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Welcome to Capgemini’s first annual report on
Engineering and R&D trends. Today's leaders in
Engineering and R&D (ER&D) intensive firms
operate in a complex business environment. An
environment shaped by a dynamic series of
interconnected macro-forces: supply chain
disruptions, geo-political tensions, and
economic uncertainty to name but three.

Adapting and thriving in this environment
involves decisions about how a company's
ER&D operating model should work at scale.
Leaders must also reconcile objectives about
their Future business while also optimizing for
the present. This is a world of trade-offs:
safeguarding profits from current product
lines, sustaining innovation for future high
margin products, ensuring core engineering is
efficient and that the overall engineering
operating model is agile enough to adapt to
future changes.

In short, we face a rapidly changing world,
where companies — some producing products
with 20 year lifespans, need to innovate, adapt,
and respond rapidly - for the short and long
term - and to do this cost-effectively without
compromising quality.

This report explores the thinking of current
leaders; how they expect their organizations to
be impacted by external macro-forces, what
enterprise-scale ER&D challenges this creates
for them, and how they are responding. The
report is based on the input of leaders from a
range of businesses and framed by our
experience working with the world'’s largest
ER&D intensive companies. Some of this
success has been built on enterprise-scale
outsourcing of ER&D services. We see no
reason why this will change.

| hope you find the perspectives of your peers
insightful and helpful in your own reflections
on ER&D strategy.

CEO, Capgemini Engineering



Introduction



https://capgemini.turtl.co/?accessible

Long-standing companies — those who make physical things in highly Industry profile

regulated industries like automotive, aerospace, consumer products, life
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finding ways to do things faster, cheaper or better.

This report draws on research with 300 senior (VP and above) decision- Leadership profile
makers at global ER&D intensive companies. It aims to understand and

share the challenges they see arising in the coming years and decades.

Looking at fFour critical business themes, it explores their perspectives on %o

the current state of their firms, and their future plans in each area. i ok




Spending profile
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Setting the
scene

What do ER&D intensive firms
want?
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Firms are pursuing multiple
strategic business objectives.

The leading ones are revenue growth,
sustainability, optimizing supply chains,
reducing costs, and improving products and
services.

Companies’ strategic objectives

Revenue growth

Contribute to global sustainability efforts 50%
Accelerate production and optimize supply chains 499%
Reduce costs/improve margins 49%
Improve product performance 46%
Improve customer experience 44%
Improve operational resilience towards global macro shocks 39%

Improve customer perception and positioning 39%

Accelerate development and reduce time-to-market



What are the main macro forces impacting your industry?

Supply chain disruptions (resource shortage, bottlenecks, price...)
Inflation and interest rates

Global economic slowdown and threat of recession

Wage pressure

Geopolitical instability & tensions

Engineering talent shortage

Shifting customer dynamics & shortening product life cycles

Climate change and global warming

65%
62%
47%
44%
34%
30%
27%
26%

To deliver these objectives they must make
long-term decisions in an environment lacking
long-term stability, and shaped by multiple
dynamic macro forces.

Supply chain risk and economic
pressures rank highest on this list,
but several other Factors score

highly.



How prepared is your firm to tackle these shocks?

Not prepared
at all

0.30%

Somewhat
not prepared

Extremely
. . prepared
Happily, most Firms say they are

‘somewhat prepared’ or better to
work in this environment.

This is positive, but leaves room for
improvement in a world showing few signs of
return to long-term stability.

Somewhat
prepared



Reconcile business & planet

expect their industry to be
transformed by the
sustainability imperative in
the next 5 years.

Upgrade core engineering

see cost saving potential in
their product engineering
practice.

What does all this mean for engineering intensive firms and
how are they preparing their organization to thrive?

In this report, we explore the responses of leaders along four strategies driving today’s engineering transformation

Accelerate to Value

intend to reach scale in their
digital engineering roll out in
the next 3 years.

Build Agile engineering
organizations

intend to increase their use of
outsourcing partners for
engineering workflows.



Reconcile
business &
planet

How are companies reorganizing
to thrive in a net zero future,
while maintaining a profitable
business?
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Many firms see sustainability as essential to the future of their
business and critical to maintaining market share.

More practically, they also see it as a route to regulatory
compliance and ESG incentives, to create a good reputation
with customers and investors.

What are the main benefits of investing in
Engineering For Sustainability for your firm?

Improving perception and positioning @
Regulatory compliance

Reducing carbon footprint

4
Benefits from legislative & ESG incentivization @

Maintaining market share

Limiting competitive pressure



Most Feel the ticking of the
sustainability clock, and believe that
When do you estimate the sustainability imperative sustainability will transform their
to significantly transform your industry? industry within five years or less.

To go from ‘business as usual’ to
‘sustainable business as usual’ at scale in
such timescales is a dramatic change.
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With time pressing, ER&D
leaders explore multiple
threads to build their
long-term strategy

What avenues does your firm currently leverage
to design its long-term engineering for sustainability strategy
(% of survey respondents listing as their top avenue)

Use integrated assessment models that look at
overlapping socio-economic, human, and climate factors

Internal strategic development

Use specific models of future changes to the world

Consultations with external industry experts

Consultations with external climate experts

25%

25%

19%

17%

16%



How much of the following budgets are dedicated to making your
products/services more sustainable?

Engineering budget New Product development budget

To address the urgency of the challenge,
they are dedicating significant portions of

. Between '3190“2’;;“ their engineering and new product
Zgga;d o development budgets to making products
0 sustainable, and making their operations
more sustainable.
Between Less
10-19% Less than than
10% 10%
Automation with emissions reduction goals —
On-site renewable generation
. Using clean energy at our facilities
How does your firm plan to .
transform operations to move Installing/making use of low-power technologies
towa l'dS SUStaina bility goa lS? Proactively working with suppliers to help them reduce emissions
Choosing greener suppliers/pushing existing suppliers to reduce emissions
Dark factories / unmanned facilities



But they see risks along the way, from

the availability of the technologies and
materials they need to decarbonize, to
skills shortages, to culture.

How much do you consider the following to represent risks to your sustainability plans?

Cultural change is needed internally 44% 30% 3%
Changing regulations and business uncertainty 25% 41% 19%
Reliance on technologies that are not yet mature 36% 44% 5%
Shortage of skills 38% 39% 13%
Required technologies are not available at scale 36% 41% 11%
Supply of critical materials 33% 48% 10%

B Minorrisk M Medium risk ™ Major risk



6%

of global enterprises leverage engineering
service providers For their sustainability efforts

Working with expert partners

Given the extent of these challenges, and their
rapidly changing nature, it is no surprise that
almost all use engineering service providers to
help them navigate these choppy waters.




Case study

With the aviation industry accounting for
3-4% of global emissions, and at least 800
aircraft being dismantled each year, the
adoption of circular economy practices is
becoming an important part of the
sustainability strategy for aerospace
manufacturers.

Increasing the reuse rate of manufactured
aerospace parts is an important step on this
journey, but determining if a part can be
reused must be made easier and less time
consuming.

CAPGEMINI X AWS

THE WAY TO SUSTAINABLE
LIFECYCLE FOR AEROSPACE




Accelerate to
value

Where are companies placing

their bets on digital technologies
to reinvent offers and processes,
and create new cost savings and
revenue streams?
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Organizations are making bold bets on
digital engineering, driven equally by cost
reduction and topline improvement.

Over half aim to save in development and
after-sales costs, and to improve their
market share through better or more cost-
effective offers.

Nearly as many also see digital technologies
as a route to reducing time to market and
improving their customer experience.

What are the top benefits your firm will realize with the integration
of digital technologies in products and operations?

' 51% ' 50%

Reduced development Improved market Reduced development Improved customer
& aftersales cost share & revnues time & time-to-market experience & product
performance



By when does your firm plan to achieve scale with
its digital engineering endeavors?

Firms are ambitious about
their timescales for digital
engineering at scale...

m Within the next 7 years m Within the next 5 years

®m Within the next 3 years m Within the next 1 years




How would you rate your current digital engineering capabilities?

...but firms are not very

confident about their existing B Industry leading B Ahead of competition
ca pabilities B In line with the competition W Behind competition

3% 35% 36% 27%

Why do you think you are behind the competition in your
digital engineering capabilities?

(of those behind)
l( 25% l

Could not identify an appropriate vendor to
assist in digital engineering capabilities

...and those that are trying to

catch up with their competition,
state they face challenges
Finding the right digital
engineering talent and
technology vendors

. Digital engineering has minimal/no impact
' 34%
| on my product

We do not have sufficient internal digital
[ | 42% J

engineering (technology) talent




In fact, skills and talent
retention are seen as big
problems at all firms, even the
most advanced.

This can largely be attributed to
the competition for skilled
professionals, especially from
fast-moving tech firms.
Organizational silos and cultural
roadblocks further exacerbate
digital progress.

What are the top internal challenges your firm faces in
implementing its digital engineering strategy?
(% listing challenge in their top three)

- 48% - 46%

Skill Talent Inability to leverage
development retention partner ecosystem
- 44% - 40% - 24% l,. - 15%
Access to talent Technological Roadblocks due Organizational
infrastructure to organizational silos

limitations culture



What are the top three threads incorporated into your
digital engineering capabilities?

Data science & analytics

SaaS products

Generative Al

Software-driven products & services
Cloud & distributed computing
Industry 4.0 & IOT

Other Al and autonomous systems
Semiconductors and embedded

Connected products

(144 responses)

34%
22%
22%
19%
17%
17%
14%
6%

Two threads stand out in
firms’ digital engineering
investments: hybrid Al* as a
technology enabler and as-a-
service business models.

Generative Al came inasa
top three priority for 22% of
companies - impressive for
such a new technology,
though with some way to go
to realize its promise.

* Hybrid Al merges Gen Al with other
types of Al and other engineering

and scientific models.




How do you meet or plan to meet requirements
For your digital engineering endeavors?

To solve the skills Partnering with engineering services partners
problem, firms are
deploying a mix of in
house training,

Focusing on internal skill

recruitment, and, to a
lesser extent,

outsourced training
programs. In-house recruitment of qualified

Platform patnerships

Skill development through third-party
Tuck-in mergers & acquisitions

Hyperscaler patnerships




Digital is the great disruptor. Companies are creating entirely new
digital product lines, like autonomous driving and remote health

monitoring. They are embracing cloud and data to build connected
product ecosystems that enable new as-a-service business models.

They are applying Al — and increasingly GenAl — to R&D and customer
data, to home in on new product possibilities faster, and using cutting
edge digital engineering technologies to reinvent how they design and
simulate their products. These bold bets promise big benefits, but can
also place significant demands for change on the business, which can
be hard to navigate.

Case Study: Sanofi

SANOFI X CAPGEMINI ‘

THEWAYTO L&
FASTER ACCESS||
TO MEDICINE
FOR PATIENTS |

o

Since 2010, the average cost of launching a new medicine has risen by
67%, with clinical trials accounting For two-thirds of R&D costs alone. As a
key industry player, Sanofi's trial protocols must incorporate personalized
and new therapies, while developing more flexible designs to address
patients’ and sites’ needs.



Upgrading the
core

How are companies modernizing
their established engineering
practices to deliver greater
efficiency at a lower cost?
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Companies' motivations for
optimizing core engineering
vary. Some see it as a
straightforward cost-cutting
opportunity, while others see it

as a route to being more
competitive or streamlining
their operations to get products
to market quicker.

38%

of companies are
optimizing core
engineering processes
to maintain profitability

What are the top benefits you aim to realize with the
optimization of core engineering processes?

Maintain profitability
Enablement of cost efficiencies

Reduced time to market

Enablement of competitive
advantage

38%
33%
29%
24%



The top three areas with the biggest
potential benefits are design, engineering

Expected cost savings potential across core engineering workflows and manufacturing.

Product design 84%
Manufacturing 80%

Product engineering /7%

Testing 63%

; 0
Maintenance 60% Over

Regulatory & compliance 55% 8 O O/
39% o

Aftersales
of companies see
Documentation 35% product design and
manufacturing as the
biggest benefits of
optimizing core
engineering



How would you rate your current core
engineering optimization initiatives?

B Industry leading B Ahead of competition
M In line with competition M Behind competition

2% 31% 40% 27%

What are the top three internal challenges your Firm Faces while
implementing its core engineering optimization strategy?

Skill gap — new People’s reluctance
skills needed to change

Investment ROl is Underlying techis  Cash not available
not demonstrated not mature enough for investment
for scale

But many firms are not where they want to
be. Only 2% consider themselves industry
leading and nearly 27% of organizations
say they are lagging behind their
competition.

Core engineering optimization proves to be
a people challenge. Skillset evolution and
teams’ ability to adopt change stand out as
the main challenges, way ahead of
technology or financials. The overall
sentiment of leaders towards their
transformation journey is mixed.




Operational technology is seen
as at least part of the solution
to optimizing core engineering.

Many are fairly advanced in
deploying the more mature
operational technologies:
automation, connectivity, data
science, and analytics.

Though even in these areas, a
quarter to a third are still only in
the planning stage, showing the
struggles companies face
deploying technologies at scale.

Generative Al was further
behind, but progressing fast for
such a new technology.

XR has by far the furthest to go,
despite half saying it had
potential.

How would you rate your adoption of technologies
For optimizing core engineering processes?

Process automation

Future connectivity
(5G, WIFI, 6e, etc.)

Data science and
analytics

Generative Al

Chatbots

Other Al &
autonomy

X Reality (AR/VR)

72%
65%
58%
49%
42% 28%
31% 43%
17% 47%
m Deployed ® Planned to deploy

33%

23% 5%
32% 4%
36% 5%
18%
29%
26%
36%
m No plans



What avenues have your firm adopted or is
planning to adopt For its core engineering
optimization?

65%

Engineering In-house
services engineering
partnerships modernization

| o
- 51% .‘
\ engineering, from in-house modernization programs, to

32% Companies are exploring a mix of strategies to improve their core

partnerships with service companies, technology and platform
providers.

Partnerships Partnerships
with platform with
providers hyperscalers




Many discussions on strategy focus on the big visionary plays that
companies should be making. That's important. But the truth is
that one of the top concerns is maintaining quality and reducing
costs. This is not about wholesale transformation — it is about
doing what you already do, more efficiently.

Case study

FROM ENGINEERING-
2-ORDER TO

CONFIGURE-2-ORDER

CSi Palletising provides smart solutions for automated pallet processing
and handling. Their machines, robots, and other technologies help
customers save time, space, and costs. Pallets are efficiently loaded,
moved through the logistics process, and prepared for transport.
However, each installation was custom-made, which took too much time,
resources, and effort. To improve this, CSi partnered with Capgemini to
create a standardized architecture. This change aimed to save time and
resources, offering more flexibility and better custom solutions.



Building agile
engineering
operations

How are companies leveraging
global talent to increase
efficiency and adapt to change
without disrupting business?
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Leaders recognize they will benefit from
ever-more resilient engineering practices,
including improved responses to market
turbulences, access to global talent pools,
cost reduction, and enhanced productivity.

These are not just defensive moves; many
also saw resilient practices as a source of
competitive advantage and a route to faster
time to market.

What do you see as the top benefits of establishing
resilient global engineering practices?

Enhanced organizational productivity
Build efficient supply chains

Maintain a competitive advantage
Faster time to market

Reduce talent costs

Gain access to global talent pools

Improved response to unexpected market turbulences

47%
42%
40%
37%
34%

25%



Of all the strategies explored in this report,

resilience and agility are where leaders are
most positive about their operating model.

We have sufficient resources (budget, people) to
develop & scale innovations at the pace we want

Our organization has robust plans and processes
to adapt/respond quickly to disruptions

Our organization is set up to integrate new
technologies quickly when needed to stay competitive

Our engineering processes could be adapted to
product redesigns without significant disruption

We can leverage global engineering talent pools to
gain access to diverse cost-effective skillsets

We are successfully packaging and distributing our workflows
across our global footprint to promote business continuity

We do/we plan to outsource to strategic partners

33%

56%

11%

34%

29%

26%

42%

38%

31%

B Strongly agree

B Agree

51%

56%

58%

44%

49%

52%

M Disagree

15%

15%

16%

14%

14%

16%



Are you currently doing the following/do you have a plan
But companies are not done to do any of the following in the next Five years?

yet. They continue to diversify

their own operations and make Leveraging global talent hotspots for 17% 29% 10% 44%
strategic use of outsourcing.

expanding in-house engineering skill...

. Leveraging global low-cost locations to ) o 0 0
This helps them to take reduce in-house engineering costs U2 = o 2o
advantage of global talent
hotspots to access specialist Consolidating vendors to increase buying power 20% 21% 6% 530
skills, and low-cost centers to
reduce costs for lower skilled
tasks. Diversification of vendors to increase 15% 230 11% 51%

resilience to disruptions

To that end, ER&D decision

makers tend to prefer working Leveraging engineering service 7% 399 25% 8%
with ER&D service providers to providers to access required skills

leverage these talent hotspots -

rather than setting up a new Leveraging engt]inleeringdservlice prouéider: 16% 399, 16% 28%
office or organization in the olower deveiopment cos

area themselves. B Already doing M Inthe process M Planned ™ No plans




And, while outsourcing with engineering service providers
comes with challenges...

What are the top 3 challenges your firm Faces/
would Face with engineering outsourcing?

Increased
deadlines and
loss of control .
Data privacy
O— & security
Lack of concerns
artners
P Lack of
83 O—— required
Cultural skillsets
diFFe.ren.ces “c .
& communication Depreciated

woes quality of
work when
compared to...

...it solves bigger problems than it creates.

What are the main challenges your firm faces/
would face with a global in-house engineering team?

More complex
O— organization
structure

— 0 83
Higher talent costs
when compared to
Cultural differences outsourcing
& communication 4“ L
Lack of legislative

woes : knowledge and |
nowledge and laws
during center
establishment

Cost of
foreign entity
establishment

and management




Outsourcing is
well-established today.

It is often seen as a strategy to lower costs, Which of these statements best describes your current approach to
and indeed this was borne out in our partnering and outsourcing engineering work packages?
research.

But our respondents also showed an .
appetite for expanding outsourcing to more
value-driven engagements. i 2% ‘3

|

\

\
\

26% |

None, we do We do or plan to We do or plan to We do or plan to
everything oursource routine partner with strategically
in-house low-value activities technology service partner with

to optimize costs  providers to enable service providers
ramp-up of skills along the lifecycle
when required of our products &

services




Case Study: Op’n Soft

Working with Capgemini, the automotive
manufacturer grew its Op’'n Soft entity,
adding onto the team’s capabilities in order
to improve its ability to drive innovation in
areas like assisted driving, electrification,
personalization, and sustainability.

Read more



https://www.capgemini.com/news/client-stories/opmobility-expands-software-innovation-for-mobility/

Capgemini @ engineering

Conclusion

Closing thoughts
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Leaders' responses demonstrate that they
recognize the need for change to fuel growth,
drive competitiveness, and ensure relevance in
an ever-evolving world. All are transforming
their ER&D scale operations to do this, albeit at
different speeds and from different starting
points.

Leaders recognize that it takes a village to raise
a child. No individual player, no matter how
brilliant, can do it all; success requires a well-
coordinated cast of actors. For engineering-
intensive businesses, this means working with
an ecosystem of partners on their
transformation journey.

In business, as in life, choosing the right
friends and partners is the key to
happiness. While the four strategies for
improvement have been presented as
discrete topics, they are, in reality,
connected. Partners who operate at
scale on all axes, understand their
interdependencies, and have a broad

partner base themselves will be critical
to making sure you reach your
destination safely.
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