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Over the last five years, the automotive industry and its business model have changed 
profoundly—some would even say they have been disrupted. The change has been fueled 
by evolving consumer expectations and mores, as well as by the growing maturity of data-
based digital technologies. 

Consumers have come to expect their cars to be far more than a vehicle that transports 
them comfortably and reliably from point A to point B. They expect that their always-
connected, always-on digital lifestyle will continue uninterrupted during their journeys. They 
expect the user interfaces—from infotainment consoles to seats and mirrors—to adapt 
themselves seamlessly to the preferences and needs of different drivers and passengers. 
Today’s consumers also expect greater quality, safety, and environmental sustainability, 
without any substantial change in price.

In addition to the sea change of vehicles becoming essentially software-defined devices-
on-wheels, the sharing economy is challenging the very notion of car ownership. Why own 
and operate a car that is not in use most of the time? Would it not be more environmentally 
friendly and cost-effective for cars to be consumed as services? Isn’t buying a used car 
just another form of recycling, which is an essential part of sustainability? More and more 
automotive industry analysts are predicting that the sacred paradigm of full ownership of a 
brand new car will be balanced by sharing fleets of (autonomous) cars as well as an uptick in 
the used car market. 

To further complicate matters, the automotive industry has been hard-hit by COVID-19, 
as indicated by a marked drop in automotive deals in the latter part of 2020. With record 
unemployment and shrinking GDPs, consumers are less likely to make major purchases such 
as a new car. In addition, supply chain disruptions and workplace restrictions have taken their 
toll on automotive manufacturing productivity.

In this white paper, we look at the digital transformation trends that are shaping the 
automotive industry in general, and manufacturing (OEMs and Tier 1s) in particular, as we 
head into 2021. 

INTRO:



TREND 04TREND 03TREND 02TREND 01 CONCLUSIONINTRO 

A Case Review
Before looking at the digital transformation trends, it’s important to understand 
the four main trends that are reshaping the automotive ecosystem: Connectivity, 
Autonomous/ADAS, Sharing/Subscription, Electrification.

Vehicle-to-network (V2N) connectivity is the backbone of software-driven on-board 
control systems as well as always-on, always-available in-vehicle services. The 
deployment of 5G networks, which are finally achieving their coverage promises, is 
further accelerating the automotive connectivity trend.

Although fully autonomous vehicles are not yet on the market, there are already many 
advanced driver assistance systems (ADAS) in place that enhance safety, automate 
in-vehicle functions, and promote customization. These AI-enabled systems rely on 
the V2X (vehicle-to-everything) connectivity that is essential to autonomous vehicles 
becoming mainstream.

The predicted shift in vehicle consumption models from personal ownership 
to sharing/subscription is not strictly a technology trend. However, it does have 
ramifications on automotive design and manufacturing practices as a new layer is 
introduced into the automotive ecosystem: fleet operators. This new class of vehicle 
owners has particularly high expectations that cars be designed and manufactured 
for reliability, low-maintenance, and self-fixing. They also require a whole new level of 
embedded telematics.

Last but not least, there is now a wide range of electric vehicles (EV) on the market, 
from BEV (battery) to HEV (hybrid) to FCEV (fuel cell). In addition to requiring the 
industry to invest heavily in R&D to continually improve the efficiency of batteries 
and electric power trains, EVs significantly complicate the automotive manufacturing 
process and have introduced a whole new class of components such as dedicated 
automotive microcontrollers.
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No longer something that’s just nice to 
have, always-on connectivity has become 
a must-have standard in today’s vehicles. 
According to Statista in 2019, 28.5 million 
cars with embedded connectivity (i.e., built-
in antenna and chipset versus tethering to 
a smartphone) hit the streets, or ~35% of 
all passenger vehicles sold that year. Their 
pre-COVID-19 forecast was that in 2023, 
76.3 million (or ~95%) of all cars sold will 
have embedded connectivity. Although the 
absolute numbers will likely go down, the 
market share will remain the same.

According to Allied Market Research, the 
leading in-vehicle connectivity use cases 
today are infotainment, well-being/comfort, 
vehicle management, mobile management, 
driver assistance, and safety. With the global 
connected car market expected to increase 
from $63.03 billion in 2019 to $225.16 billion 
by 2027 (at a robust Compound Annual 
Growth Rate of 17.1%), the most dramatic 
growth will be in the driver assistance and 
safety segments. 

To be a significant player in the connected 
car services market, an automaker must 
embrace big data analytics, cloud computing, 

and IoT-enabled edge computing. Alone 
or through partnerships, OEMs and Tier 
1s must build and manage the compute-
storage-network infrastructures capable 
of handling the massive volumes of data 
collected and the compute-intense 
analytics that underlie smart services. As 
in other data-driven verticals, this digital 
transformation subjects the automotive 
industry to data privacy regulations. Their 
in-vehicle and backend systems must 
comply with cybersecurity best practices, 
including strong user authentication, 
encryption of data in-transit and at-rest, 
reliable backup and disaster recovery 
plans, and more.

A recent Capgemini Invent report, 
“Monetizing Vehicle Data: How to fulfil the 
promise,” encourages OEMs to embrace 
novel technologies and organizational 
models to more quickly realize the huge 
potential of vehicle data monetization. 
These include:

Increase the available in-vehicle data 
points and develop a universal data 
collector for all vehicle models.   

Be transparent with users about how 
their data is being used in order to 
increase willingness to share that data.

Build out a service-innovation 
unit within the organization and 
collaborate with partners to accelerate 
service prototyping and scaling.

Connectivity and big data also enable 
new data flows across the entire 
lifecycle of the product. By combining 
design, simulation, manufacturing, 
test, inspection, in-use, and warranty 
data, connectivity allows companies to 
improve each of these lifecycle aspects 
by leveraging the data and insights 
collected from the other aspects. For 
example, the design of the next model of 
a car can be improved based on in-field 
customer and service feedback on the 
current model.
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Cisco’s most recent Annual Internet Report 
states there will be 29.3 billion networked 
devices in 2023 (versus 18.4 billion in 2018), 
and 50% of those devices will be part of 
the Internet of Things (IoT). With many 
IoT devices now having on-board artificial 
intelligence (AI) and machine learning (ML) 
capabilities, AI and IoT are converging 
into AIoT, i.e., smart devices connected 
over 5G networks that use data to power 
proactive, autonomous, machine-to-machine 
processes. Gartner estimates that over 80% 
of enterprise IoT projects will incorporate  
AI by 2022, whereas this figure stands at 
 just 10% today.

AIoT is at the heart of autonomous vehicles 
and their V2X connectivity, which includes 
vehicle-to-vehicle (V2V), vehicle-to-
infrastructure (V2I), vehicle-to-pedestrian 
(V2P), and vehicle-to-grid (V2G)—in 
addition to the V2N connectivity already 
discussed above. With fully autonomous 
vehicles still about a decade away, AIoT is 
being applied in the meantime to advanced 
driver assistance systems (ADAS) that:

TREND 02:
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01 
Enhance safety 
(monitoring driver alertness and driving 
safety, automated emergency braking)

02
Automate in-vehicle features
(automatic control of headlights and 
windshield wipers, hands-free parking)

03 
Promote customization  
(seats, mirrors, in-car climate conditions 
that adjust per driver/passenger)

AIoT, embedded telematics, and big 
data are also at the core of the predictive 
maintenance and next-generation 
service capabilities that are particularly 
important to OEMs and fleet operators. 
Remote diagnostics via continuous 
analysis of in-vehicle data points can 
prevent failures through preemptive 
maintenance. And as AIoT-enabled 
devices proliferate in vehicles, servicing 

becomes more of a software upgrade 
than a matter of mechanics. A real-life 
example is the Swedish OEM Volvo, which 
partnered with SAS to provide AIoT-
enabled remote diagnostic and preventive 
maintenance services on its Volvo 
Trucks and Mack Trucks. Today there are 
175,000 trucks on the road that use these 
24/7/365 data-driven services, reducing 
diagnostic time by 70% and repair time 
by 25% for all monitored systems. Volvo/
Mack truck owners reap the benefits of 
less downtime and a longer operating life 
due to efficient and proactive servicing.

Another important AIoT use case for 
OEMs and Tier 1s is factory automation. 
Autonomous AI-enabled manufacturing 
robots, for example, are not only highly 
efficient but also reduce potentially 
costly human errors and workplace 
injuries.  And the deployment of discrete 
AIoT-enabled solutions at the factory 
edge helps create an infrastructure for 
the ever-faster introduction of novel 
Industry 4.0 technologies and processes.
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Although smart manufacturing is not breaking news, it 
continues to be a mega trend, as OEMs and Tier 1s need 
to reduce time to market and costs without sacrificing 
quality and reliability. It can also be said that the 
COVID-19 pandemic has further underscored the need 
for factories to operate more automatically, with fewer 
people physically present on the factory floor.

The biggest manufacturing challenge for OEMs and 
Tier 1s is how to gain control over a highly complex 
process that comprises many operations and pieces 
of equipment and often takes place across multiple 
locations. The solution is advanced, data-driven, and 
real-time analytics that collects data points from 
sensors in and between the manufacturing lines 
and across all facilities to establish a baseline for an 
optimal manufacturing process. Once the learning 
process is complete, the solution can then alert to 
deviations and expedite root-cause analysis for faster 
remediation. It also preempts unscheduled downtime 
through predictive asset maintenance. In short, digitally 
transformed manufacturing provides the end-to-end 
visibility that can reduce losses, protect brands, and 
produce more cars in less time.

For example, Renault’s strategic investment in digital 
transformation is expected to reduce year-over-year 
costs by more than €500 million due to enhanced 
productivity and efficiency across the entire value chain.

Smart 
Manufacturing
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The automotive industry was quick to understand that the public cloud infrastructure 
and services are an essential enabler for the digital trends transforming its future. Public 
cloud computing has already made significant inroads into the automotive sector, with 
analysts predicting that, by 2022, the market for automotive cloud-based solutions will 
be worth $66.95 billion.

As in other sectors, the public cloud service model allows Tier 1s, OEMs, and other 
automotive stakeholders to shift core IT from an on-premises capex model to the 
more agile and cost-effective opex model. In addition, pay-per-use, easy-to-provision 
cloud resources and services scale up and down automatically as demand fluctuates, 
which also optimizes operational spend. Last but not least, automotive companies 
benefit from the public cloud’s enhanced data security and business continuity 
capabilities based on advanced backup and disaster recovery services. 

More specifically, cloud computing will continue to be a major trend in the automotive 
sector for the following reasons:

Product design and prototyping 
as well as engineering and testing 
in the automotive sector all 
require vast storage, compute, and 
analytics capabilities that are best 
met through public cloud resources 
and platforms.

Cloud computing and IoT-based 
cloud solutions are essential drivers 
for the Industry 4.0 manufacturing 
and supply chains that reduce costs 
while enhancing quality.

Public cloud services are the  
very backbone of the connected 
car’s advanced GPS and 
infotainment systems.

ADAS and autonomous vehicles 
are only possible in the context of 
highly robust and secure public 
cloud platforms

Cloud
Computing

TREND 04:



TREND 04TREND 03TREND 02TREND 01INTRO CONCLUSION

The automotive industry’s response to the market and technology forces that have disrupted its 
traditional business model is nothing short of remarkable. With their product essentially having 
been reinvented as a software-defined device on wheels, Tier 1s and OEMs have succeeded in 
reorganizing themselves around the four key automotive trends of Connectivity, Autonomous/
ADAS, Sharing/Subscription, and Electrification.

Digital transformation has been an essential part of the strategy through which winning 
automotive companies have kept themselves ahead of the curve. In 2021, big data, analytics, 
AI, AIoT, and cloud computing will continue to shape the prototyping, design, engineering, 
manufacturing, logistics, and retail activities of the automotive industry.

Over the past four decades, National Instruments has set the standard in software-
connected test and measurement systems and serves as a trusted partner to engineers and 
enterprises around the world, including leading automotive companies. NI product lifecycle 
analytics solutions delivers data-driven, AI-based integrated systems that optimize complex 
manufacturing and quality processes. 
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