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Icebreaker

"What would the implications be if
we applied this to countries in the
Asia-Pacific region?
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Introduction &
Background

This research builds upon previous work
examining MBSE adoption challenges in
the Americas and EMEA regions.

Now focusing on the rapidly growing Asia-
Oceania sector.

A comprehensive survey exploring the
unique cultural and regional factors
affecting MBSE adoption across the Asia-
Oceaniasector, comparing

challenges with those in Americas and
EMEA regions.
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Growing Importance of
MBSE in Asia-Oceania

The [INCOSE Asia-Oceania sector has

experienced significant growth, with
membership increasing from approximately
700 to 2219 members between 2015-2025. This

growth is accompanied by:

* Increased SEP certification applications
(2,055) by December 2024.

* 20+ systems engineering conferences and
events from 2022-2025

* Rising MBSE activities across India, Japan,
China, Korea, Thailand, Vietnam, Singapore,

New Zealand and Australia

400

200

0 T T T T T T

H b o A A D D O O 0 0N A A A DY D
'19‘\ '1,6\ ,‘9'\- ’LQ'\ "9'\/ "9‘\ '19'\ '\,6» q’g’» ’\9’\/ ’\9'1/ "9'\/ "9'1/ ,\9’\; '],6» "9"./ ’\9’\,
T FTI FTIFT T VIS

INCOSE Memberships within the Asia-Oceania sector
over the past decade (INCOSE 2023)



I@E

MBSE Adoption Challenges
Financial & Strategic Human Factors Technical Factors
O =50
A 7o
Upfront Investment Awareness & Change Method Definition & Extension
. Resistance : .

Adoption Strategy Modularity & Reusability

Executive Level Sponsorship Purpose & Scope Definition Complexity Management

Competence Development &

Lan Barrier
anguage Barrie s

Previous research by Chami & Bruel (2018) found that human and technological factors were the most challenging
in early MBSE adoption phases, with adoption strategy, method definition, and tool selection becoming significant in later
phases.

Tool Dependency & Integration

Other studies by Henderson et al. (2024) and Akundi et al. (2022) identified organizational resistance, leadership
support, tool integration, and learning curve as common challenges to MBSE adoption success.
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Hofstede's Cultural Dimensions
Hofstede's cultural dimensions provide a framework for understanding how cultural differences impact
organizational behavior and technology adoption
0€------- HOFSTEDE’S CULTURAL DIMENSIONS ----- > 100
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Survey Methodology and Objectives

* Three-Phase Approach:

* Design & Validation: Initial survey design with feedback from MBSE leaders

* Survey Administration: Broader distribution to systems engineering practitioners

* Cross-Checking: Analysis of results against Hofstede's cultural dimensions

« Survey Objectives:

* To confirm and contextualize the relevance of previously identified MBSE adoption challenges to the Asia-
Oceania sector

* To identify new challenges unique to the region as reported by participants
* To collect demographic data for analyzing correlations between participant profiles and the MBSE
challenges experienced

The scope of the survey's regional demographics encompasses the Asia-Oceania region, including
India, Australia, Japan, China, and Southeast Asia (ASEAN) countries.



Survey Results

* Human Factors Lead:

87% of respondents identified
"Awareness and Change Resistance"
as the principal challenge, followed by
"Adoption Strategy" at 86%.

* Financial Concerns Follow:

79% highlighted
Investment” and
Scope Definition" as significant
barriers, reflecting the business
dimension's importance.

"Upfront
"Purpose and

+ Technical Challenges Less Significant:

"Modularity and Reusability" and
"Complexity Management" showed the
highest disagreement rates (15-16%),
suggesting technical barriers are less
formidable than cultural and business
factors.

Q1 Please indicate your level of agreement or disagreement if the following challenges are
related to MBSE adoption in your Asia Pacific and Oceania Region:

Upfromt
4.5 N E
Iveatmen el 1% | 36%] 4%
Adeation fan f1o%, 1% 35%)
Stravsgy
Pur poee and
Scops 2% THEI%) {36%] 43%]
Cefinitian
Awarensss and
Change 5] 6% 42%]
Resistance
zecubive T e ]
Level A5370%] 195 {38
Sponsarshio
Met had
Definmion and [5%) Iy 8%
Extemsan
Modularity and
P %
Reusahiliy ED B €3 D
Complenty K 1
Managemnent w m m
Tool
Dependency a (4% ﬂﬁ E EI&
Integration
Comperends
Development 25 R12%] 158 405
LangJage...
e 108 204 e ame S0% B PSR A0 80K 100%

B strongly Disagree [l Disagree [0 Meither Agree nor Disagree
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Additional Challenges Identified

learning modelling languages (e.g., SysML) before

A generation tool for the proper initiation of
the new MBSE projects

Video tutorials to follow the tool menu using
the reference model

developing models

Lack of familiarity / experience with MBSE tools

Strongly
Agree

Strongly
Agree

Readability of modeling results is low, only
highly skilled individuals can understand them

A guide to making tools easy to use.

Lack of experts considering
the whole product and service

Modeling Language

Limited development of safety-critical system

Need for domain-specific reference model

Lack of MBSE ecosystem/community of practice

Lack of cross-platform compatibility

Connecting products and services is challenging;
experts focus on specific engineering tasks

Lack of skilled pipeline

Previous knowledge and experience in SE

|
|
¥

Lack of industry relevance and real-world
projects solutions

Few have hands-on experience using MBSE tools
in practice; hard to define the processes without
experience

and
Modeling Tool

Limited Skills,
Expertise,
and References

Investment,
ROI, and
Learning Curve

Other
MBSE
Adoption
Challenges

Process
and

Culture
and
Organization

Methodology

Perceived lack of success / too many failed initiatives

ROI for adopting MBSE

Timeline to see tangible value

Value of MBSE shared with the executives

It takes several years to feel the effects;

the learning process brings good benefits

The learning cost is high; without multiple development cycles, recovery of

the learning cost is difficult

Making simulation threads from system models to high fidelity models,

and even data from physical testing

Proper selection of people for the first project

Understanding the difference between

. digital transformation and digitalization
Understanding the difference between MBSE and MBD

Integrated supply chain processes

A cultural tendency to be overly concerned with using things
correctly, which can dampen motivation

Adoption practice that fit the current methodology

Culture and believe changes

Organization maturity level

Strongly
Agree

Organisational culture

Strongly
Agree

Strongly
Agree
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Additional Challenges Identified

al

Investment & ROI: Most recurring
concerns related to upfront costs, return
on investment, and learning curve
challenges.

Process Integration: Difficulties
integrating MBSE into existing
organizational processes and project
contexts.

®

Limited Expertise: Significant gap in
skills, expertise, and reference
materials for MBSE implementation in
the region.

Tool & Language Issues: Concems
about modeling languages and tools,
particulary regarding expertise gaps.

incose.org | 12
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Survey Demographics

Q3 What type of industry does your Q4 Which of the following engineering disciplines
* 37% from Japan, 17% from company represent? best describes your system-of-interest (i.e.,
Australia. 11% from Product) you are using MBSE for?

Singapore Other 13% (11) \ Aviation 6% (5)

Computer Engineering
(Software) 14.29%

(2)

Other 22.62% (19) \

Automotive 17% (14)

Electronics 5.95% (5)
Tool Vendor 1% (9)
— Mechanical Engineering

* 21% in Consulting, 17% in Academic 4% (3 7:14% (6)
Automotive, 6% in Space Systems 2% ()
Defense Railway 7% (6) g:nguting and IT Engineering
Health Care 4% (3) @ ) o
e et gl
23% with >10 MBSE Defense 7% (6) Consulting 21% (18) and... 50.00% (42)
° o WI years
experience, 41% with 3-10 Other responses: Other responses:
years * Semiconductor Manufacturing * System Engineering
« Artificial Intelligence * System of the Systems for Defense Application
*  Transport * Enterprise Architectuire Design
0 * Consumer goods * Transport system
© 52 /O are INCOSE me mbel’s * Human factors engineering

* Operational Technologies

incose.org | 13



I@E

Cultural Impact on MBSE Adoption

Power Distance

Power Distance World map

(SRR
= —
rb \':T‘_J!E no data A e &

High Power Distance in Asian countries (Malaysia: 100, China:
80, India: 77) correlates with challenges in securing Upfront

Investment and Executive Sponsorship due to hierarchical _

barriers.

Upfront
Investment

Executive
Sponsorship



Cultural Impact on MBSE Adoption

Uncertainty Avoidance

Uncertainty Avoidance World map . 9

Awareness
@ & Change
Resistance

‘.“#_\' e e T o IR~

nb. Whee:nodate —%F o &

High Uncertainty Avoidance in Japan (92) and South Korea
(85) contributes to stronger Awareness & Change Resistance,
while lower scores in China (30) and India (40) facilitate faster
MBSE adoption.
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Cultural Impact on MBSE Adoption

Individualism

Y g
— @ =
Collectivism — Individualism World map I,'

ﬁ\ %

Collective
Effort

20 <O

' Lower

ndividualist. I g e iy Technical

n.b. White: no dats - T = = -
Barriers
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Low Individualism scores in South Korea (18), Singapore
(20), and China (30) suggest technical challenges are more
readily overcome through collective effort, explaining lower
concern for technical barriers.
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Conclusion and Future Work

KEY FINDINGS

Culture significantly influences MBSE adoption, yet many
challenges remain consistent worldwide

Human and cultural factors are central to successful

implementation

Country-specific strategies are necessary despite

regional patterns

RECOMMENDATIONS

Translate essential SE resources into more

languages

Partner with academic institutions to
establish equivalency programs

FUTURE WORK

* Expand survey scope to achieve greater
geographical representation

* Conduct localized surveys in native
languages

Develop tailored approaches for different

cultural contexts
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