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Executive Summary / Key Data Points
SimScale and Digital Engineering conducted a readership survey to obtain a high-level view of how  
engineers are using both on-premises and cloud-based simulation software. The research found 
that respondents are using simulation across their design departments and throughout the design 
cycle on a frequent basis, and analyzing multiple physics.

Given the maturity and acceptance of cloud-based solutions in other industries (such as financial, 
HR or PLM) it was surprising to see such a small segment of engineering organizations currently 
accessing simulation tools via the cloud. The use of cloud technology can potentially address several 
key challenges around access and expanding the use of simulation: 

•  Cloud simulation platforms reduce or eliminate obstacles such as limited compute resources, 
licensing restrictions and hardware costs that have traditionally hampered simulation software 
deployments.

•  Cloud and software-as-a-service (SaaS) solutions provide the flexibility and scalability that survey 
respondents indicated they need in their simulation tools, while making the tools more affordable 
and easier to use for non-experts. In this way, cloud-based simulation can help companies increase 
the benefits of simulation-led design workflows.

Introduction

Engineering organizations are embracing simulation-driven design processes, with a wide variety 
of simulations taking place more frequently throughout the research, development and manufac-
turing cycle.

According to the Cambashi 2021 CAE Observatory, the global market for simulation software 
reached $8.2 billion in 2021, and was projected to grow by 13.1% in 2022. Research firm Technavio 
forecasts a CAGR of 9% for CAE software through 2025.

This growth is being driven by technology and market forces, including the need to get better 
products to market faster. End products are more complex than ever before, incorporating in-
creasing amounts of electronics, sensors, transducers, etc., while lightweighting and higher power 
density requirements have led to novel design innovations and parts consolidation. Engineering 
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simulation (particularly of multiple physics) is critical in successfully creating these products. These 
trends have also pushed simulation into earlier stages of product development, and more non-
specialist engineers are now utilizing these capabilities.

However, compute resource constraints, licensing requirements, analysis speed, and other factors 
have traditionally limited the expansion of simulation use. Incumbent simulation software provid-
ers are altering their licensing models, improving user interfaces, and offering cloud-enabled and 
software-as-a-service (SaaS) versions of their tools to vastly improve access to simulation at these 
engineering organizations. In addition, new start-ups in the simulation space have built tools from 
the ground up with these capabilities in mind.

In order to realize the full potential of simulation not only by expert analysts but also by non-
specialist design professionals with a range of experience, skills, and access to high-performance 
computing resources, these cloud-based and SaaS simulation tools can play an important role by 
providing flexible access to analysis tools and results on an as-needed, on-demand basis.

The following research brief examines the current state of simulation use among design engineers, 
along with common challenges faced by these users and the features and functions they most desire 
in their simulation software tools.

Research Description

In early 2022, SimScale and Digital Engineering conducted a survey of design engineering profes-
sionals in order to better understand the current use of CAE software, as well as the status of cloud-
based simulation adoption.

The data in the research brief is based on responses from 152 individuals. Just over 30% of respon-
dents reported they work in product or system design engineering, while 20% are engineering 
analysts. Roughly 16% work in research and development, while approximately 15% reported 
being in engineering management. 

Respondents worked in a range of industries, with the majority reporting that they were in the 
aerospace/aviation/defense, industrial machinery, automotive, or electronic products industries. 
The largest group of respondents (42%) reported that they were manufacturers; 17% were suppli-
ers; approximately 16% were research and development organizations; and 15% were consultants. 
Respondent organizations were fairly evenly distributed among small (33%), medium (24%) and 
large (42%) organizations.

Respondents were also fairly evenly split between intermediate simulation users (39.5%) and ad-
vanced users (38.8%), while just over 10% described themselves as novices.
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Current Engineering Simulation Tool Usage
The use of simulation software tools has evolved over the past several years. Previously these tools 
were used by specialist engineers, and were primarily focused on analyzing specific physics. Increas-
ingly, however, organizations are expanding the use of simulation to include a wider pool of engi-
neers and designers, and companies are leveraging a wider array of physics in their analyses. This 
has been enabled by easier-to-use software, an increase in the availability of multiphysics tools, and 
the expansion of functionality available from traditional simulation software vendors via in-house 
development or acquisition. 

This is reflected in the survey responses. Nearly half of respondents reported that they have de-
ployed simulation generally within their engineering department as part of the product devel-
opment process, and the primary users are R&D engineers (61.2%) and CAD/design engineers 
(59.2%) compared to specialists (44%).

How would you describe your company’s deployment of simulation:

Primary Simulation Users:

General deployment within the engineering  
department/team used as a part of the product 

development process

Limited deployment, used by a 
 few specialist analysts

Company has embraced upfront simulation  
and it is built into the product development  

and manufacturing workflows

No internal deployment; we engage consultants for 
siumlation work on an as needed basis

Other – Write in

R & D Engineers

CAD or Design Engineers

Specialized Analysts

Manufacturing Engineers

QA Engineers

47.4%

61.2%

27.0%

59.2%

18.4%

44.1%

3.3%

14.5%

3.9%

3.9%
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Survey respondents also reported using simulation throughout the product development cycle, with 
nearly 75% using the technology during concept development and testing, along with substantial 
usage during product development and early-stage idea generation. Simulation is also used fre-
quently, with 31.6% of respondents reporting daily simulation usage, and nearly a quarter reporting 
weekly simulation activity.

In terms of on-premises vs. cloud-based or software-as-a-service (SaaS) solutions, the current pref-
erence clearly rests with on-premises software and hardware. More than half of respondents run 
their simulations on a local machine/desktop, while just 8% are using the cloud exclusively. Just 
under a quarter of respondents operate under a hybrid model using some combination of a worksta-
tion, a local cluster, and/or the cloud.

At what point(s) in your product development cycle do you use simulation? 

Concept Developement & Testing

Product Development

Early Stage - Idea Generation

Idea Screening

Product Commercialization  
(Manufacturing)

Quality Assurance

Business & Market Strategy  
Developement

Test Marketing

Other – Write In

74.3%

65.1%

47.4%

34.2%

16.4%

12.5%

6.6%

4.6%

19.7%
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How often do you/your team run engineering simulations?

Please select what best describes how you access/use your engineering simulation tools:

At least once a quarter
13.2%

Local machine/desktop
56.6%

At least once a month
23.0%

Hybrid – Using a  
combination of these options

22.4%

At least once a week
24.3%

Local cluster
7.2%

At least once a day
31.6%

Partner managed cloud
1.3%

Other – Write in
5.9%

At least once a year
7.9%

Cloud-based
6.6%
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Structural physics is used by the majority of respondents (68.4%) followed by heat transfer/thermal 
(36.2%) with CFD coming in third place at 32.2%.  

What simulation physics do you most commonly use?

What coupled simulation physics (multiphysics) do you use most often?

Structural

Heat Transfer/Thermal Analysis

Fluid Dynamics

Electromagnetics

Acoustics

Chemical

Optical

Other – Write In

No coupled simulation physics (multiphysics)

Thermal-Structural (e.g. thermal stress)

Thermal-Fluid (conjugate heat transfer)

Fluid-Structural Interaction

Electromagnetics-Thermal

More than two coupled physics

Thermal-Optical

68.4%

40.8%

36.2%

29.6%

32.2%

19.7%

19.7%

19.1%

15.8%

2.6%

10.5%

9.9%

13.2%

9.9%

9.2%

The majority of respondents are using multiple physics in their simulation work, with around 60% using a 
combination of two physics, with thermal-structural the most common combination, followed by thermal-
fluid (conjugate heat transfer). Approximately 10% are using more than two coupled physics, while roughly 
40% of respondents are not using coupled simulation physics.
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Common Simulation Challenges 
While respondents are clearly making greater use of simulation across a wide range of user profiles 
and design process steps, these companies still face a number of hurdles when it comes to increas-
ing the use of simulation and making current simulation workflows more efficient and productive.

The increasing size and complexity of models often runs up against compute restraints of local 
hardware, or scheduling challenges for shared resources such as on-premises clusters. Investing in 
additional local computing resources may be difficult for companies that have limited hardware 
budgets or lack the IT staff required to maintain these systems.

Asked how often they limit the size or complexity of models because of compute or time con-
straints, nearly half (45.4%) did so more than half the time, frequently, or always. Key concerns 
related to on-premises hardware and license server management included IT maintenance and 
updates (54.6%), hardware storage (49.3%) and data storage and security (27%). In the current 
hiring environment, those concerns are only going to become more challenging because of the lack 
of available, qualified IT  staff.

How often do you limit the numerical complexity of your simulation  
because of compute resources or time constraints?

Infrequently
41.4%

Never
13.2%

More than half of the time
25.0%

Always
4.6%

Frequently
15.8%

responded they limit 
the size or complexity 

of models because 
of compute or time 

constraints

45.4%
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Asked what features would help increase the use of simulation in their organizations, the vast 
majority want to see an increase in speed when it comes to obtaining simulation results (59.2%). 
Other key features included zero software maintenance/downtime (29.6%), collaboration (28.9%), 
improved user interfaces (28.3%), improved scalability (26.3%), and more affordable pay-as-you-go 
simulation access (26.3%).

What are your key concerns/challenges with on-premises hardware used for simulation  
&/or license server management?

Which of the following features would help spread the use of simulation within your organization:

IT maintainance and software & hardware updates

Hardware cost

Data storage

Hardware scalability

Uptime and reliability

Other – Write in

Obtaining simulation results in a reasonable time

Zero software maintenance and downtime

Ability to colllaborate on my simulation project with colleagues

Modern & intuitive UX with a fast learning curve,  
providing ability to rapidly onboard new colleagues

In-product support when I am stuck with my simulation

Ability to easily scale up simulation size while  
maintaining accurcy

Affordable pay-as-you-go simulation

Massively parametric simulation

Deploying programmatic simulation into my workflows

Ability to generate synthethic simulation data  
to feed machine learning algorithms

Other – Write in

54.6%

59.2%

49.3%

29.6%

27.0%

28.9%

26.3%

28.3%

24.3%

27.0%

6.6%

26.3%

26.3%

19.1%

17.8%

10.5%

9.2%
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The State of Cloud-Based Simulation
The emergence of cloud-based and software-as-a-service (SaaS) simulation tools gives engineering 
organizations easy access to highly scalable and flexible simulation solutions. However, as noted in 
the chart on page 6, less than 10% of respondents are currently accessing simulation via the cloud.

Plans for future cloud adoption also indicate a slow uptake of the technology. Nearly half (49.3%) 
reported they had no plans to use cloud-based engineering solutions, while just 3.9% reported they 
have fully embraced cloud-based engineering. Roughly 47% were in some intermediate stage of 
adoption. And just over 20% reported using cloud-based solutions all the time or frequently, while 
24.3% of respondents indicated that they planned to rely more frequently on cloud-based simulation 
over the 12 months. 

What stage is your company in regarding embracing cloud-based engineering solutions?

How often do you use cloud-based solutions for simulation?

We have started to use cloud-
based solutions for some of our 
research & development work

39.5%

More than half of the time
11.2%

We do not use/are  
not planning  

to use cloud-based  
engineering solutions

49.3%

All the time
4.6%

We are at an intermediate 
stage of deployment and use 
of cloud-based engineering 
solutions and have moved 

most of our production  
engineering work to the cloud

7.2%

Never
68.4%

We have fully embraced cloud-based  
engineering solutions

3.9%

Frequently
15.8%
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Cloud-based simulation solutions can address some of the key simulation challenges respondents 
reported (see Common Simulation Challenges, page 8) – compute restraints, time constraints, the 
need for improved scalability, collaboration and reduced maintenance. However, many end users 
are still wary of cloud-based solutions.

Among the chief concerns reported by respondents were data storage and security (68.4%), cost 
(38.8%), IT restrictions (36.2%) licensing (32.2%) and software performance/scalability (30.3%).

Most of these concerns are based on outdated perceptions of cloud computing that have been 
widely addressed by both software vendors and by cloud infrastructure providers.

In addition, many companies are already leveraging cloud solutions for other functions – everything 
from invoicing and HR, to ERP, PLM, and secure back-up and data recovery. By some estimates 
more than half of all corporate data is already stored in the cloud, and these cloud data centers are 
often more secure than on-premises data centers and clusters. Given the acute shortage of skilled 
IT staff and cybersecurity professionals, cloud infrastructure offers greater access to skilled staff, 
along with more frequent security patches and better resiliency. On-premises hardware and soft-
ware (operating systems and simulation tools) are frequently not well-managed, maintained and 
updated because of a lack of in-house resources.

Cloud solutions reduce or eliminate many of the on-premises management headaches and costs, 
while providing faster simulation results, more flexible access, easier-to-use tools, and an enhanced 
ability to collaborate by making simulation data readily available to more end users, regardless of 
expertise level.

What are your key concerns/challenges when it comes to cloud utilization?

Data Storage & Security

Cost

IT Restrictions

Licensing

Software Performance & Scalability

Reliability

Software Features

Other – Write in

68.4%

36.2%

32.2%

19.7%

15.8%

2.6%

10.5%

9.9%
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Conclusion 
Simulation-led design is the future of product development. As the data from this survey reflects, 
engineering organizations have deployed simulation across their design teams for use at nearly 
every step of the design cycle. They are also analyzing multiple physics to improve the results of 
their system-level engineering efforts.

Based on survey responses, engineering organizations are striving to leverage simulation across 
the entire design cycle and to make simulation tools available to non-specialist users. That means 
that simulation use among this group of end users will wax and wane across the entire develop-
ment process – not a good fit for expensive, on-premises software licenses that may go unused the 
majority of the time. Cloud and SaaS simulation solutions offer wider access to a bigger universe 
of potential end users, with flexible capacity that can accommodate these infrequent users, often at 
a much lower total cost of ownership.

These trends in simulation reflect the need to more rapidly explore and test out design options, 
iterate quickly, and get to market faster with optimized product designs. Several obstacles have 
limited the expanded use of simulation, however. Those include limited compute resources, licens-
ing restrictions, and the cost of on-premises workstations and clusters. In addition, end users want 
more flexibility and scalability in their software products, along with more accessible cost and 
licensing models.

The increased democratization of simulation will require greater utilization of more flexible cloud 
and hybrid models so that engineers can continue to increase efficiency, productivity and creativity 
in design.

Removing the common obstacles that engineers face when attempting to incorporate more simula-
tion more broadly can help increase the benefits of simulation-driven design processes. Cloud and 
SaaS solutions can help organizations overcome these obstacles.

For more information, visit SimScale.

https://www.simscale.com/

