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Technology is redefining product potential, enabling new 
business models, and transforming customer experience 
(CX) across every industry:  

• Samsung’s new AI-powered fridge-freezer can alert 
users to low supplies, even making meal suggestions 
based on stored ingredients. Users can also see what’s 
in their fridges from their smartphones while out 
grocery shopping.1 

• US-based medical-devices company Propeller Health’s 
connected inhaler can record when and where patients 
experience asthma conditions and provide insights into 
local aggravating environmental factors. It also sends 
insights directly to doctors, enabling more informed 
symptom-management2

• In the automotive industry, greater software-
based functionality means that new features can 
be introduced through over-the-air (OTA) updates, 

without the customer having to visit a repair shop. 
For instance, a Tesla vehicle in need of repair can 
autonomously download corrective software or 
request a valet to pick up the car and deliver it to a 
Tesla facility.3 Manufacturers such as John Deere have 
also implemented OTA updates for their tractors and 
mobile agricultural equipment.4 

• Detailed data obtained from connected wind 
turbines on Norway‘s Havøygavlen wind farm enables 
operators in Germany to balance wear on components 
against required power output. The model also helps 
engineers to anticipate when specific parts will fail, 
facilitating predictive maintenance.5 

Fueled by data, a product can be connected interactively 
with a broader ecosystem offering enhanced CX, 
optimized product performance and services, agile 
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supply chain, and delivering new sources of value more 
sustainably, helping organizations to transition to 
‘solution-provider’ status. We call these smart, connected, 
software-enabled products that empower organizations 
to move from traditional ‘make, sell, ship’ business models 
to new service-based models as intelligent products 
and services. 

However, many organizations are struggling to fuse the 
strategy, design, technology, engineering, data science, 
and operational excellence required to make the leap. 
How can organizations realize the benefits they hoped 
for from intelligent products and services? How can they 
focus on rebuilding their product portfolios with the 
latest software and technologies embedded, making 
them both smarter and more sustainable? How can 
they capitalize on data assets to offer new value-added 
services? And finally, how can they scale successful 
initiatives?

To address these questions, we surveyed 1,000 
traditional product and service organizations globally in 
automotive, medical technology, consumer products, 
industrial and capital goods, hi-tech manufacturing, and 
energy and utilities.6 These organizations all have either 
a well-defined or work-in-progress vision and strategy 
for intelligent products and services. To complement 
the quantitative insights, we also conducted in-depth 
interviews with representatives of these traditional 
sectors, as well as digital-native firms.

Our questionnaires explored organizations’ intelligent 
products and services strategies and governance 
structures, capabilities, and product development 
and launch processes, as well as the benefits and key 
challenges in building an intelligent products and services 
portfolio. Please refer to the methodology for more 
details on the survey.
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In this report, we focus on four key questions:

Why is it important 
for organizations 

to seize the 
intelligent products 

and services 
opportunity? 

How will a shift to a 
service-based model 

drive new growth 
and business value 

opportunities?

What is the current 
level of adoption, 
and what are the 

greatest challenges 
to ambitions for 

intelligent products 
and services?

And, finally, 
what are the key 

recommendations 
for organizations in 

terms of closing the 
maturity gap and 

scaling intelligent 
products and 

services portfolios?

01 02 03 04
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DEFINING INTELLIGENT 
PRODUCTS AND 
SERVICES
Intelligent products are smart, connected, software-
enabled products that can be continuously improved 
using real-time feedback. The data they generate and 
collect can enable organizations to offer intelligent 
services, leading to new ‘servitization’-based business 
and revenue models. Figure 1, provides an overview of 
the four pillars that define the intelligent products and 
services approach.

Fig.1

Key dimensions of intelligent products and services

Source: Capgemini Research Institute Analysis.

FOUR PILLARS OF INTELLIGENT PRODUCTS AND SERVICES

ENABLE
NEW SOURCES OF VALUE
… activate data and insights 
to drive new servitization 
business models and support 
ongoing R&D efforts more 
sustainably

ENHANCE
CUSTOMER EXPERIENCE
… hyper-personalize 
customer experience in real 
time (using tools such as AI/ML, 
algorithms, and predictive analytics)

POWERED BY
TECHNOLOGY
... are sensor-enabled, 
software-controlled, have 
onboard processing, and are 
connected to other devices 
via cloud

INTERACT WITH 
ECOSYSTEM
… fully and seamlessly 
interact with broader 
environment via APIs and 
platforms

INTELLIGENT 
PRODUCTS AND

SERVICES
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The era of intelligent products and services has arrived – 
impacting every industry from connected cars to remote 
health monitoring to smart home services and more. This 
coupled with heightened competition from digital natives 
is increasing the urgency for traditional organizations 
to make a pivot. Eighty percent of organizations in our 
research acknowledge that the shift from product- to 
service-based models is the key trend impacting their 
industries today. The few businesses that already 
have well-defined visions and strategies for this shift 
are realizing significant benefits in the form of new, 
profitable revenue streams; increased customer loyalty 
and satisfaction; greater efficiency; reduced total cost 
of ownership; and improved competitive advantage, 
among others.

However, transitioning from traditional products to 
Intelligent Products and Services is complex: it demands 
customer centricity, new business models, organizational 
change, new ecosystem partnerships, and digital 
proficiency. A majority of organizations are in early stages 
of this transition with many yet to move beyond pilots 
and proofs of concept (PoCs); just 7% of organizations 
have implemented these use cases at scale across 
business units or geographies.

We found that a small cohort of ‘Leaders,’ – 8% 
of the surveyed organizations – are ahead in their 
transformation journeys. These organizations have 
successfully strategized to transform their end-to-end 
value chains and operating models; actively focused 
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80%

of organizations agree that 
cybersecurity is a critical component 

of a smart factory
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on outcome-based or service-based business models; 
and moved away from legacy technology and systems. 
Leaders do this through holistic and innovative strategy, 
agile culture, collaboration, and a focus on developing 
and recruiting the requisite talent and skills. 

To harness the full potential of intelligent products and 
services, organizations must adopt the best practices. 
In addition to establishing an end-to-end strategy and 
inculcating agile in their ways of working, organizations 
must put customer experience (CX) and outcomes at 
the heart of intelligent design and operating models. 
Tactical projects impacting the customer should be 
prioritized to create significant business value and brand 
differentiation. Further, traditional legacy systems must 

give way to a more service-oriented architecture. 
Organizations should invest in comprehensive data-
management systems and data-analytics capabilities 
to build profitable service-based business models and 
generate competitive advantage. Finally, organizations 
must take a ‘toe-in-the-water’ approach: build only a few 
use cases at one time and test those out before scaling.

"The key approach is to think big, plan thorough, start 
small, scale fast, and evolve!"

7

Capgemini Research Institute 2022

INTELLIGENT PRODUCTS AND SERVICES



SEIZING THE 
INTELLIGENT PRODUCTS 
AND SERVICES 
OPPORTUNITY
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A shift to software- and 
service-based models is 
impacting all industries 
Nicolas Veauville, Senior Director at Philips Domestic 
Appliances: “Intelligent products that can adapt their 
performance based on customer needs will make the 
competitive difference. I believe that bringing an intelligent 
product is not the end goal; the end goal is to create a better 
experience for our customers, so that it drives more revenue 
over the lifetimes of our brands.”

We found that 78% of all the organizations we reached 
out to have, or are building, a vision and strategy for a 
move to intelligent products and services. We continued 
our survey with those 78% (1,000) of organizations 

to understand more about maturity, challenges, and 
priorities. Of these 1,000 organizations, 59% already have 
well-defined visions and strategies, and the remaining 
41% are developing them.

More than 80% of organizations acknowledge that 
the shift from product- to service-based business 
models (e.g., ‘as-a-service’ models) is the key trend 
impacting their industries today (see Figure 2). This 
is particularly prominent in industrial manufacturing, 
with 87% of organizations recognizing it as a key 
trend, closely followed by MedTech and consumer 
products manufacturing (both 84%). Moreover, 87% of 
organizations say that intelligent products and services 
are crucial to their business strategy, and 69% agree 
that not investing in intelligent products and services 
would constitute a serious risk and could lead to a loss of 
market share/competitive advantage. However, despite 
this imperative, many organizations feel inadequately 
prepared to manage these trends.
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Fig.2

Organizations currently feel ill-equipped to manage key trends

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.
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of organizations acknowledge that the shift 
from product- to service-based business 

models is the key trend impacting their 
industries today.



84%

83%

83%

79%

77%

Reduced environmental impact 
(e.g., CO2 emissions)

Accelerated R&D for improvements to existing
products and services

Improved product performance/usage

Improved customer experience
(e.g., increase in NPS/CSAT score)

Reduced cost of servicing

% of fast movers realizing the following benefits

Fig.3

Fast movers are seeing benefits related to cost, sustainability, and CX from intelligent 
products and services 

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022; N=587 
organizations that already have well-defined visions and strategies for intelligent products and services.

Fast movers are already 
reaping benefits

We analyzed the benefits gained by organizations 
with well-defined visions and strategies for intelligent 
products and services (59%) - which we will refer to as 
'fast movers' - and found that these took the form of 
reduced environmental impact, increased customer 
loyalty and satisfaction, greater efficiency, and reduced 
total cost of ownership (see Figure 3).
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Looking at the extent of some of these benefits realized 
among fast movers:

Signify (formerly Philips Lighting) offers “light-as-a-service” (LaaS), providing customers with lighting 
for an annual fee, while Signify retains ownership of all fixtures and lamps. This eliminates the 
customer’s initial capital investment in switching to energy-efficient LED lighting, resulting in savings 
in energy costs and carbon emissions, and it allows Signify to re-use or recycle lighting products and 
systems, further reducing the environmental impact.7

84% of fast movers 
realize this benefit

Example

56% of fast movers have already seen reduction of more than 
10% in their carbon emissions

2%
17%

39%
28%

14% Realized high level of 
benefit (>20%)
Realized medium level of 
benefit (10%-20%)
Realized low level of 
benefit (<10%)
Did not realize this benifit 
yet
Don't know

Extent of benefit

Shift from product to service-based business models  (such as "as-a-service")

To enable a contactless CX during the pandemic, Schindler Elevator Corporation, a leading global 
mobility solutions provider, developed the ElevateMe mobile app to enable passengers to call 
elevators and select their floors using their smartphones.8

83% of fast movers 
realize this benefit

Example

55% of fast movers have already seen an improvement of more than 
10% in Net Promoter/Customer Satisfaction score

Realized high level of 
benefit (>20%)
Realized medium level of 
benefit (10%-20%)
Realized low level of 
benefit (<10%)
Did not realize this benifit 
yet
Don't know

Extent of benefit

Improved customer experience

2%
20%

35%
28%

16%

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=587 
organizations that already have well-defined visions and strategies for intelligent products and services.
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Elisabet Svensson, Global director, Digital Innovation at SKF Group says: “To make our bearings durable, 
we use Machine Learning to identify anomalous patterns and warn technicians of evolving asset failure, 
meaning you can fix a defect before it escalates. More than 50% of the bearings that fail before assumed 
lifetime is caused by erroneous placement or maintenance. There is, in other words, a high potential for our 
customers to save a lot of money with a condition monitoring system.”

77% of fast movers 
realize this benefit

Example

34% of fast movers have seen an improvement of up to 10% in product 
performance, and 43% have seen an improvement of more than 10%

Realized high level of 
benefit (>20%)
Realized medium level of 
benefit (10%-20%)
Realized low level of 
benefit (<10%)
Did not realize this benifit 
yet
Don't know

Extent of benefit

Improved product performance

“Atlas Copco has over 100,000 connected compressors operating at more than 35,000 customer sites 
worldwide. These compressors are delivering in excess of 150 data measurements per second. This is 
proving vital, on one hand in enabling data-mining engineers to analyze performance patterns intelligently 
and, on the other, in helping design teams to apply the data in the development of new and more 
customer-suited compressed-air technologies,” says Stef Lievens, Business Line Manager at 
Atlas Copco Compressors.9

79% of fast movers 
realize this benefit

Example

Almost half (47%) of fast movers have seen a reduction in time for R&D 
of more than 10%

Realized high level of 
benefit (>20%)
Realized medium level of 
benefit (10%-20%)
Realized low level of 
benefit (<10%)
Did not realize this benifit 
yet
Don't know

Extent of benefit

Faster research and development in existing products

3% 11%

32%
34%

21%

3% 12%

35%

31%

19%

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=587 
organizations that already have well-defined visions and strategies for intelligent products and services.
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Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=587 
organizations that already have well-defined visions and strategies for intelligent products and services.

“Rolls-Royce’s Intelligent Borescope10 can reduce by up to 75% the time required to inspect an aircraft 
engine, potentially saving £100m in inspection costs over five years. Paul Flint, Head of Future Service 
Propositions at Rolls-Royce, adds: “As engines become more connected, contextually aware, and capable 
of comprehension, they become more and more ‘intelligent.’ These intelligent engines are linked in an 
ever-evolving ecosystem that allows us to sense and respond to changes in the operating environment, 
and, through big data, unlock a host of operational efficiencies for airlines.”11

Swiss food manufacturer Nestlé boosted its corporate coffee-machine offering with the Internet of 
Things (IoT), not only to enable remote configuration of its machines, but also to carry out predictive 
maintenance, thereby increasing the efficiency of its technicians.12

83% of fast movers 
realize this benefit

Example

Almost half of fast movers have seen a reduction in servicing costs 
greater than 10%

Realized high level of 
benefit (>20%)
Realized medium level of 
benefit (10%-20%)
Realized low level of 
benefit (<10%)
Did not realize this benifit 
yet
Don't know

Extent of benefit

Reduced cost of servicing

2% 15%

34%
34%

15%
83%

of fast movers have seen a reduction in cost 
of servicing due to intelligent products and 
services. 
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"To make our bearings durable, we use Machine 
Learning to identify anomalous patterns 
and warn technicians of evolving asset 
failure, meaning you can fix a defect before 
it escalates. More than 50% of the bearings 
that fail before assumed lifetime is caused 
by erroneous placement or maintenance. 
There is, in other words, a high potential for 
our customers to save a lot of money with a 
condition monitoring system."

Elisabet Svensson

Global director, Digital 
Innovation, SKF Group
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INTELLIGENT 
PRODUCTS AND 
SERVICES HAVE THE 
POTENTIAL TO DRIVE 
SUSTAINABILITY 
AGENDA

Intelligent products and services can 
power green transformation 
Intelligent products and services, with their ability 
to capture and share data and insights, can drive 
sustainability by enabling measurement of waste; 
identifying opportunities to save energy, carbon, water, 
etc.; and promoting circular-lifecycle management. 

For instance, Schneider Electric supported a large water 
plant yielding 220 million gallons per day, with annual 
energy expenditure worth $6 million. For its flooding-
control system, the plant installed advanced controllers 
using plug-in programming libraries. With transparent 
data empowering smart decisions, the operation reduced 
energy consumption by 30% and cut more than $1.8 
million in electricity costs annually.13

A shift to as-a-service models is also promoting 
sustainability by discouraging sole ownership of products 
and, as a result, reducing the number of products 
created, used, and disposed of.  

Professor Tim Baines, Director of Advanced Services 
Group at Aston Business School, adds: “Servitization is 
all about manufacturing businesses responding to the shift 
in society’s appetite for services over society’s appetite for 
products. And not just [repair or replacement] services, but 
services that provide outcomes.” 14 

"Servitization is all about 
manufacturing businesses 
responding to the shift in 
society’s appetite for services 
over society’s appetite for 
products. And not just [repair 
or replacement] services, 
but services that provide 
outcomes."

Professor Tim Baines
Director of Advanced Services Group at Aston 
Business School.
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Fig.4

Uptake of sustainable product design strategies is low

5%

17%

37%

27%

14%

5%

12%

40%

26%

15%

We are looking at sustainability as a key 
component of product design processes

We have been 
doing this for more 
than 2 years

We are incorporating a circular approach 
to product design 

We started doing 
this in the past 2 
years

We are planning to 
do this within the 
next 2 years

We are planning to 
do this after 2 
years

We have no plans 
to do this

The remaining respondents answered, “Don’t know.”  
Source: Capgemini Research Institute, Sustainable product design survey, 

April–May 2022, N=900 organizations.

Today, however, sustainability is not at 
the core of products and services design 
Our recent research into sustainable product design 
highlights that, despite increasing awareness around 
sustainability, only 22% of organizations prioritize it 
within their products and services design processes. Only 
17% of organizations focus on circular product design 
(including practices such as reducing, reusing, repairing, 
refurbishing, remanufacturing, and recycling) aimed at 
decoupling growth from the consumption of  
finite resources.15  

Along with the design, organizations also need to focus 
on the circularity of their intelligent products. A recent 
estimate indicates 57.4 million metric tonnes (mt) of 
e-waste was generated in 2021 – outweighing the Great 
Wall of China.16 Conducting a data-powered lifecycle 
assessment (LCA) of the entire footprint of intelligent 
products – from raw material extraction, manufacture, 
and transportation to use and disposal – can help 
organizations make the most effective changes.17
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INTELLIGENT 
SERVICES TO FUEL 
GROWTH
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Organizations to shift 
focus to service 
innovation
In our research, only 35% of organizations currently 
claim to offer intelligent services. However, 53% plan 
to do so in the near future (see Figure 5). Karl Lowe, 
ex-Head of Panasonic European Service at Panasonic 
Heating & Cooling Solutions Europe, says: “Companies are 
now starting to realize that, while the product is massively 
important, more customers are focusing on the solution, 
and satisfaction in general. Panasonic [is] moving away from 
simply being a product manufacturer to [being] a solution-
driven organization.” 18

The consumer products and energy and utilities sectors 
plan to focus more on intelligent services, with 59% 
and 54% of organizations, respectively, confirming this. 
Nearly 80% of larger organizations (with revenue above 
$20 billion) already offer intelligent services, whereas 
65% of smaller organizations (with revenue of $1-$5 
billion) plan to do so in the next five years.

88%

of organizations would be offering intelligent 
services in the next 5 years.
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Fig.5

More than half of organizations plan to offer intelligent services in the near future

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=944 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services (remaining 56 

organizations claimed to offer only intelligent services).

For your intelligent products, do you currently offer, or 
plan to offer, services such as predictive maintenance, 

subscription, outcome-based models, etc.? 

Yes, we offer intelligent services at 
present

We do not offer intelligent 
services at present but plan to do so 
in the next 1–3 years

We do not offer intelligent services 
at present but plan to do so in the 
next 3–5 years

We have no plans to offer any 
intelligent services for our intelligent 
products 

Can't say / don't know

35%

2%

11%

20%

33%

A view by sector A view by organizational revenue
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"When you offer fancy services, it might 
stir up interest in customers, but they won't 
necessarily bring you business because 
customers won't be willing to pay for it. So, 
you should choose services whose value 
is blatantly visible. There must be a clear 
proposition that this is the value added 
when you do it the traditional way versus the 
intelligent way"

Bidisha Paul

Director, Data and Applied 
Sciences, Microsoft
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In 2018, in the MedTech space, Philips established an 
‘enterprise-monitoring-as-a-service’ (EMaaS) model with 
Jackson Health System, one of the US’s largest public 
health systems. In an intensive care unit (ICU), there is 
usually a patient-monitoring system that is connected 
to a network, allowing nurses to monitor the vital signs 
of patients centrally and respond appropriately to any 
changes. Philips offered these patient monitors as a 
service, based on a per-patient fee. Philips maintains 
ownership and is responsible for all the software updates 
throughout the lifecycle.19 The solution is helping 
Jackson Health System to achieve a four-point objective: 
improved financial outcomes, clinical outcomes, patient 
satisfaction, and staff satisfaction. 
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Servitization is the key to generating value, fueling 
growth, and boosting resilience in organizations. Elisabet 
Svensson from SKF Group adds: “The extra services, in the 
form of a portfolio of intriguing digital products, will be key. 
If you have two very similar products that cost the same and 
have the same CO2 usage, then the digital portfolio on top of 
the product will be the differentiator.” 

There are various approaches to classifying servitization-
based business models. Here, we explore an approach 
that focuses on the relative importance of goods and 
services.20

It is important for companies to realize that servitization 
is also a transformation journey. In order to succeed, 
redesigning of organization is required to continually 

update and improve services, and to provide a connected 
customer experience. 

Fig.6

Servitization business models

Source: Capgemini Research Institute Analysis.

PRODUCT-BASED MODELS

Service supporting a product 

Product is owned by the 
customer; the service is sold 
separately

Models such as after-sales 
services, condition monitoring, 
predictive maintenance, etc. 
fall into this category 

Along with EcoStruxure industrial 
equipment, Schneider Electric offers 

membership in a special program to 
its original equipment manufacturer 
(OEM) clients. The program provides 

access to tools and resources to boost 
efficiency throughout machine 
lifecycles and offer support and 
expert advice in targeted OEM 
applications, and information 

regarding market trends and events.21 

USAGE-BASED MODELS

Organizations provide 
customers with access to a 
product

Subscription-based, shared 
economy, and pay-per-use 
models fall into this 
category

Microsoft has shifted focus to its 
Office 365 service, rather than the 

software itself.22 

Home fitness company Peloton 
offers customers an exercise bike 
and subscription for $60�$100 a 

month. Previously, users purchased 
the stationary bikes, and also paid a 

$39 monthly subscription for the 
workout classes.23 

OUTCOME-BASED MODELS

Organizations deliver value 
directly to the customer – by 
reducing lead times, 
increasing efficiency, reducing 
cost, etc. 

They get paid when 
pre-defined outcomes are 
achieved

In the UK, Hitachi delivers 
'trains-as-a-service.' Customers (such 
as Virgin Trains) do not buy/rent the 
trains; they pay for a service. Hitachi 

maintains ownership of the trains 
and is paid based on reliability 

(including KPIs such as onboard 
temperature, fleet availability, etc.).24

Servitization business 
models
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The value of the services 
opportunity 

Today, organizations on average receive only 12% of 
their overall revenue from intelligent services, but many 
organizations plan to capitalize on the opportunity in the 
near future (see Figure 7). 

In the next three years:

• 43% of organizations expect more than 20% of their 
revenue to come from intelligent services

• 46% expect to gain up to 20% of their revenue from 
intelligent services

• On average, 28% of organizational revenue is expected 
to come only from intelligent services as opposed to 
12% today

• Only 6% of organizations expect that they will not 
derive any revenue from intelligent services

Talking about the emergence of service-based models, 
Bidisha Paul, Director, Data and Applied Sciences at 
Microsoft, says: “All organizations were initially looking into 
product-based offerings that could be sold at scale, but now 
every consumer wants services personalized and customized 
to them.”

Intelligent apps that complement products open 
important channels of communication with customers 
and the information collected also feeds future R&D 
initiatives and helps shape both physical and digital 
product design. 

Dr. Andreas Schroeder, Reader in Information Systems 
at Aston University, comments: “We all agree that 
servitization is tightly linked to digitalization. I would even say 
that servitization is the way to monetize digitalization. A lot 
of IoT investments may not pay off unless they’re wrapped 
in a business model that takes advantage of being able to 
monitor something at distance.” 25
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Fig.7

Nearly 90% of organizations expect to enjoy revenue from intelligent services in the next 3 years

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.
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A recent Capgemini survey in the automotive industry 
highlights that consumer willingness to pay for connected 
car services is relatively low: 39% of consumers stated 
that services are useful but insufficiently developed, 
while another 23% were unaware of any benefits they 
offered, and 41% of global respondents said that services 
currently offered are too expensive.26 In our current 
research, 61% of organizations state that persuading 
customers to pay for services is a challenge. Bidisha Paul 
from Microsoft adds: “When you offer fancy services, it 
might stir up interest in customers, but they won't necessarily 
bring you business because customers won't be willing to pay 
for it. So, you should choose services whose value is blatantly 
visible. There must be a clear proposition that this is the 

value added when you do it the traditional way versus the 
intelligent way.” 

The following points constitute a guide to 
improvement:27

• Organizations must ensure that the services offered 
address genuine customer pain points.

• However, organizations also need to consider whether 
customers will be willing to pay for the additional 
offering. For instance, while most customers say 
they would benefit from the added value of using a 
navigation system in a connected car, they may not 
be willing to pay for it due to the availability of free 
systems, such as Google Maps.

• Organizations must identify and evaluate potential 
candidates for discontinuation. For instance, Google 
has discontinued a range of services that do not 
perform well, from Google Bookmarks and Fitbit 
Coach to Google Public Alerts and Loon.

Focus on services that 
customers value most
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• It also requires shaping the pricing and sales model 
according to customer preferences. For instance, a 
recent survey revealed that 92% of consumers agreed 
that heated seats in cars shouldn’t be a subscription 
feature.28 Organizations need to offer a choice of 
single services or service bundles, different service 
versions (e.g., basic, or premium), and purchase 
methods (one-time payment or ‘freemium,’ as a 
minimum) and allow customers to purchase services as 
required. 

• Finally, organizations should leverage a loyalty 
program and an all-digital platform to enable hyper-
personalized and frictionless omnichannel experience. 
With intelligent products and services, organizations 
can now directly engage with customers and develop 
a new data-driven loyalty strategy to increase brand 
awareness, boost loyalty, and strengthen relationships. 
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THE STRUGGLE TO 
SCALE INTELLIGENT 
PRODUCTS AND 
SERVICES 
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Half of organizations are 
stuck at pilot or PoC 
stages

We found that just 7% of organizations implement these 
use cases at scale (see Figure 8). Many organizations are 
yet to advance beyond pilots and PoCs for one or two 
products, let alone achieve adoption across business 
units, functions, or geographies. The consumer products 
sector is ahead in terms of scaling, whereas industrial 
manufacturing lags.

Chief Strategy Officer from a global technology company 
elaborates: “Like any trend, it’s easy to get caught up 
in the hype and jump in without specific intent. In other 
cases, organizations could be trying to embrace technology 

for technology’s sake, and that routinely results in ‘pilot 
purgatory,’ because there isn’t a clear, practical application 
for that technology. At the start, organizations should know 
the use cases they’re aiming to address, and the type of 
investment returns they can expect.”

only 7%

of organizations have scaled use cases for 
intelligent products and services.
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Fig.8

Only 7% of organizations have scaled use cases for intelligent products and services 

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.
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Collaboration, skills, data, 
and technology-related 
challenges put the brakes 
on progress

In this section, we delve deeper into the reasons why 
intelligent products and services stall at PoC or pilot 
stage. We put the challenges into four broad categories: 
organizational, skills-related, data, and technological. 

Lack of accountability and collaboration 
is slowing the transition 
Intelligent software design requires collaboration 
between functions such as Design, Engineering, Quality, 
Sales, and Customer Experience. However, our research 

suggests that, for 66% of organizations, functional teams 
and units are still working in silos. 

Chief Strategy Officer from a global technology 
company: “There is an important link developing between 
intelligent connected products operating in the field and 
the teams that incorporate real-world product-performance 
insights into new designs. The tools are there, and we see this 
happening in pockets, but there’s more potential.” 

The way organizations are currently structured impedes 
the construction of an intelligent products and services 
portfolio. The major challenge is a lack of accountability 
and planning: nearly 6 in 10 organizations (59%) say 
they have no central department/unit responsible for 
planning intelligent products and services for the entire 
organization.

Moreover, a limited share of organizations employ agile 
transformation to boost collaboration between core 
teams (see Figure 9).

59% have no central 
department/unit responsible 
for planning intelligent products 
and services for the entire 
organization.
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These collaborative challenges extend beyond internal 
teams; more than half (53%) of organizations say that 
they are facing difficulties in partnering with outside 
firms to develop intelligent offerings. 

Organizations face critical skill 
shortages in building intelligent 
products and services portfolios
More than 7 in 10 (72%) organizations agree that 
intelligent offerings will become a key proposition for 
them in the next three years. Consequently, demand is 
growing for the technology and software capabilities 
necessary to produce intelligent products and services. 

At present, the largest critical talent gap is that of 
data governance, management, and data-science 
professionals, followed by product-innovation and 
agile-methodology specialists. There will also be strong 
demand for networking engineers and physical product-
development engineers (see Figure 10).

Fig.9

Absence of collaboration is slowing the intelligent transition 

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.
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While 65% of organizations agree that it is difficult to 
recruit the right talent and skillsets, an even larger share 
(76%) cite difficulties in retention. Moreover, there is a 
need for organizations to redefine their sales strategies 
and training to focus specifically on services. This is 
challenging for nearly half of organizations. 

Data-related challenges exist 
throughout the lifecycle
Ability to capitalize on data assets is key, both for 
optimization purposes and for creating new value-added 
services. However, we found that organizations struggle 
with data challenges, both internally, around their system 
of management and usage of data, and externally, with 
customer data. 

Fig10

There is a critical talent gap in the capacity to deliver intelligent products and services
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Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.
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• As we can see from Figure 11, 76% of organizations 
do not have a stable infrastructure to store the 
data generated by intelligent products and services. 
Further, only 42% of them perform AI-powered data 
analysis. Highlighting the importance of having a 
holistic data-management system, Nicolas Veauville 
from Philips Domestic Appliances adds: “Organizations 
need to use data to learn about their consumers: their 
behaviors, their usage patterns, their level of interaction 
with the existing features, etc. Next, they need to 
understand how to use the data to bring improvement into 
their product-development workstream. The final element 
is monetization: how can they make use of the data to 
create new opportunities? Where is the customer most 
likely to benefit from additional opportunities? And how 
can they transform the data into new value streams?”

76%

of organizations do not have a stable 
infrastructure to store the data generated by 
intelligent products and services.

42%

of organizations perform sophisticated, real-
time or near real-time AI-powered analysis of 
the data.
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Fig.11

Organizations are struggling with data management 

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.
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“Intelligent products that can adapt their 
performance based on customer needs will 
make the competitive difference. I believe 
that bringing an intelligent product is not the 
end goal; the end goal is to create a better 
experience for our customers, so that it drives 
more revenue over the lifetimes of our brands.”

Nicolas Veauville

Senior Director, Philips 
Domestic Appliances
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• Organizations also struggle with challenges related 
to external data. Our research reveals that more 
than half (55%) of organizations feel that customers 
are reluctant to share personal information and data 
while using services. When we look at this by country, 
we find that a majority of organizations from the 
UK (60%), US (58%), and Netherlands (58%) cite this 
challenge. 

In a B2C setting, consumers are willing to share 
usage or performance data for certain products; 
for instance, a recent survey revealed that 40% of 
UK home-insurance policyholders with smart-home 
devices would be willing to share data with insurers 
in return for financial rewards.29 However, in B2B 
settings, concerns related to security, IP protection, 
safety, as well as open questions regarding ownership 
of data, have led to reluctance in certain customer 
organizations to share data such as output, operating 
hours, machine performance, etc.
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INTELLIGENT 
PRODUCTS AND 
CYBERSECURITY

Our previous research highlighted that 62% of the 
organizations that are struggling to scale up IoT 
applications cited cybersecurity and data-privacy 
threats.30 Below are some examples of best practices:

• Put security at the core of intelligent products and 
services design: In our research, a majority (57%) of 
organizations say they use a cybersecurity-by-design 
approach that minimizes risks along the value chain, 
including implementing secure software and OTA 
updates. 

• Acquire specialized security skills: In our research, 
organizations cited a 25-30% skills gap in key roles such 
as software architects, cloud-management experts, 

and cybersecurity experts. More than half (58%) of 
organizations are planning to build a new system 
and team comprising highly skilled cybersecurity 
specialists.

• Test, secure, repeat: Today, intelligent products have 
millions of lines of code. An average Volvo vehicle in 
2020 had 100 million lines of code – equivalent to over 
60,000 books of 300 pages each,31 whereas the original 
space shuttle had 40,000 lines of code.32 So, ensuring 
that security is built in at every step of intelligent 
products and services is no mean feat. Conducting 
regular risk assessments will help establish strong 
security frameworks, avoiding inherent vulnerabilities.
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Organizations are struggling to migrate 
from legacy systems 
Fifty-six percent of organizations agree that integrating 
new and existing systems and tools is a significant 
challenge throughout the value chain. For instance, 68% 
of organizations agree that embedding security modules 
to protect IP is an issue. Additionally, lack of tools during 
the testing stage, as well as insufficient capabilities to 
store and analyze data generated by intelligent products 
during the run stage, has been problematic (see Figure 12).

Fig12

Several technology-related challenges are hindering progress
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Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.

74%

of organizations find it difficult to continually 
monitor and understand consumer 
preferences.
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In order to measure organizations’ progress in building an 
intelligent portfolio, we analyzed a number of elements. 
As Figure 13 shows, these form the two dimensions of 
maturity of intelligent products and services: ‘intelligent 
transformers’ and ‘intelligent enablers.’ 

• Intelligent transformers measure the maturity 
of organizations in areas such as level of 
implementation of intelligent initiatives; use of 
technology to develop and improve intelligent 
offerings; adoption of agile development cycles; and 
data-management infrastructure.

• Intelligent enablers measure the presence of 
necessary resources within organizations that aid 
transformation, such as end-to-end strategy; new 
business models; team collaboration and way of 
working; critical capabilities; and partnerships.

Based on these elements, we identified four different 
cohorts. 

• Only 8% of organizations fall into the ‘Leaders’ 
category – those that lead in both dimensions.

• A majority – 56% of organizations, fall into the 
‘Laggards’ category, falling behind in both dimensions.

• 36% of organizations do well in only one dimension.

Fig.13(A)

Less than 10% of organizations are mature in building and implementing intelligent products and services 

Source: Capgemini Research Institute, Intelligent products and services survey, April–-May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.
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Fig.13(B)

Less than 10% of organizations are mature in building and implementing intelligent products and services 

Source: Capgemini Research Institute, Intelligent products and services survey, April–-May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.

Looking at the country distribution for Leaders, the 
highest share comes from the US, followed by the UK, 
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HOW CAN ORGANIZATIONS 
SUCCESSFULLY IMPLEMENT 
INTELLIGENT PRODUCTS 
AND SERVICES OFFERINGS?
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Technology is revolutionizing products and disrupting 
value chains, forcing traditional organizations to rethink 
nearly everything they do. Our research shows that: 

• Overall, only 33% of organizations are well prepared 
to transition from a hardware- to a software-based 
model.

• In addition, only 39% of them have digital visions and 
detailed roadmaps with clear milestones to measure 
the progress of their transformation initiatives.

We have identified a number of factors critical to 
transitioning to an intelligent portfolio (see Figure 14).

Fig14

A five-point framework to assist organizations in moving towards an intelligent products and services portfolio
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1. DEFINE: Develop a 
holistic intelligent 
strategy that embraces 
open innovation
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Organizations must have a strategy to decide which of 
their products and services should incorporate smart, 
connected capabilities. Nicolas Veauville from Philips 
Domestic Appliances advises: “Depending on what it is that 
you are trying to develop, understand the customer first and 
then decide if there is a need for a connected or intelligent 
device or platform.” Organizations should assess whether 
value to the customer exceeds the cost and reinforces 
their competitive edge in the market.  

Next, as intelligent products and services bring 
organizations closer to customers, they must formulate a 
digital strategy to ensure a steady, continual connect 
with their customers. Since it is no longer about 
simply buying a product or service, organizations should 
leverage customer interactions and deliver a sustained 
differentiated value digitally.

Further, with the continuous increase in the number of 
intelligent products and services offerings in the market, 
organizations must strategize to deliver even more 

disruptive services, which would translate into taking 
further risks. To mitigate the risk of failure, organizations 
also need to chart out a long-term development plan 
and roadmap for their intelligent products and services 
by continuously evaluating the biggest risks to the 
success of their products and business throughout 
the development effort. This should start with an 
exploration phase to gain confidence in the viability, 
feasibility, and desirability of the intelligent product or 
service before the more cost-intensive detailed design 
and development effort begins. This not only reduces 
the total development cost of a program, but also 
provides better confidence that the project will result in a 
compelling ROI.

Finally, to transition to an intelligent portfolio, an 
organization-wide culture of innovation must be 
nurtured, as well as newer, agile ways of working. It 
is important not only to have a coordinating central 
innovation team, but also an open, continuous innovation 
strategy across business and functional units.

On instilling a culture of innovation across the 
organization, Chad Aronson, Global Head of Intelligent 
Automation COE at Uber, elaborates: “We have a central 
innovation strategy that has streamlined our organization 
and provided a unified focus on our agenda. The majority 
of our innovation is driven by the product team: product is 
essentially a combination of business and IT, and these teams 
ensure seamless top-down alignment, which makes it easier 
to introduce new products and services. This really puts us 
ahead in the market. Whereas, in a lot of other organizations, 
IT leads the innovation governance.”

Learnings from Digital Natives: 
Innovation culture
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2.1 Use a comprehensive approach to 
building and acquiring critical skills   
Building intelligent products and services requires 
substantial investment in specialized digital and software 
skills, technologies, and infrastructure.  

• Digital and software skills will be in huge demand: 
84% of Leaders are transforming their design and 
engineering teams by adding talent in software 
development, systems engineering, product clouds, 
and other areas (compared to only 55% of Laggards). 
Further, Leaders expect nearly half of their workforces 
to have such skills in the next three years. At the 
same time, the share of workers with physical and 
mechanical skills is expected to fall by nearly 30 
percentage points (see Figure 15). 

Fig15

The share of digital and software skills in the workforce for Leaders will rise rapidly in the next three years
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Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services, N=76 

organizations who are Leaders.

2. ORGANIZE: Acquire 
critical talent capabilities 
and align governance 
with operations
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• Data governance and management specialists, 
product-innovation specialists, agile-methodology 
specialists, and networking / physical product-
development engineers will be in huge demand. 
It is extremely important to acquire not just the 
technical skills related to data science, but also 
to look for professionals who can make business 
sense of the data. A director at a global energy 
company headquartered in Germany, observes: 
“We have consciously increased the number of data-
science professionals in our workforce who can listen 
to the customer and enable us to bring the features 
they demand. It involves data gathering, categorizing, 
analyzing, and concluding where the biggest demand 
is and consequently tagging this demand with existing 
products and services or creating new ones.” 

 – Our research also reveals that organizations are not 
forming partnerships that are adequate to build an 
extensive ecosystem and acquire key technologies; 
only 23% of organizations have currently partnered 
with big or small technology firms and start-ups

 – Only 17% of organizations have active partnerships 
with firms providing data and analytics capabilities

• Organizations must choose wisely which capabilities 
and technology to develop and maintain in house 
and which to outsource to suppliers and partners. 
While the balance will differ between organizations, 
it is judicious to go for a combination. A director at a 
global energy company headquartered in Germany 
further emphasizes the importance of partnerships 
for large traditional organizations: “Almost five years 
ago, we believed everything had to be made in house. But, 
today, we have a partnering approach in place simply for 
speed. Why reinvent the wheel if somebody already has it 
out there in the market?”

• As mentioned previously (see Figure 10), today the 
talent gap exists in technical skills, such as data 
science, product innovation, agile, and AI, as well as in 
behavioral skills, such as design thinking and business 
modelling. Along with new hiring and partnering, 
organizations must focus on upskilling. 

Chad Aronson from Uber adds: “We are partnering 
with a spectrum of small to large startups, to established 
companies, to help propel growth of our intelligent products 
and services. Particularly, we partner with overseas 
companies to help us expand [the reach of] our app in their 
regions, versus building it ourselves. It's an analysis of buy 
versus build; we could definitely build it, but what we also 
look at is, what's our return on investment, what's the 
timeline, and how sustainable is it if we build it ourselves 
versus buying?”

“We put a significant effort into educating our business 
communities and our business users about the importance 
of data, governance principles, and the importance of 
having clean datasets. We call this “efforts towards data 
literacy’.” Aleksejs Plotnikovs, Enterprise Data Director, 
Microsoft.33

Learnings from Digital Natives: 
Partnering and hiring for talent
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2.2 Centralize governance and 
subsequently federate implementation   
Organizations need to make the leap from a traditional 
make, sell, ship operating model to an intelligent one that 
focuses on improved customer outcomes. This will be 
best supported by adopting a hybrid structure with a mix 
of centralized teams and multiple small units:   

• Firstly, create a centralized, independent entity 
with a mandate for decision making. This will not only 
provide a unified, coordinated growth strategy, but will 
benefit from a bird's eye view of all the initiatives in 
place, and their success rates. As Figure 16 shows, 64% 
of Leaders have a centralized entity for identification 
of use cases.

• Thereafter, multiple decentralized units should be 
commissioned that will be responsible for building 
and implementing use cases for individual function 
/ business lines and testing the value proposition. 
This will prove beneficial as executives can evaluate 
niche business requirements, and are in a much better 
position to evaluate individual customer needs and 
consequently identify use cases.

It is important to note that a fine balance must be struck 
between centralizing innovation and providing autonomy 
to multiple smaller teams. Compared to more mature 
organizations, those who are just starting their journeys 
can choose to drive innovation efforts centrally for better 
alignment and coordination.

Fig16

Leaders have centralized governance for identification and ideation of new use cases for intelligent  
products and services
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Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services, N=76 

organizations who are Leaders, N=558 organizations who are Laggards.

47

Capgemini Research Institute 2022

INTELLIGENT PRODUCTS AND SERVICES



In some cases, organizations have even created 
a separate company altogether within their 
group to be responsible for all intelligent 
products and services, with a dedicated 
governance system combining centralized and 
decentralized units: 

• Volkswagen has created a separate software company 
within the group called CARIAD, which works on 
and expands its software competencies to digitize 
automotive mobility.

• Ricoh, a Japanese multinational imaging, and 
electronics company, has set up a separate, centralized 
service division incorporating all customer-facing 
service and support teams, including hardware and 
software, production, product and application support, 

and IT support centers. This division uses new tools and 
technology to drive a more holistic CX.34

• Bosch, a German multinational engineering and 
technology company, created an exclusive unit, 
Software & Digital Solutions, to focus on a portfolio of 
connected enterprises and products.35

• In January 2021, as part of its Renaulution strategic 
plan, Renault Group announced the creation of the 
Mobilize brand, which uses AI to optimize the costs of 
at-home charging of the electrical vehicles for retail 
consumers. 

It is important to note that a separate company or entity 
should still align itself with the overall objectives of the 
wider organization.
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"We have a central innovation strategy that 
has streamlined our organization and provided 
a unified focus on our agenda. The majority 
of our innovation is driven by the product 
team: product is essentially a combination 
of business and IT, and these teams ensure 
seamless top-down alignment, which makes it 
easier to introduce new products and services. 
This really puts us ahead in the market. 
Whereas, in a lot of other organizations, IT 
leads the innovation governance."

Chad Aronson

Global Head of Intelligent 
Automation COE, Uber
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3.1 Put CX at the heart of the design of 
intelligent products and services 
To remain competitive, organizations must refine their 
CX. With intelligent offerings, customers not only expect 
the latest product or service, but also a visible evolution 
in features and content. To this end:  

3. DESIGN: Focus on 
adaptive, human-
centered design  

• Organizations must involve CX professionals early 
on in the design process. This way, organizations 
can prioritize tactical projects that create significant 
business value and brand differentiation. However, 
currently, only 38% of do this.

• Apart from monitoring the performance of the 
intelligent product/service in real time and providing 
timely customer care, organizations should use the 
insights gained to adapt and customize offerings, 
reducing churn rate significantly..

• In addition, they could also provide a common 
platform from which customers can choose their 
services. As Figure 17 shows, this is a challenge for 
many organizations today.

only 34%

of organizations involve CX professionals early 
on in the design process.
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Fig17

More than 6 in 10 Leaders (64%) have a unified service portal for their customers to provide services such as 
asset maintenance, spare-part management, product upgrades, etc.

Providing a common service platform from which customers can choose their services is a 
challenge for many organizations today

Leaders Laggards Average
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We have a unified service portal for 
customers (to provide product 

services such as asset management, 
spare-parts management, product 

upgrades, etc.)

64%

47%

49%

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services, N=76 

organizations who are Leaders, N=558 organizations who are Laggards.

It is crucial that organizations consider carefully which 
features to offer for free to tempt customers in, and 
which to keep gated as incentives to purchase. For 
instance, Spotify offers users the option of a premium 
account to get access to certain features; in 2019, this 
brought in $1.67 billion in additional revenue.

64%

of Leaders offer a unified service portal for 
their customers to provide services such as 
asset maintenance, spare-part management, 
product upgrades, etc., compared to 47% of 
the Laggards.
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Selling intelligent products and services differs greatly 
from selling traditional products and consequently 
requires a different skillset and capabilities. Organizations 
should consider the following approaches:  

• Build a 360° profile of customers using advanced 
tools and software based on preferences and usage. 
This will help organizations make targeted sales 
offerings by providing exactly what customers need. 
Today, just half (52%) of organizations have adequate 
tools to carry out such customer profiling.

• Sales teams should collaborate closely with 
other functions across the organization to fully 
understand the value proposition, including 
predicting customer-demand scenarios. From our 
research, we found that 63% of Leaders have such 
processes in place already. 

• Further, Leaders also focus on training sales 
personnel and providing them with added 
incentives to focus on selling services. A director at a 
global energy company emphasizes the importance of 
training sales personnel on selling intelligent services: 
“Services, more often than not, is a personalized or 
customized solution that involves more work, patience, 
and a different mindset on the sales side,” (see Figure 18).

Go-to-market for intelligent 
products and services 
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Fig.18

Leaders have reformed their sales processes and incentive structure to cater to intelligent products and services

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services, N=76 

organizations who are Leaders.
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"Services, more often than 
not, is a personalized or 
customized solution that 
involves more work, patience, 
and a different mindset on 
the sales side"

Director, Global energy company 
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3.2 Inculcate agility as a key ingredient 
in the design process  
Intelligent products and services will necessitate new 
design practices; they will not only entail engineering 
and product teams creating a hardware design, but also 
creating and embedding software into the product for 
monitoring and further customization.   

• No functional area can exist in a silo; organizations 
need to adopt a ‘systems thinking’ approach, with 
functions working in coordination. Organizations 
should begin this agile design process with all internal 
stakeholders jointly defining the complete product 
or service. Dr. Saul Reichman, Global Director for 
Innovation and Corporate Venturing at Maxion Wheels, 
a division of Iochpe Maxion, suggests: “If you look at 
those disrupting competition in any given industry, you will 
find they are internally aligned – both their operating and 
supporting functions. They are not only redefining these 
functions, but they are also coordinating more cohesively.”

• Organizations should do away with cumbersome 
annual planning cycles in favor of agile, adaptive 
funding. They can adopt a venture-capital approach 
by releasing funds incrementally as projects progress 
against outcome-based metrics. This way, they have 
optionality as they test and validate each idea using 
minimal resources.36 In our research, we found that half 
of Leaders (51%) are already funding, setting KPIs, 
and creating centers of excellence (CoEs) geared 
towards agile development and roll-out. Moreover, 61% 
of them are hiring or contracting agile professionals to 
guide their teams.

• Finally, organizations must build in some slack during 
resource planning. As opposed to traditional project 
management requiring 100% resource allocation on 
pre-identified projects, organizations should create 
an agile resource pool that can be deployed 
responsively. This is extremely important for 
sustainable value delivery and the health of the teams 

involved, as running a team consistently above capacity 
is not sustainable.37 

3.3 Revamp architecture to support 
product development 
As intelligent products and services are designed to 
learn and evolve, it is paramount that such products 
are supported by an architecture that allows for this 
development. To this end, organizations must:

• Move away from traditional architecture to a 
service-oriented structure and start de-linking 
hardware and software development cycles. Typically, 
software development and release cycles are 
fundamentally faster than the hardware development 
in an intelligent product – as the software system can 
be handled via OTA upgrades. 
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• Next, organizations should strive to ensure that 
various non-standard and diverse software 
systems embedded in the intelligent product are 
run on a single platform for the operation and can 
communicate. 

• Further, the evolution of software and hardware 
architecture must seamlessly incorporate the 
evolution of 5G/edge computing and cloud 
technologies. As the architecture evolves, several 
non-critical requirements of the product should be 
offloaded to cloud to take advantage of virtually 
unlimited storage and computing resources, whereas 
more safety-critical elements and edge computing 
use cases should be served by the compute inside the 
intelligent product itself.

Finally, the development of any intelligent product should 
be broken up into discrete phases tailored to provide 
strategic evaluation points along the development path. 
This will give organizations visibility and control over the 
development investment.
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4. SCALE: Start small, 
augment with technology, 
and foster a culture of 
autonomy  

4.1 ‘Big-bang’ transformations rarely 
work 
Organizations need to take a ‘toe-in-the-water’ 
approach, by building only a few intelligent products 
and services at one time, testing those out, and then 
slowly scaling them. Dr. Saul Reichman from Maxion 
Wheels elaborates: “For organizations, especially traditional 
incumbents, and legacy players, it is crucial to recognize 
customer demand. This leads to analyzing their value chains 
and determining how they can monetize this demand, 
either from their current products/services, or new ones. 
Understanding the product market fit can be challenging, but 
is critical to gain long-term growth potential.” 

Many Digital Natives made their names with a minimum 
viable product (MVP) that offered maximum value with 
minimum noise. They know exactly who their target 
audience is and tested the product on them, absorbing 
and acting on the feedback. For instance, music-streaming 
service Spotify started by launching a simple app, with a 
legally sound, affordable offering. Slowly, it expanded its 
market, added new features, and developed the Spotify 
mobile app to cater to the growing mobile user base. 
Osman Hosan, Director of EMEA Partner Sales at Spotify, 
confirms: “Moving towards intelligent products and services 
is a big change for a traditional organization. It would be best 
for them to test and try with one or two products at first. 
Changing the mindset and making significant investment 
into initiatives is a long-term plan and making huge changes 
overnight won't be very effective.”

Learnings from Digital Natives: 
Start small
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"For organizations, especially traditional 
incumbents, and legacy players, it is crucial 
to recognize customer demand. This leads to 
analyzing their value chains and determining 
how they can monetize this demand, either 
from their current products/services, or new 
ones. Understanding the product market fit 
can be challenging, but is critical to gain long-
term growth potential."

Dr. Saul Reichman

Global Director for 
Innovation and Corporate 
Venturing,  
Maxion Wheels- a division  
of Iochpe Maxion
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4.2 Unlock the power of intelligent 
testing for improved time to market 
To ensure successful implementation of intelligent 
products and services requires a reliable architecture 
that will enable smooth, effective, and secure data-
related processes, that can be adapted and upgraded 
as required. Organizations need to implement 
intelligent testing to build durability and detect 
weaknesses, saving on costs, staying compliant, and 
allowing for continuous innovation. This requires teams 
to develop comprehensive testing capabilities using AI 
and ML to predict and rectify issues before the software 
is deployed.   

A leading global automobile manufacturer automated 
the testing of the electronic functionality of its cars and 

implemented mixed-mode validation to simulate missing 
parts that would arrive late due to unforeseen supply-
chain issues. The solution realized a positive return on 
investment within four months.38

However, our research shows that only 46% of 
organizations use AI/ML-backed intelligent testing to cut 
time to market and increase the volume of new intelligent 
products and services releases.

4.3 Set up specialized roles for scaling 
initiatives
Organizations need to set up specialized roles within 
individual business units dedicated to scaling, which, 
with the help of business, will accelerate scaling ideas 
rapidly within new or existing markets. Further, cross-
training teams around scaling should be a focus. 
Key skills required for scaling are an operator mindset; 
effective cross-functional collaboration and partnering; 
and understanding technical requirements.

Finally, depending on changing business priorities, market 
forces, or consumer demand, organizations should 
actively consider killing or scaling back projects that 
have been scaled up successfully.39

5.1 Use performance and usage data to 
improve and update intelligent products 
and services
The new intelligent offering will no longer focus on one-
off sales of a product or service but will involve regular 
software upgrades and improvements. Traditional 
manufacturing organizations need to shift to a model 
where the data is seen as a core asset and product in 
its own right.40 

• Organizations need to build a comprehensive data 
strategy and establish a dedicated unit or function 
to govern, remotely collect, analyze, and secure 
product usage and performance data. Organizations 
must improve data-collection processes and bring 
products onto a common network. A unified data 
platform will enable continuous flow of information, 

5. EVOLVE: Harness the 
power of data to improve 
continuously

only 46%

of organizations use AI/ML-backed intelligent 
testing to cut time to market and increase the 
volume of new releases. 
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where all functions and departments have access to all 
types of relevant data.

• Organizations must identify and list all the data 
assets they can draw on, who owns the data, and 
when it should be deleted in order to comply with 
regulations. In addition, they should have well-defined 
access policies, including regarding who can access 
the data and for what purpose. Further, organizations 
should ensure that business teams take ownership 
of various aspects of quality, rather than it being an 
IT-driven exercise. 

An Innovation Senior Director at a US cloud-based 
software company says: “Data is the lifeblood of how 
organizations create great competitive advantage. Data used 
should be clean, relevant, and structured. Everyone needs 
to have a common understanding of what the data field is; 
you can have all the data in a single pool, which can then be 
accessed and analyzed.”

Further, organizations need to invest in data-analytics 
capabilities to activate the insights into action. 
Currently (as shown in Figure 19), Leaders are ahead 
in terms of activating this data for software updates, 
product improvements, or creating new business models. 
For instance, organizations such as Schneider Electric are 
using product-performance data and integrations with 
their CAD systems to inform their next generation of 
products.41

Fig19

Leaders integrate data about product, usage, and customer behavior into ongoing product improvements
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Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services, N=76 

organizations who are Leaders.
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Bidisha Paul from Microsoft emphasizes the importance 
of continually monitoring and improving intelligent 
offerings: “Be prepared to have a plan for monitoring your 
products, because we generally develop products and put 
a lot of attention on the development and implementation 
phase. But when it comes to after sales service and 
monitoring for intelligent products, it is not that great. You 
have to constantly take ownership of the intelligent products 
and services that you provide to your consumers.”

Learnings from Digital Natives: 
Continuously improve and 
personalize the customer 
experience

5.2 Digital continuity bridges the gap 
To ensure digital continuity, organizations must embed 
the most helpful new technologies into their existing 
operations. All systems must be interconnected in the 
new ecosystem, and all teams working on a given product 
or design must have the same versions of data and 
models available to them at all times. Organizations need 
to build a common digital thread to gain full visibility of 
data across the product or services lifecycle.  

Leaders are able to coordinate various disciplines and 
functions, as well as ecosystem partners. For instance, 
61% of Leaders are able to synchronize hardware and 
software capabilities, and 59% are able to track design 
iterations, functional models, test results, and more, 
aligning themselves with the initial product/service 
definitions and requirements (see Figure 20).

Russell Masters, former Vice-President, Digital Services 
at Rolls-Royce, says: “Through our Blue Data Thread service, 
we're able to connect to the aircraft performance and 
engineering data we need to drive our care services, both 
directly and with service providers. All that data comes into 
our analytical platform, and we use it both to model aspects 
of performance and asset behavior and service, but also to 
forecast maintenance.” 42

However, from a lifecycle perspective, data-visibility 
challenges persist. Our research shows that 64% of 
organizations struggle to ensure digital continuity 
throughout the lifecycle of product/service design and 
development.
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Our survey findings show that 61% of Leaders use 
software tools to redefine their manufacturing process 
for improved productivity and reduced design iterations 
(e.g., digital twin, AR/VR, predictive maintenance, etc.). 
Digital twins can be used to improve product/service 
design, reduce time to market, and maintain engineering-
manufacturing continuity. Tesla, for example, creates 
a digital twin of every car it sells; data from sensors is 
fed into each car’s simulation and, using AI, Tesla can 
determine whether the car is working as intended or 
requires maintenance.43   

Fig20

Leaders are ahead in implementing a common digital thread 
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Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services, N=76 

organizations who are Leaders, N=558 organizations who are Laggards.
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Conclusion 
A shift from ‘traditional’ product offerings to smart, connected 
products and services is altering the basic value proposition 
and opening up new frontiers for organizations today. 
Organizations must transform not only their business models, 
but all facets of their value chains: engineering, manufacturing, 
supply chain, marketing, and customer interaction. However, 
most are still stuck at the experimentation stage grappling with 
challenges, including a lack of skills and partnerships; difficulty 
in integrating new technologies with existing systems; and a 
lack of data management and analysis tools. To turn the tide, 
they need to embrace the best practices from industry leaders 
across sectors by:

• developing a holistic intelligent strategy 
• fostering an agile and innovation culture
• focusing on adaptive, human-centered design

• starting small, augmenting with technology, and scaling fast
• harnessing data to drive new sources of value.

At the same time, organizations need to maintain the delicate 
balance between connected digital ecosystems and growing 
privacy and security challenges. Also, identifying when not to 
store or discard data becomes crucial for better privacy, higher 
data-access speed, and a sustainable footprint.

The future of Industry is Intelligent – it is time to seize the 
intelligent products and services opportunity to transform your 
business models, unleash innovation, and improve CX, thereby 
crafting a profitable and sustainable path forward.
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Source: Capgemini Research Institute, Intelligent products and  
services survey, April–May 2022, N=1,000 respondents from  

unique organizations that have or are currently building  
visions and strategies for a move to intelligent products and services.
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To understand the journey of manufacturing 
organizations in transitioning towards an intelligent 
products and services portfolio, we carried out extensive 
research, with both qualitative and quantitative 
components. 

In-depth interviews  
We conducted 12 in-depth interviews with industry 
executives from various organizations, which included 
the traditional manufacturers, as well as digital natives. 
Interviewees comprised those who are involved in the 
development of intelligent products and services working 
across all functional areas, such as strategy, product/
service development, engineering, IT, and customer 
management. 

Executive survey   
We surveyed 1,000 respondents from unique 
organizations (only traditional manufacturers) with more 
than $1 billion in annual revenue, across 11 countries. The 
respondents were at Director level or above, responsible 
for either driving intelligent products/services strategy 
in their organizations or being closely associated with it. 
The distribution of respondents and their organizations is 
provided in the following figures.  

The study findings reflect the views of the people who 
responded to our online questionnaire for this research 
and are aimed at providing directional guidance. Please 
contact a Capgemini expert listed at the end of the report 
to understand specific implications.
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Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services..
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CEO

Head of Manufacturing / Operations

CMO / Chief Sales Officer / Head of Sales/Marketing

Chief Technology Officer

Chief Digital Officer

Head of After-sales / Services
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13%

31%

% OF RESPONDENTS BY DESIGNATION

Source: Capgemini Research Institute, Intelligent products and services survey, April–May 2022, N=1,000 respondents from unique 
organizations that have or are currently building visions and strategies for a move to intelligent products and services.
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Appendix

Elements on which the analysis for the x-axis, i.e., ‘Maturity 
of Intelligent Transformers’ was based

Elements on which the analysis for the y-axis, i.e., ‘Maturity 
of Intelligent Enablers’ was based

• Investment: Level of investment as a percentage of revenue for the organization over 
the last financial year

• Digital continuity: Adoption of a digital thread to gain full visibility into all data across 
the full product lifecycle

• Agile: Focus on closed loop and agile product/service development cycle for 
intelligent products/services

• Implementation: Organization’s state of implementation of intelligent products and 
services initiatives – pilot/PoC, partially scaled, or fully scaled

• Technology: Support for OTA updates to push new features and product upgrades

• Data-analysis techniques: Sophisticated, real-time (or near real-time) analysis 
powered by AI on the data collected from intelligent products

• Self-service for customers: Provision of self-service capabilities via unified 
dashboards and virtual agents to empower customers with easily accessible 
information

• Strategy: Presence of a vision and strategy for intelligent products and services

• New business model: Implementation of ‘Product-as-a-Service’ models for at least 
some intelligent products

• Collaboration: Involvement of customer experience (CX) professionals early on in the 
product/service design process

• Go-to-market strategy: Continual feasibility analysis of complete products/services 
portfolio and reconfiguration of go-to-market strategies

• Skill building: Focus on building software, hardware, and CX skills among 
product managers

• Data-analysis capabilities: Presence of data scientists in marketing teams to analyze 
the consumer product/service data and formulate sales strategies

• Monetization initiatives: Monetization of product performance and usage data to 
provide this as a service to the consumer

• Sustainability: Make optimum design choices that allow products to consume fewer 
resources during their lifetimes (such as minimizing energy usage, ensuring a high 
degree of repairability, etc.)
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Upon analyzing the Leaders, Innovators, Visionaries, and Laggards, we found distinguishing characteristics for each cohort in relation to developing an intelligent offering.        

Key cohort characteristics

Cohort Laggards Innovators Visionaries Leaders

Vision and strategy No dedicated strategy or 
vision in place 

Strategy and vision in place, but no 
clear targets by which to measure 
progress

Have started developing a 
holistic strategy 

Dedicated strategy, digital vision, and a detailed 
roadmap in place, with clear milestones to 
monitor the progress of transformation 
initiatives

Innovation structure Absence of a defined process/
structure for innovation; 
ad-hoc innovation driven by 
immediate business needs

Multiple labs across geographies 
in place for product/service 
innovation; planned specific 
investments; however, organizations 
still lack integration of ongoing 
innovation into business strategies

Innovation process is actively 
aligned with strategic goals; 
optimization of innovation 
governance, processes, and 
infrastructure required

Open innovation strategy with a combination 
of centralized unit (comprising IT and business 
Leaders) reporting to the board of directors and 
multiple decentralized units, to use internal and 
external networks to identify and scale ideas 
rapidly

Scale of 
implementation 

Only identified certain 
application areas / use cases; 
many stuck at pilot/PoC stage

Implemented several pilots/PoCs; a 
few use cases partially scaled

A majority of use cases are 
partially scaled

A majority of use cases are taken to scale

Talent and skills Minimal focus on 
transforming design and 
engineering teams 

Starting to upskill technical skills 
such as software, cloud, data 
capabilities, AI, agile, product 
engineering, etc.

Along with technical skills, 
starting to focus on developing 
skills such as design thinking, 
and new business models for a 
select few 

Along with hiring and partnering, continuous 
focus on upskilling throughout the organization; 
developing hardware, software, agile, design 
thinking, new business models, and CX skills 
among product managers; also focusing on 
developing data-science skills among sales and 
CX teams
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Cohort Laggards Innovators Visionaries Leaders

Digital continuity Struggling to ensure digital 
continuity throughout design 
and development

Able to synchronize hardware 
and software efforts; able to 
co-ordinate the various disciplines 
of engineering across mechanical, 
electrical, and software to improve 
product development; however, 
struggling with co-ordination across 
functions

Co-ordinated efforts of various 
internal functions (such as 
design engineering, production, 
customer-services, etc.) to 
provide access to data across 
the product/service lifecycle

End-to-end digital continuity across the entire 
product lifecycle by seamlessly integrating 
ideation, engineering, manufacturing, and 
aftersales, as well as ecosystem partners, into 
one unified digital collaboration; scaled digital 
twins for closed-loop decision-making

Agile culture At the initial stages of agile 
transformation 

Focus on agile tools, DevOps, and 
hiring/skilling agile professionals; 
yet to incorporate agile mindset, 
culture, and governance structure

In addition to skills and ongoing 
training, in process of setting 
KPIs and creating agile CoEs 
(centers of excellence)

Has created a closed-loop agile culture at every 
stage of intelligent products and services 
development; reacting to customer feedback 

Technology Struggling with challenges 
of integrating new tools and 
technologies

Self-optimization; interaction with 
closed ecosystems; using cloud and 
AI/ML-backed software tools and 
technologies in many areas

Integration challenges prevail; 
using AI/ML and other tech in 
a few areas; lack of simulation 
tools (digital mockups, AR, VR, 
etc.) 

Focus on OTA updates; open ecosystem; using 
AI/ML-backed software tools and technologies 
to redefine each stage of the product/service 
lifecycle 

Services Offering product-
backed services (such as 
maintenance, condition 
monitoring, etc.)

Offering services (product- or use-
oriented) without a set strategy or 
roadmap

Exploring new strategies and 
roadmaps for services related 
to use-oriented, sharing, 
subscription models, etc.

Actively focus on outcome-based or as-a-service 
business models

Source: Capgemini Research Institute Analysis.
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