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Autodesk makes software for people who make 
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admired a towering skyscraper, used a smartphone, 
or watched a great film, chances are you’ve 
experienced what millions of Autodesk customers 
are doing with our software.  

Autodesk is leading the way to the future of 
making, allowing manufacturers to meet growing 
market demands by delivering better products 
faster, at lower cost and with less waste. With a 
comprehensive design and manufacturing portfolio, 
Autodesk provides advanced technology that 
automates and connects workflows for end-to-end 
product development.  

As design and manufacturing converge, we equip 
companies with an integrated set of desktop and 
cloud-based tools that brings together everything from 
design, engineering and simulation to collaboration, 
CAM, additive manufacturing and factory floor 
management. This unified platform breaks down 
the silos between disciplines, enabling more agile 
work among engineering teams and empowering 
manufacturers to become more competitive. 
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he way cars are designed is being 
significantly transformed amid 
advances in technology and the need 

among manufacturers to drive much-needed 
efficiencies. The design process typically 
takes years, but consumer expectations are 
evolving faster than ever. Customisable and 
electric vehicles may be on trend now, but that 
could quickly change, particularly as the move 
towards autonomous vehicles gets ever closer.

Automotive designs have been geared 
towards more lightweight and efficient vehi-
cles in recent years, along with a gradual 
acceptance of battery-electric powertrains. 
Vehicles are squeezing the final efficiencies 
out of the standard design that has been used 
for 100 years, during which the basic architec-
ture has remained the same. 

Battery-electric powertrains are projected 
to reach cost parity with the ever-rising costs 
of advanced internal combustion engines 
and hybrid powertrains within a few years. 
This increased cost, combined with falling 
vehicle ownership and changing attitudes 
and demand among urban populations, is 
a significant challenge for manufacturers. 
They need to think differently to remain rele-
vant and competitive.

Faced with rapid technological 
changes and mounting pressure to 
drive efficiencies, manufacturers are 
bridging the gap with automotive 
design to unlock new possibilities

Future of 
car design

In-wheel electric powertrain
“The solution is a reduction in complexity,” 
says Brian Hemond, chief executive of Indigo 
Technologies, which after ten years of devel-
opment will soon launch a highly integrated 
in-wheel electric powertrain as a means of 
reducing overall vehicle complexity, in addi-
tion to enabling flexibility in body design. 
“This also means that new designs and 
technologies can be brought to market more 
quickly and cost effectively.”

Car designs are likely to move towards 
stronger and more flexible composite materi-
als, such as fibreglass and carbon fibre, which 
can be shaped in ways metals can’t. This could 
revolutionise vehicles by allowing designs to 
focus on mass reduction and aerodynamics, 
rather than locating traditional vehicle com-
ponents on the chassis.

The convergence between design and 
manufacturing will be disruptive. Changing 
design to adopt new methods and technol-
ogies necessitates a shift in manufacturing, 
potentially making existing tooling and 
assembly lines obsolete.

“We expect future trends to embrace a 
shared transportation system that is increas-
ingly lightweight, efficient, autonomous, 
shared and electric; in short, to diverge from 
traditional car design altogether,” says Mr 
Hemond. “These trends will be fuelled in part 
by legislation, user preference and autonomy. 
The shift will rely on new manufacturing tech-
niques and materials, as well as a consolida-
tion of key vehicle components into in-wheel 
powertrains, and away from traditional axles 
and engines.”

The relationship between design and man-
ufacturing has also been increasingly bridged 
when it comes to vehicle interiors and user 
experience (UX), driven by the transition from 
analogue, which requires a separate inter-
face for each feature, to digital. In the future, 
autonomous vehicles, smart infrastructure, 
and growing congestion and emissions will 
all impact the driving experience and play a 
pivotal role in how cars are designed.  

Passenger experience
Some of the shared aims of automotive 
designers and manufacturers, in particu-
lar reducing accidents, emissions and con-
gestion, will remain the same in the age of 
autonomous vehicles, but others will rad-
ically change as we move from desiring the 
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1.51M
cars were built 

in the UK in 2018

SMMT, 2019
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greatest driving experience to wanting the 
greatest passenger experience. 

“We will be driving less, yet the time we 
spend in our vehicles will remain mostly 
unchanged,” says Paul Schouten, head of 
autonomous UX at  TomTom. “As we all 
become passengers, we will see more features 
such as voice control, augmented reality, 
entertainment and work-specific applications 
integrated into the car’s design.”

Designing vehicles in a more cost-efficient 
way, yet with a greater range of innovative fea-
tures, will require a savvy deployment of new 
techniques and technologies as we edge ever 
closer to autonomous driving as the norm. 

 
As we all become passengers, we will 
see more features such as voice control, 
augmented reality, entertainment and 
work-specific applications integrated 
into the car’s design

Paul Schouten 
Head of autonomous UX, TomTom
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s the environmental issues caused by 
high-emission, fossil fuel-powered 
cars become evermore pressing, the 

automotive industry and governments around the 
world are increasingly recognising the need to do 
more to improve the attractiveness of electric 
vehicles among both individual car buyers and 
fleet operators.

Following a number of incentives and pushes 
by the UK government in recent years, 210,000 of 
the 38.9 million vehicles registered in this coun-
try now run on electricity. This number is grow-
ing, though not as fast as it should. In a recent 
UK study by the Transport Research Laboratory, 
only one in four people said they would consider 
buying a fully electric car in the next five years, 
with the limited battery range offered by current 
models a key barrier. 

Nevertheless, Accenture forecasts there will 
be one million electric vehicles on UK roads by 

3D printing 
moves electric 
vehicles up a gear    
Electric vehicles could solve many of the sustainability 
challenges facing the automotive industry, but the 
slow charging times and a lack of sufficient energy 
mean their benefits are yet to be fully unlocked. Are 
additive manufacturing and generative design the 
answers manufacturers have craved? 

A

Ben Rossi 2025 and eleven million by 2040. This growth risks 
putting an untenable strain on energy networks 
that are already heavily stressed, causing issues 
for both the energy distribution and transmission 
networks, particularly during peak hours. 

National Grid currently spends £1.1 billion a 
year in attempts to move to renewable sources 
of energy and balance the load on the grid. 
This is expected to increase further as elec-
trification of both transport and heat drive 
demand beyond the original design capacity of 
the networks. 

“Electric vehicles remain an expensive option 
compared to traditional fossil fuel-powered 
cars and a lack of widely available charging 
infrastructure continues to cause issues,” says 
Nick Chrissos, director of innovation at Cisco. 
“The economics of the energy market are lead-
ing away from the monolithic, carbon-based 
model, towards more renewables and more 
fragmentation, but this brings infrastructure 
and regulatory challenges.”

COMMERCIAL FEATURE
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Lighter vehicles
Amid these challenges, manufacturers are turning 
to technologies such as additive, or 3D, manufac-
turing and generative design to build lighter vehi-
cles that get more range out of their batteries. 

In a conventional development process, design-
ers and engineers iterate repeatedly to achieve 
the best design, creating a design,  then testing 
and adjusting it. Generative design software saves 
valuable time by building manufacturability into 
the design options that are generated. It also 
gives the design team the ability to come up with 
valid concepts faster and evaluate the full design 
space, something that is virtually impossible with 
a manual design process.

Reducing a vehicle’s weight by 20 per cent will 
increase its battery range by 14 per cent, accord-
ing to the US Aluminum Association. The com-
plex, organic geometries produced by generative 
design are most effectively enabled by additive 
manufacturing, making them complementary 
technologies in overcoming the challenges fac-
ing electric vehicles and freeing designers from 
many of the technical  constraints of traditional 
manufacturing.

“Generative design  offers a way to reduce 
weight while upholding performance, getting rid 
of extraneous mass and  keeping what’s neces-
sary,” says Jon Bruner, director of digital factory 
at 3D-printing firm Formlabs. “Because electric 
cars are sensitive to weight, the returns of gener-
ative design and 3D printing are high.”

Global automaker General Motors is taking a big 
leap forward in automotive design to imagine a 
future of lighter, more efficient and customisable 
cars. Using generative design powered by artificial 
intelligence and cloud computing, GM is exploring 
arrays of design solutions for parts and compo-
nents of vehicles. 

Autodesk collaboration
In a recent collaboration with Autodesk, using the 
generative design technology in Fusion 360, GM 
engineers designed a new, functionally optimised 
seat belt bracket 40 per cent lighter and 20 per 
cent stronger than its previous bracket.

Through this method, engineers establish com-
ponent-design goals and constraints, including 
parameters such as materials, manufacturing 
methods and budget, before inputting them into 
generative design software. An algorithm in the 
software analyses and evaluates dozens of design 
permutations and recommends multiple options 
to meet the goals for the engineer to evaluate 

before selecting one to manufacture.
When used on the seat belt bracket, the soft-

ware produced more than 150 valid design options 
based on parameters set by GM and Autodesk 
engineers. The organic structure of the chosen 
design was one that no team of human engineers 
could have imagined, consolidating eight differ-
ent components into one 3D-printed part.

“The seat bracket is just a small demonstration 
of the potential mass and strength improvements 
when we apply these technologies to many of the 
30,000-plus parts in our vehicles,” says Kevin 
Quinn, director of additive design and manu-
facturing at General Motors, which continues to 
work with Autodesk on projects involving genera-
tive design, additive manufacturing and materials 
science. “Generative design, paired with additive 
manufacturing, can be completely disruptive to 
our industry.”

Generative design and 3D printing will prove 
crucial in the years ahead, both in attracting more 
people to buy electric vehicles and then manag-
ing the extra energy demands that come from 
that. These complementary technologies will not 
only help manufacturers overcome the automo-
tive sector’s sustainability headache, but will also 
enable them to rethink the design tropes of their 
old internal combustion cars. 

 
Generative design, paired 
with additive manufacturing, 
can be completely 
disruptive to our industry
Kevin Quinn  
Director of additive design and 
manufacturing, General Motors

11M
EVs are forecast to be 
on UK roads by 2040

Accenture, 2019

40%
of a seat belt 

bracket’s weight can 
be saved through 
generative design 

Autodesk, 2019
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gility has always been important, 
but has never been higher up the 
agenda for manufacturers. Consum-

ers no longer accept that a product will be 
available soon. Customer expectations have 
changed and consumers want to feel they can 
have what they want, when they want it and 
in the format they expect.

Successful manufacturers understand the 
need for a good customer experience, but they 
risk losing this as they develop. The trouble is 
many evolve to be big more than they evolve 
to be smart. The result is a system constrained 
by immense supply chains and distribution 
networks, as well as fixed equipment and per-
sonnel costs that necessitate large production 
minimums. The transition from prototype to 
full scale in traditional manufacturing is a 
costly commitment and refinements are dif-
ficult to make. 

Manufacturers are also held back by legacy 
systems and organisational structures. Many 
are countering this by building in agility 
through small, autonomous functions which 

Ben Rossi

A

Customers are demanding a personalised 
experience, but traditional operating models 
make it difficult and costly to scale production 
of such products, so with new technologies 
available, manufacturers must bake more 
agility into their business

How 
manufacturers 
can achieve 
built-in agility

P E R S O N A L I S A T I O N
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can now be seamlessly integrated rather than 
precede a long procurement and manufactur-
ing process, allowing companies confidently 
to modify production at scale.

Increasing return on investment will 
require a renewed focus among manufac-
turers on improving customer satisfaction, 
reducing churn and increasing brand loy-
alty.  Failing to respond to market changes, 
by not adapting fast enough if a competitor 
introduces a more popular variation of a prod-
uct, for example, is sure to lose customers. 

Incremental changes
To build agility into their existing business 
models, manufacturers need to focus on pro-
moting incremental changes, whether on a 
brownfield production line, physical plant 
or around supervising IT and operational 
technology systems. Responding quickly to 
changing demands requires production lines 
that can be configured rapidly.

“The simplest way to do this is by introduc-
ing flexible robots on existing lines rather 
than fixed machines, changing manual 
adjusters, deploying smart sensors on to lines, 
and introducing manufacturing execution 
and manufacturing operations management 
systems,” says Martin Walder, vice president 
of industry at Schneider Electric.

Agility has always been a differentiator in 
the manufacturing sector and that will only 
become more apparent as technology contin-
ues to move and evolve at a rapid pace. Those 
that survive and thrive in the future of man-
ufacturing won’t be the largest, the fastest 
or the strongest, they’ll be the organisations 
that adapted best to change. 

they can swap out and replace as needed, 
making them leaner and more flexible by 
optimising the end-to-end orchestration of 
the business and individual functions. 

“There are new ways to engage the cus-
tomer, particularly when there is a complex 
supply chain between the manufacturer and 
the customer,” says Graeme Wright, UK and 
Ireland chief technology officer for manufac-
turing at Fujitsu. “But having the right infra-
structure to be agile and implement new ways 
of working is the key to delivering on this 
engagement.”

3D printing
Meanwhile, traditional norms around pro-
duction minimums, supply chains and time 
to market are being upended by new additive 
manufacturing capabilities. “How products 
are conceived and designed can now link 
almost seamlessly with an individual cus-
tomer experience, with hundreds of thou-
sands of components produced every day 
to different customer specifications,” says 
George Brasher, UK and Ireland managing 
director at HP.

Long gone are the days of just mass prod-
ucts; companies offering a more personalised 
customer experience are growing faster and 
achieving greater profitability. This level of 
diversity, agility and specificity in manufac-
turing is unprecedented and the line between 
prototyping and full-scale production is 
becoming less distinct. The design process 

 
Those that survive and 
thrive in the future of 
manufacturing won’t be 
the largest, the fastest or 
the strongest, they’ll be the 
organisations that adapted 
best to change 

81%
of organisations 

expect to compete 
based mainly on 

CX in 2019

Gartner, 2019
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AUTOMOTIVE 3D 
PRINTING OUTLOOK
3D printing is positively affecting the automotive sector, helping overcome challenges of 
electric vehicles (EVs) and driving competitive advantage among automotive manufacturers

36%
of people say charging time is a key 
reason not to buy an electric car

Baringa, 2018

US Aluminum Association, 2017Ford, 2018

reduction of a vehicle’s 
weight will increase its 
battery range by 14 per cent

75%
Metals (steel, 
aluminium, 
magnesium 
and titanium)

17%
Plastics, 
elastomers, 
textiles 
and natural 
materials

4%
Fuels and 
consumable 
liquids (engine 
oil, lubricants)

3%
Electronics, 
ceramics, 
glass and other 
compounds

1%
Miscellaneous 
(paint, adhesives, 
sealants, etc.)

20%

2

Car composition

THE TRADITIONALLY HEAVY PARTS WHICH MAKE UP MOST 
VEHICLES CAN NOW BE 3D PRINTED, REDUCING VEHICLE 
WEIGHT AND CHARGING TIME FOR EVs

1 EVs COULD HELP SOLVE ENVIRONMENTAL 
CHALLENGES, BUT LONG CHARGING TIMES 
CAN DISUADE CONSUMERS
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98% 2%

Sculpteo, 2018 Reports Monitor, 2018

Sculpteo, 2018

yes no

39%Accelerating product development

25%Offering customised products and limited series

19%Increasing production flexibility

15%Reducing tooling investment

11%Enabling co-creation

11%Optimising demo product expenses

7%Improving spare parts management

2017

910
million

2025

3,210
million

3

5

4

Top 3D printing priorities in 2018

Companies that say 3D printing is a competitive advantage in their strategy

Value of the global automotive 3D printing market ($)

3D PRINTING OFFERS WIDE-RANGING 
COMPETITIVE ADVANTAGES FOR MANUFACTURERS

3D PRINTING WILL BE 
KEY TO STAYING AHEAD

THE AUTOMOTIVE 3D PRINTING 
MARKET IS BOOMING
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Five ways the automotive 
industry can become 
more sustainable

S U S T A I N A B I L I T Y

Emma Woollacott

Generative design

A seat belt bracket created last year for Gen-
eral Motors replaces eight separate parts 
sourced from multiple vendors, decreasing 
weight and increasing strength. 

And that’s just the start. Working with 
Autodesk, the company is using generative 
design to improve the performance and 
strength of components, while speeding up 
the development process.

With generative design, artificial intel-
ligence-based software uses an evolu-
tionary approach to produce hundreds of 
ready-to-manufacture designs, based on a set 
of user-specified parameters and taking ease 
of manufacture into account. 

The approach is not only highly cost-ef-
fective, but reduces the amount of materials 
required, making vehicles lighter and more 
efficient, as well as reducing waste.

Recycling
All the major automotive firms are throwing 
their weight behind recycling initiatives of 
one sort or another.

Volvo, for example, has pledged that from 
2025, at least 25 per cent of the plastics used in 
every newly launched Volvo car will be made 
from recycled materials, while BMW says up to 
one fifth of the thermoplastic materials in its 
vehicles are now made from recyclates, as are 
half of high-strength cast aluminium parts.

Jaguar Land Rover also recycles aluminium 
from end-of-life vehicles, reclaiming more than 
75,000 tonnes of aluminium scrap a year for reuse 
in production, and General Motors says it now 
has 142 manufacturing and non-manufacturing 
facilities operating with zero waste worldwide.
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Additive manufacturing
Additive manufacturing, also known as 3D 
printing, comes in a variety of forms, but 
enables manufacturers to produce parts, 
including custom parts, quickly and with 
little waste. General Motors, Mercedes-Benz 
Trucks, Volkswagen and Porsche are all tak-
ing this approach.

Some manufacturers are going further. Ital-
ian firm XEV is promising a mass-production 
car that’s almost entirely made through 3D 
printing and Los Angeles-based startup Diver-
gent 3D has created the Blade, a 3D-printed 
hypercar it says drastically reduces the pollu-
tion and waste normally associated with auto-
motive manufacture. Meanwhile, reduced 
weight means lower fuel consumption.

New materials
Many automotive manufacturers are looking 
to use recyclates in their designs, but these 
aren’t the only materials that can improve 
sustainability.

Ford, for example, is exploring a wide range 
of biodegradeable natural materials, from tree 
cellulose to tomato skin and dandelion roots.

The interior padding and sound insulation 
in most of its vehicles contain recycled cotton, 
made with the scrap cuttings from the manu-
facture of T-shirts and denim jeans, while soy-
based polyurethane foam is used in the seat 
backs, cushions and head restraints of every 
North American-built vehicle.

In 2017, a group of Dutch students created a 
car that was almost completely biodegradeable, 
with the body made from sugar beet and flax.

Green manufacturing
Volkswagen’s Chattanooga manufacturing plant is sur-
rounded by wetlands, restored by the company when it 
moved in. It has its own solar park, supplying more than 
12 per cent of energy requirements during full produc-
tion and 100 per cent during non-production periods. 

High-efficiency motors save up to three million kilo-
watt hours annually, with another 1.15 million saved by 
using T5 light bulbs. The company collects rainwater 
from the roof and uses it to cool the welding robots.

Meanwhile, a new painting technology eliminates 
the need for oven-baking, cutting carbon dioxide emis-
sions by a fifth. 
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offering value-added services along-
side traditional products, known as ser-
vitisation, has helped manufacturers 

produce new revenue streams, slash costs, boost 
customer relationships and move ahead of com-
petitors. It now makes up 15 per cent of Apple’s 
revenue and more than half at Rolls-Royce. Boe-
ing is looking to grow its services revenue from 
$8 billion to $50 billion in the next decade and 
in some cases servitisation programmes have 
evolved into entirely new companies, such as 
General Electric’s launch of GE Digital. 

The concept of value-added services is 
hardly new, but technology advances have 

Ben Rossi

O

With margins being squeezed in a challenging business environment, 
servitisation is providing much-needed relief to manufacturers as a model 
that enables them to design efficiencies into their supply chain and drive 
growth with new revenue streams 

Servitisation gives 
manufacturers 
breathing space to grow

C O M P E T I T I V E  A D V A N T A G E

multiplied the servitisation opportunity. In 
the aerospace sector, manufacturers are using 
the internet of things to add predictive main-
tenance capabilities. Chemicals companies 
are deploying consumption-driven replenish-
ment and supply planning, and energy firms 
are developing managed asset maintenance 
programmes based on huge volumes of data.

It’s not just technology that is driving 
this trend. Customers are hungry for ser-
vice-oriented solutions, and servitisation 
provides a way for manufacturers to deliver 
differentiation from competitors with new 
services that address their specific pain 
points, while also reducing costs, lowering 
lead times and enabling better flexibility 
and responsiveness.
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design of a product can also influence what it 
will cost to service it over its life cycle, which 
means industries with aftermarket service 
revenue streams are putting more thought 
into serviceability and reliability in product 
design.

“Servitisation will make it easier for cus-
tomers to purchase products and assets in 
both consumer and industrial settings,” says 
Antony Bourne, global industry director for 
industrial manufacturing at IFS. 

“It will also help manufacturers differen-
tiate themselves on the ability to help their 
customers reach their goals and intended 
outcomes. If one manufacturer sells only the 
product and another sells through servitisa-
tion, the servitised manufacturer will pres-
ent a lower risk profile. Manufacturers will 
be able to sell based on their base of satisfied 
customers and the real-time performance of 
established equipment.”

Servitisation is the new competitive battle-
ground on which manufacturers win or lose 
their reputation. Those that make a success of 
it will be able to respond much faster to chang-
ing customer needs and will develop a greater 
understanding of how to deliver the value 
their customers crave. With customer expec-
tations changing rapidly, gaining this kind 
of knowledge will be the difference between 
succeeding and failing in the years ahead. 

Relational mindset
“Manufacturers need to move from a trans-
actional focus to a more relational mindset,” 
says Rafi Billurcu, who leads Infosys Consult-
ing’s manufacturing practice in Europe. “This 
will require continuous nurturing of cus-
tomer relationships, which itself may entail a 
shift in culture and organisation. For exam-
ple, manufacturers need to ensure they have 
call centres and other customer touchpoints 
in place, make the necessary adjustments to 
information systems, accounting practices, 
and risk and compliance requirements.”

Design and manufacturing processes are 
increasingly converging as manufacturers 
seek new efficiencies in their supply chain that 
help enable the best servitisation experience 
and allow them to build a longer-term rela-
tionship with their customers. End-users are 
more likely to develop a higher degree of trust 
with manufacturers that consistently provide 
a great quality of service, which discourages 
them from looking to the competition. 

Servitisation is a gradual and incremen-
tal process. Many start with an aftermar-
ket spares-and-repairs parts service before 
adding break-fix repair services, where they 
reactively deliver services. Eventually, they 
add annual maintenance contracts, which 
increases the amount of revenue flowing from 
each initial sale. To sell a profitable mainte-
nance contract, the manufacturer has to 
know what the cost of maintaining the prod-
uct or asset will be, so it is only a minor step to 
then selling the entire life cycle as a service.

Higher margins
This has made manufacturing a higher-mar-
gin business and enabled manufacturers to 
focus more on the outcome they are working 
towards with their customers, rather than 
simply exchanging money for a product. The 

 
Servitisation is the new competitive 
battleground on which manufacturers 
win or lose their reputation
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