction in the 
information flow and way of working

Interviews

Industry’s top selections (% of interviewees)

• Several top “pain points” relate to 
interoperability

• Others relate to collaboration across disciplines 
and across the supply chain

• These are two aspects of a successful digital 
thread implementation, which is foundational 
to MBSE

Copyright © 202528

Perspectives of Note
“The main future success will be for re-use and 
product lines management.”

“MBSE solution capabilities and processes will need to 
change to capitalize on new product or technical 
opportunities (e.g., eVTOL and urban vehicles). For a 
Tier 1, what will change will be in response to 
external direction from OEMs. They may have new 
MBSE methods that we will need to adopt.”

“The current thrust of AI is interacting with humans. 
We are moving more quickly than we can 
comprehend. Referring to the Turing test, which 
allows determining whether we are interacting with 
humans or a computer, we can no longer apply this 
test, which leave us with a “crisis of truth.”

Future Investment
“Opportunities” are new business areas 
for expansion of MBSE’s value footprint

Interviews

Industry’s top 5 (% of interviewees)
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Future Investment
Immediate return vs. strategic value in 
MBSE investment decisions

(% of survey respondents)

Survey

• In the past, the ROI value justification was 
heavily biased towards immediate returns 
(one to two years) versus longer-term 
strategic value (three to five years)

• That bias has gradually shifted to a more 
evenly balanced approach that is growing in 
acceptance today

• Over the next three to five years, the 
respondents see this trend continuing with a 
further shift toward the strategic value 
justification approach

Copyright © 202530

• Countless tools are being used today
• Other tools listed by respondents include 

OpenMETA, MetaEdit+ with our DSL, Aras 
Innovator, hypervisors, Medini, MetaEdit+, 
Preevision, Windchill RV&S, 3DX, Innoslate

• Use of Microsoft office suite is quite 
prevalent (ranked as #3)

• Larger A&D companies have developed 
customized in-house software with the help 
of solution providers and system integrators

Technology Considerations
Primary tools used to implement MBSE

(% of survey respondents)

Survey

Primary tools used to implement MBSE

(% of survey respondents)
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Technology Considerations
Notable gaps in capabilities offered by 
solution providers

Interviews

• It is significant that the top five 
gaps listed by the industry 
thought leaders are related to 
openness and interoperability

(% of interviewees)

Copyright © 202532

• The responses form a bell-shaped curve 
skewed more toward aligned than having gaps

• Some level of misalignment between the 
expectations of software users and the 
companies that build and support those tools 
is inevitable

• Answers to follow on questions reflected a 
positive view of respondents toward their 
software suppliers – approximately 70% 
indicated that their solution provider is a good 
partner, and ~20% held a neutral view.

Technology Considerations
Alignment of the PLM solution providers 
with industry’s MBSE investment strategy

(% of survey respondents)

Survey
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Concluding Remarks

• MBSE is gaining traction in the A&D industry due to factors such as 
increasing product complexity, the growing role of software in products, and 
the influence of the DoD’s digital engineering strategy 
• Investment in MBSE is increasing and expected to continue to grow

• The top MBSE use cases currently focus on traditional systems engineering 
processes such as Requirements Definition and Allocation, System 
Architecture Definition, and Design Verification and Validation
• Future implementations are expected to include non-traditional applications 

such as Software Design, Product Line Engineering, and Design for Safety 
and Security

Key considerations for formulating an MBSE 
strategy (1 of 3)
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Concluding Remarks

• The A&D industry is still in the initial phases of MBSE adoption, with 
maturity levels differing significantly across companies and programs
• Organizational impact and cultural resistance pose the most significant 

challenge to successful MBSE implementation
• Essential success factors for MBSE adoption include a well-defined vision 

and strategy, strong executive commitment, appropriate methodologies, 
development of MBSE expertise, education and training initiatives, middle 
management support, and robust tool integration and standardization
• The keys to middle management support are compelling ROI and risk mitigation

Key considerations for formulating an MBSE 
strategy (2 of 3)

Copyright © 202536

Concluding Remarks

• A wide array of commercial and in-house software tools are used for MBSE
• The research highlights a crucial need for enhanced interoperability between 

different tools and platforms, facilitated by open APIs and adherence to 
standards
• Justifications for MBSE investments are shifting from immediate returns to a 

more balanced approach that considers long-term strategic value
• This change reflects the increasing recognition of MBSE's potential to drive innovation 

and efficiency in the A&D industry over time
• There is a strong need for collaboration between industrial users and their 

solution providers to address existing gaps and advance MBSE capabilities in 
a way that benefits the entire industry

Key considerations for formulating an MBSE 
strategy (3 of 3)
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Thank You to Our Sponsors
For contributing their knowledge and for 
funding this important work
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• Access A&D PLM Action Group resources at QR code below
• A&D PLM Action Group Model-Based Systems Engineering Research: Report of Findings, Dec 2024
• Is PLM Becoming Digital Engineering?, AD PAG Insight, Sep 2024
• The Emerging SysML 2.0 Standard: Will It Enable Multi-Party Digital Design Collaboration?, AD PAG Insight, Jul 2024
• MBSE Data Interoperability Specification Report, report, Dec 2020
• MBSE Data Interoperability: Architecture Model Exchange Solutions, presentation, Nov 2020
• Model-Based Systems Engineering (MBSE) Data Interoperability, position paper, Jan 2019

• Access CIMdata resources at www.CIMdata.com
• The Elevation and Expansion of Model-Based Systems Engineering: And What to Do About It, webinar, Aug 2024
• The Elevation and Expansion of Model-Based Systems Engineering: Initial Findings from Industry Research, 

webinar, Sep 2024

• Contact for further discussion
James Roche, Aerospace & Defense Practice Director, j.roche@CIMdata.com
Sandeepak Natu, Simulation-Driven Systems Development Practice Co-Director, s.natu@CIMdata.com
Don Tolle, Simulation-Driven Systems Development Practice Co-Director, d.tolle@CIMdata.com

To Learn More…

http://www.cimdata.com/
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Questions & Answers
Please tell us what’s on your mind
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Defining What Comes Next in Digital Transformation
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Tel:+1.734.668.9922

www.CIMdata.com

Serving clients from offices in North America, Europe, and Asia-Pacific

Asia-Pacific Headquarters
Tokyo, Japan

Tel:+81.47.361.5850
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Tel:+33 (0) 663.406.725
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