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Overview

• Automotive product, process & 
business model changes

– Powertrain, Propulsion & Energy 
Storage

– Materials
– Intelligent Vehicles & Mobility
– Production Systems & Technology

• Barriers & Enablers to Technology 
Advancement



Po
w

er
tra

in
, P

ro
pu

ls
io

n
& 

En
er

gy
 S

to
ra

ge • Mostly ICE
• 6-7 speed transmissions
• Low energy prices

• Downsized/boosted ICE
• HCCI and variable 

compression ratio
• 12V stop/start; 48V 

growth
• 9-10 speed 

transmissions (CVTs in 
NA, dual-clutch & 
manuals in EU)

• Increased penetration of 
HEV/BEV (cost 
challenged)

2020Today 2025

• BEV growth
• Better range & faster 

charging
• Improved BEV 

infrastructure
• FCV infrastructure grows
• Improved FE & 

emissions across fleet

2030
• ICE still represents >70% 

of market in North 
America and globally

• BEV nears cost 
competitiveness

• Major reductions in 
battery cost



Market Penetration of Light Duty Propulsion Systems: N.A. 
Estimate vs Global Estimate, 2015 - 2030

N.A. Estimate, 2015- 2025 Global Estimate, 2015- 2030

Source: CAR Research; USEPA/NHTSA Technical Assessment Report; Global EV Outlook 2016, International Energy Agency; Joining Forces to Tackle Road Transport CO2 
Challenge, European Automobile Manufacturers Association; various others

24



• Mostly steel
• AL few closures & nearly 

all engine blocks
• Plastics & polymers in 

interior, semi-structural 
& aerodynamics

• Primary joining: 
resistance spot welding 
with some adhesives

• Greater use of HSS, 
AHSS & UHSS

• AL closures
• CFRP increases in 

structural & semi-
structural applications

• Primary joining: 
resistance spot welding 
with more adhesives

2020Today 2025

• Steel, AL, MG, 
composites mixed 
materials

• Composites in structural 
applications

• Primary joining: 
adhesives with fasteners

2030
• Highly-optimized mixed 

materials
• Part consolidation
• Bio-inspired designs
• Primary joining: 

adhesivesM
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Material Percentage Use by Year, 2010 to 2040

Source: CAR Research
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Note: Between 2010 to 2020 the mix of material represents the mix throughout the industry as some vehicles in the fleet still use predominantly mild or 
lower grade steels while few higher end vehicles use ultra high strength steels with aluminum. Automotive engineers want the right material at the right 
place but are currently constrained with issues such as mixed-material joining, supply chain risk, infrastructure etc. In the future, no single material wins the 
race to lightweighting. Future vehicles will have highly optimized mixed-material body structure; therefore, From 2025 to 2040 the material percentages 
represents material mix in a single vehicle.



• Active safety systems 
such as ESC, forward 
collision warning, lane 
departure

• SAE Level 1-2 available
• 4% of global VMT are 

shared
• New concepts, services 

& companies

• Advanced driver 
assistance (ADAS) on all 
new vehicles

• V2V emerging—DSRC 
and/or 5G

• Wide deployment of 
Level 2; first Level 4 
available in limited 
release (shuttles, 
robotaxis)

• 6.5% of global VMT are 
shared

• New mobility services 
spread beyond cities

2020Today 2025

• Greater deployment of 
Level 4 (commercial 
trucks)

• Wider availability of V2V 
and V2I communication

• 11.7% of global VMT are 
shared

• Vehicle sharing becomes 
a more viable 
alternative to ownership

2030
• Worldwide adoption of 

Level 4 shuttles, 
robotaxis, commercial 
vehicles

• Level 4 available on 
personal vehicles

• Full availability of V2V; 
expanded V2I

• 26.2% of global VMT are 
shared

• New mobility services in 
rural areasIn
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ADAS and Vehicle Automation Technologies, 
2000 to beyond 2040

Source: CAR Research

Note: It is currently unclear whether automotive manufacturers will market vehicles with Level 3 capabilities, because of significant human-machine 
interaction issues. It is too soon to predict whether it will be possible to produce Level 5 vehicles, capable of operating anywhere and in all situations. 16



• 5-10 platforms 
(depending on company 
size)

• Cold stamping
• Injection molded 

plastics
• Robotic welding with 

one material type
• Programmable 

automation

• Fewer platforms
• More common parts
• Hot formed metal
• Hybrid molding
• Resin transfer molding
• Welding steel & AL
• Flexible material 

systems
• Collaborative robots
• Programmable machines 

connected to cloud 
begins

2020Today 2025

• Platform sharing & 
company partnerships

• Additive for tools, 
prototypes & LV

• High volume injection 
compression molding

• Growth in collaborative 
robots

• Reduced plant emissions
• Mobile and wireless

2030
• Modularity
• Additive for production 

parts
• Automated high volume 

composites processing
• High customization
• IoT
• Factory integration: 

machines, robots, 
inventory & logistics

• Compact footprint
• Energy efficient
• Virtual factory/ reduced 

need for laborPr
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Summary of Current Trends in Production Management, 
2014 to 2025

Source: Peters, Steven Automotive Manufacturing Technologies – An 
International Viewpoint
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Barriers & Enablers to Technology Development
Consumer

Acceptance
The more accepting consumers are 
of new materials, technologies, or 
new mobility services—the more 
likely these technologies will 
advance. The market determines 
the success of a vehicle, not 
regulators or technology 
advancements. Consumers are 
concerned with safety, privacy and 
security issues, environmental 
impacts, efficiency, and cost. 
Government can nudge consumers 
on a certain path but in the end 
will not overpower consumer 
acceptance.
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Cross-Sector 
Communication

Adopting new materials, 
technologies, and processes 
requires increased communication 
between automakers and their 
suppliers, as well as within the 
supply chain, to effectively 
incorporate the changes into the 
product. As technology advances, 
cross-industry collaboration among 
the automotive industry as well as 
other industries will significantly 
increase due to the sophistication 
of technologies. This is evident in 
several partnerships and mergers 
(GM/Lyft partnership, Intel 
purchasing Mobileye…etc).  But a 
breakdown in communication can 
lead to several inefficiencies 
including increased cost and waste 
of materials.

Cost Reduction & 
Uncertainty

Widespread adoption of new 
materials, technologies, processes, 
and business models depends on 
the relative cost competitiveness 
with the current way of doing 
business. Automakers and 
suppliers are cost-constrained, and 
make decisions on which 
advancements to pursue based on 
those that will not add significantly 
to the cost of the vehicle. The 
uncertain path of technology 
development and the pace of cost 
reductions create uncertainty. Key 
examples include Industry 4.0, 
Additive Manufacturing/3D 
Printing, and New Mobility 
Business Models. 

Policy &
Regulation

Long-term agreements on the 
regulatory future can enable 
technology advancements. 
Automakers and suppliers are risk-
adverse, and desire certainty in the 
direction set by governments. 
Uncertainty in public policy or the 
regulatory environment can be a 
barrier to technology 
advancement. If one government 
sets lower regulatory standards, 
overall global OEMs will continue 
to advance technologies to meet 
standards set in other countries, 
but may not be able to amortize 
those development costs over the 
entire global fleet when one large 
market differs substantially from 
the rest.



Considerations for Suppliers

• Global industry, global platforms mean greater reach
• Greater part harmonization/communization across models
• Process advancements may mean part consolidation
• Higher part volumes
• More automaker JVs/tie-ups
• Design changes may not be just one material to another,

but to a whole different material/process
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