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In today’s fast-paced business environment, product 
developers are tasked with generating more complex 
products at faster rates and lower costs. Without the 
technology infrastructure to support their engineering 
processes, manufacturers risk spending unnecessary 
time and money in the design phase. Deploying 
engineering applications in a public cloud environment 
provides greater flexibility, computing power, and storage 
in a cost-effective manner. By increasing the speed of 
implementation and decreasing maintenance costs, 
engineering teams powered by cloud-based solutions are 
better positioned to improve the quality of their work, 
shatter operating margins, and skyrocket productivity. 

The Impact of Digital Transformation and Cloud 
Migration on Engineering Teams 

The modern enterprise operates in a complex, technology-driven climate, 
where digital transformation is critical across all areas of the business, but 
none more so than manufacturing and engineering. These innovative 
business units need modern tools and IT infrastructure to keep up in 
today’s increasingly remote environment. In Aberdeen’s recent study 
surrounding manufacturing operations and product innovation, 262 
manufacturing organizations revealed the top challenges and benefits 
they are seeing from their technology solutions, as well as the processes 
that are contributing to operational and financial success. Table 1 shows 
the acceleration in digital transformation initiatives for these teams over 
the past year by industry. 

Table 1: Prioritization of Digital Transformation in Manufacturing 

Industry (n=262) 
% of manufacturers who are 
currently prioritizing digital 

transformation 

% of manufacturers who 
increased prioritization of 

digital transformation over the 
past year 

All Respondents 59% 66% 
Automotive 67% 73% 

Industrial 59% 68% 

High Tech 80% 87% 

Other Industries 54% 61% 

The Aberdeen maturity class 
framework is comprised of three 
groups of survey respondents. 
This data is used to determine 
overall company performance. 
Classified by their self-reported 
performance across several key 
metrics, each respondent falls into 
one of three categories: 
 Best-in-Class: Top 20% of 

respondents based on 
performance 

 Industry Average: Middle 50% 
of respondents based on 
performance 

 Laggard: Bottom 30% of 
respondents based on 
performance 

There may be references to a 
fourth category, All Others, which 
is Industry Average and Laggard 
combined. 

n = 262, Source: Aberdeen, September 2021 

https://twitter.com/aberdeengroup
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Overall, 59% of manufacturers are currently prioritizing digital 
transformation, and 66% say its importance increased over the past year. 
When broken down by industry, it’s clear that the Automotive, Industrial, 
and High Tech sectors are putting more emphasis on digital 
transformation than others. The High Tech industry is the most involved 
with digital transformation, with 80% of High Tech manufacturers saying it 
is mission critical for their business and they are currently implementing 
new strategies around it across their organization. However, there are 
challenges to making changes to their IT infrastructure, including 
perceived security issues, limited budget, and integration of systems into 
a unified platform (see sidebar). As companies look to implement 
solutions and modernize their infrastructure to support their digital 
transformation initiatives, they should consider migrating their tools to the 
Cloud to avoid these issues. 

Aberdeen’s research shows that cloud solutions are number one on the 
list of technology enablers manufacturers are investing in, with 59% 
saying they currently have cloud solutions and 32% saying they plan to 
implement them in the near future. Furthermore, Best-in-Class companies 
and All Others (see sidebar, pg. 2) have implemented cloud solutions at 
approximately the same rate, 61% and 59% respectively, which shows 
the importance of cloud solutions for all manufacturing and engineering 
teams at all levels of maturity. 

This report covers the agility and flexibility advantages of cloud-based 
digital design applications, including CAD, virtual prototyping, and 
simulation, as well as how the impact of these solutions extends beyond 
engineering teams to the wider enterprise. For instance, over the past 
year, organizations leveraging public cloud solutions were 2.3x more 
likely to see a decrease in their funds spent on server and application 
deployment, compared to organizations that have yet to implement public 
cloud solutions. With less money spent on infrastructure updates and 
maintenance, organizations can decrease operating costs and focus on 
innovation over expenses. 

Market Pressures Drive Improvements in Product 
Development 

Migrating and deploying engineering applications in the Cloud helps 
alleviate the top market pressures that are keeping engineering leaders 
up at night. Figure 1 shows the most common pressures that are driving 
organizations to improve their approach to product innovation. There are 
some interesting data points to highlight when looking at these top 
influencers by industry, including the stress of meeting regulatory 

Organizations leveraging public 
cloud are 

2.3x 
more likely to see a decrease in 
their funds spent on server 
and application deployment 
over the past year, compared to 
organizations that have yet to 
implement public cloud 
solutions.  

Top 5 Challenges with Digital 
Transformation 

 
1. Security concerns: 44% 

2. Competing priorities: 39% 

3. Integration of disparate 
systems: 33% 

4. Limited budget: 31% 

5. Inability to define, measure, or 
support the positive impact of 
changes: 31% 

https://twitter.com/aberdeengroup
https://www.linkedin.com/company/aberdeen/
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compliance requirements in the Automotive sector and the importance of 
innovation for the Industrial sector. 

Figure 1: Product Innovation Pressures by Industry 

 

The increasing pace of innovation is a top concern for manufacturing and 
engineering teams across all industries, but more so for Industrial 
manufacturers. The Automotive industry on the other hand is 
unsurprisingly more concerned with regulatory compliance. CO2 
constraints and tests to measure fuel consumption such as the Worldwide 
Harmonized Light Vehicle Test Procedure (WLTP) require organizations 
to address emissions issues in design phases. The increased pressure to 
meet delivery deadlines shows why all industries are pushing to increase 
their speed-to-market and outpace their competition. 

The market demand for more feature-rich products is also a top pressure 
across most industries. This indicates that products are becoming more 
complex and more digitized, which has led many manufacturers to 
develop their own software or services alongside their products. Cloud 
solutions can help these companies deploy and manage their external 
software solutions as well as their internal design and manufacturing 
applications. Increasing product complexity is also a top challenge that 
manufacturers face with their design, engineering, and product innovation 
operations (see sidebar). While some of these challenges are results of 
the market pressures, most can be solved with cloud solutions.  

 

 

Top 5 Challenges Managing 
Design, Engineering, and 

Product Innovation 
Operations 

 
1. Increasing product complexity: 

32% 

2. Management / validation of 
constraints for performance 
and manufacturability: 32% 

3. Attrition of skilled workers: 
30% 

4. Too much time spent 
searching for information: 30% 

5. Frequent design changes: 
30% 

https://twitter.com/aberdeengroup
https://www.linkedin.com/company/aberdeen/
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Cloud Adoption within Engineering 

When it comes to manufacturers, 16% are currently deploying their 
engineering applications in a public cloud environment, and nearly 50% 
have some cloud infrastructure within a hybrid environment (see sidebar). 
The benefits to choosing a public cloud environment for engineering 
applications include greater collaboration, accessibility, cost savings, 
scalability, and computing power. Greater collaboration and accessibility 
can be achieved through capabilities such as document sharing, version 
control, and mobile device compatibility. Public cloud environments also 
generate greater cost savings and scalability because the maintenance 
and updates are handled by the cloud provider, and pay-as-you-go 
options allow for flexibility with storage and functionality. Additionally, 
public cloud vendors offer faster implementation and updates for high 
performance computing (HPC) to run complex computations for 
simulation and virtual prototyping. 

All these tactical advantages culminate into tangible business results. 
Public cloud users are seeing greater performance in key engineering 
metrics than hybrid or on-premises users. They are more likely to 
generate products on time that meet cost and quality targets (Table 2). 

Table 2: Engineering Advantage for Public Cloud Users 

Product Target (n=262) 
Average percentage of products currently meeting targets 

Public Cloud 
Users 

Hybrid / Private Cloud 
Users 

On-Premises 
Users 

Product launch dates 76.0% 67.5% 70.6% 

Product cost targets 71.5% 69.2% 68.6% 

Quality targets at design release 78.1% 71.7% 75.0% 

Product revenue targets 73.5% 72.6% 71.0% 
 

With accessible tools to collaborate with their peers, engineering teams 
avoid unnecessary back and forth and version control issues with design 
files, ultimately decreasing development time and helping organizations 
meet product launch dates more frequently. The availability of HPC within 
public cloud environments also improves time-to-market. Public cloud 
users can quickly implement new project environments, set up 
computations, and add innovative new tools and functionality to their 
solution set as needed. Other organizations may wait weeks or even 
months to get new servers or new IT environments to run their projects, 

n = 262, Source: Aberdeen, September 2021 

Cloud Deployment for Digital 
Design Applications 

 
% of respondents using digital 

design applications 

Traditional –
On Premises, 

19%

Hybrid -
Combination of 
On Premise and 

Cloud, 47%

Public 
cloud, 16%

Private 
cloud, 19%

https://twitter.com/aberdeengroup
https://www.linkedin.com/company/aberdeen/
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resulting in missed launch dates and causing them to fall behind their 
competition. Aberdeen research shows that public cloud users can deploy 
their applications faster in the cloud. Out of the organizations that have 
yet to implement cloud solutions, 21% take over 1 month to deploy their 
applications, compared to only 10% of public cloud users. 

Public cloud users can improve the percentage of their products meeting 
quality targets through comprehensive validation and testing phases. With 
the storage necessary to run large computations for simulations, 
engineering teams are better able to identify quality issues and make 
adjustments before sending designs into production. Public cloud vendors 
help organizations keep up with improvements to these AI algorithms, 
reducing the need for an expensive, in-house data science team to build 
and update algorithms on-premises. 

The scalability and cost savings of cloud solutions contribute to the 
greater percentage of products for public cloud users meeting cost 
targets. Plus, with greater quality and fewer late-stage design changes, 
organizations can reduce their operating costs. This cost advantage over 
hybrid and on-premises users translates to the greater percentage of their 
products meeting revenue targets, which contributes to overall profitability 
and organizational success. 

Reasons to Implement Digital Design Applications in 
the Cloud 

While it is important to recognize the outcomes of a public cloud 
environment, it is also important to evaluate the drivers that are 
motivating engineering teams to move their applications to the Cloud. 
Figure 2 (next page) shows the drivers for implementing digital design 
solutions in the Cloud, and improving collaboration along the supply chain 
is number one. During times of economic volatility, keeping an eye on the 
supply chain is critical for ensuring manufacturing and engineering 
operations stay up and running. They need to monitor the availability of 
raw materials coming into the factory and workforce scheduling for 
shipping out of the factory to properly manage their timelines and material 
optimization. With the hybrid nature of today’s business environment, all 
of this needs to happen while a majority of the workforce is remote. That 
is why many manufacturers are looking for cloud solutions to help 
facilitate remote-based collaboration along the supply chain. 

 

 

Out of the organizations that 
have yet to implement cloud 

solutions, 
21% 

take over 1 month to deploy 
their applications, compared to 
only 10% of public cloud users. 

https://twitter.com/aberdeengroup
https://www.linkedin.com/company/aberdeen/
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Figure 2: Drivers to Implement Digital Design Solutions in the Cloud 

 

The cost savings of cloud-based applications rank number three on the 
list of drivers. Cloud solutions offer the ability to add or remove storage as 
needed, with many vendors offering a pay-as-you-go option. This is one 
of the top capabilities that manufacturers look for in their cloud-based 
digital design solutions (see sidebar). On-premises users must invest in 
physical servers whenever they need to add storage, and they waste the 
storage they’ve already paid for if they need to reduce their capacity. The 
time and money spent setting up and managing these servers is also 
substantial. With a cloud vendor to manage the storage and upkeep of 
the infrastructure, engineering teams can focus on designing and testing 
rather than worrying about capacity limitations, infrastructure costs, and 
computing power. The cost savings and scalability of cloud-based 
applications are ideal for organizations that are looking to grow. 

High-end architecture and operations include cloud computing capacity 
and AI algorithms, which are essential for running comprehensive 
simulations during testing and validation phases of the design process. 
These capabilities are not affordable alone because of the variability of 
the storage required and the fast pace of innovation. Public cloud vendors 
offer the opportunity to leverage these complex computing capabilities 
across all engineering solutions, and even bundle all product 
development applications into a unified platform. 

51%

42%

36%

35%

34%

33%

Need for a solution that facilitates remote-based collaboration
along the supply chain

Need an easier way to share and manage documents and
streamline workflows

Cloud-based applications have considerable cost savings

Need to improve collaboration

High-end architecture and operations are required but are not
affordable alone

Need a scalable solution that can expand with growing needs

All Discrete Manufacturers

% of respondents

n = 262, Source: Aberdeen, September 2021

Top 5 Capabilities 
Manufacturers Look for in 
Their Cloud-Based Digital 

Design Solutions 
 

1. Documents can be instantly 
shared and simultaneously 
worked-on with peers: 49% 

2. Scalable solution that has a 
“pay as you go” option to 
purchase more features and 
functionality as required: 48% 

3. Data management has built-in 
version control: 44% 

4. Centralized billing exists for 
the entire team: 40% 

5. The solution can be run on 
iOS and Android platforms: 
34% 

https://twitter.com/aberdeengroup
https://www.linkedin.com/company/aberdeen/
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Consolidating engineering applications into one platform minimizes the 
effort to deploy different technologies in different environments. Cloud 
solutions enable faster time to implementation for engineering solutions 
and greater accessibility for these solutions. Running solutions on iOS 
and Android platforms gives engineers the freedom to access their design 
files on-the-go, improving flexibility, employee satisfaction, and time-to-
market. 

The Value of Public Cloud for Digital Design 

Engineering teams supported by cloud-based digital design applications 
can have an impact on key metrics that translate to significant business 
advantages for the entire organization. Figure 3 shows the business 
improvements that organizations deploying their engineering applications 
in the cloud are seeing compared to those with hybrid and on-premises 
environments.  

Figure 3: Business Improvements for Public Cloud Users 

 

Aberdeen research shows that the rising cost of raw materials is one of 
the top challenges companies face with their manufacturing operations. 
Organizations can’t afford to waste materials in prototyping phases or risk 
generating poor quality products that trigger recalls and warranty 
fulfillments. Public cloud users are decreasing the number of prototypes 
they produce and their overall cost of non-quality at a faster rate than 
hybrid and on-premises users. 

Over the past two years, public cloud users have seen a 55% decrease in 
the cost of non-quality, meaning the costs generated by poor quality 
products late in the product lifecycle. This is a 62% greater decrease than 
on-premises users are seeing (55% vs. 34%), which shows that public 

55%
47% 45% 43% 43%40% 39% 41% 39%

43%
34%

22%

34% 37% 41%

Cost of non-quality
(warranties, recalls, etc.)

Total cost per unit Number of complete
physical prototypes

Number of engineering
change orders (ECOs)

Development time

Public Cloud Users Hybrid Cloud Users On-Premises Users

Average % decrease over the past 2 years
n = 262, Source: Aberdeen, September 2021

https://twitter.com/aberdeengroup
https://www.linkedin.com/company/aberdeen/


 

 

9 

 

cloud users are better at detecting defects and eliminating quality issues 
before they reach the consumer. They are also seeing a 1.2-times greater 
decrease in total cost per unit (47% vs. 22%). 

The advantage for public cloud users in the percentage decrease in the 
number of physical prototypes over the past two years can be tied back to 
the power of HPC for simulation in the Cloud. Public cloud users can test 
their design virtually just as comprehensively as physically, reducing the 
need to generate physical prototypes. This helps to reduce overall 
operating costs, optimize raw material utilization, and improve quality. 
The advantage in the percentage decrease in the number of engineering 
change orders (ECOs) demonstrates how public cloud users are better 
equipped to reduce quality issues before products reach the 
manufacturing stage. The comprehensive testing functionality made 
possible with HPC and flexible storage in the Cloud ultimate reduce the 
time spent going back and forth between engineering and manufacturing 
teams. This helps to improve overall development time and keep product 
launches on schedule. 

The benefits of cloud-based digital design applications extend beyond 
engineering teams. The cost savings and implications for cloud solutions 
translate to 38% greater year-over-year improvements and operating 
margins for public cloud users compared to on-premises users. 
Furthermore, public cloud users are seeing 15% greater year-over-year 
improvements in profitability as a result of their ability to cut costs, 
improve quality, and decrease time-to-market, which quantifies the impact 
of the Cloud on the organization as a whole. 

Summary & Key Takeaways 

The rapid pace of innovation isn’t slowing down, and manufacturers need 
to digitally transform to keep up. As products become more complex and 
consumers demand higher quality, it is time for engineering teams to 
adapt. The need for a solution that facilitates remote-based collaboration 
and easily scales with growing needs in the most cost-effective manner is 
driving manufacturers to implement their key design technologies in a 
cloud environment. From large scale processes as critical as streamlining 
adjustments based on supply chain disruptions to small scale processes 
as detailed as version control and document sharing, the Cloud helps to 
increase quality and operating margins alongside productivity. When 
reflecting on the impact of cloud-based digital design applications, there 
are three point to highlight: 

Compared to on-premises 
users, public cloud users are 
seeing: 
 
  38% greater year-over-year 
improvements in operating 
margins 
 
  15% greater year-over-year 
improvements in profitability 

https://twitter.com/aberdeengroup
https://www.linkedin.com/company/aberdeen/
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 Without the technology infrastructure to support their engineering 
processes, manufacturers risk spending unnecessary time and 
money in design phases and falling behind their competition. 

 Advantages of deploying digital design solutions in a public cloud 
environment include HPC, cost savings, scalability, and flexibility.  

 With the ability to produce more complex products at faster rates 
and lower costs, companies using the Cloud to power their 
engineering applications are better positioned to keep up with the 
increasing pace of innovation and out-perform their competitors. 

Businesses that are looking to grow their capacity and their product mix 
need an infrastructure that grows with them in the most cost-effective 
way. Whether they want focus on strategic initiatives (such as adding 
software or service offerings), or operational initiatives (such as 
integrating their solution suites or planning to increase production volume 
without sacrificing quality or time-to-market), organizations that utilize a 
public cloud environment set themselves up to have more opportunities 
for success.  
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