4,

S sculpteo '

- L b e s ]

THE STATE OF 3D PRINTING

The data you need to understand the 3D Printing world and build your 3D Printing strategy

MAY 2016




S sculpteo

L

THE STATE OF 3D PRINTING -2016

THE STATE OF 3D PRINTING

TABLE OF CONTENTS

INTRODUCTION

p.2 Foreword

p.3 Sample composition

TRENDS

p.4 Spending keeps increasing

p.5 Production drives growth

p.6 Plastic is still the standard

p.7 Professionalization enables ongoing innovation

p.8 Verbatims analysis, opportunities are larger than threats
STRATEGY

p.10  Executing a 3D Printing strategy - Introduction

p.11  Employee professionalization improves outcome

p.12 3D Design is the cornerstone of development

p.13  Product development is the top priority for high performers
p.14  The impact of 3D Printing and ROI

YEAR-OVER-YEAR

p.15
p.16
p.17
p.18
p.19

Introduction

More purposes for 3D Printing

3D Printing permeates all activities

Product development keeps leading the pack
Material, machines and skills are key external factors

SECTORIAL INSIGHTS

p.20
p.21
p.23
p.25
p.27

Introduction
Consumer goods
Industrial goods
High-tech
Services

This study was conducted by :
Arthur CASSAIGNAU, Marine CORE-BAILLAIS,
Melchior DE WARGNY and Capucine LONJON



INTRODUCTION

FOREWORD

I am very pleased to present this second edition of The
State of 3D Printing. The aim of our survey is simple: to
bring together most of 3D Printing’s users. We asked what
they do, why they do it, how they do it, and if it's working.
For me, this second measure represents a very special
edition for several reasons.

First, the enthusiasm and the thousands of returns we’ve
had on the first edition have allowed us to validate the
interest of our approach. | would also like to thank each of
you for your support and your input.

Thanks to you, we have once again developed the biggest
statistical study on the uses and challenges of 3D Printing
in the professional world. Almost 1000 participants
responded and shared their experience and expectations.
They come from all professions in every industry, bringing
incomparable depth to this survey.

Finally,this 2™ edition has allowed us to make a comparison
that | invite you to discover: there is much to learn about
the evolution of our industry from the users’ point of view
between 2015 and 2016.

As we know, 3D Printing is creating less enthusiasm in
the media than even 20 months ago. However, the survey
respondents are as convinced as we are. This technology
is not only promising for tomorrow, but it's also wonderful
today because of the many economic benefits that users
get from it every day.
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In addition to the 2015/2016 evolution, we have made
several changes to our report. In response to your remarks
we have:

e done a better job in distinguishing professional uses
from casual hobby uses. We have clearly focused our
analysis on the professional respondents to our study.

e granted a large portion to the best practices in 3D
Printing by devoting an entire chapter to the behavior of
power users.

e developed sector-specific analysis to give you a way to
better compare yourself to your peers.

Like last year, you'll find 4 sections in this report:

e Trends for 2016 have been gathered from every
respondent and comprise the majority of the study

e Executing a 3D Printing strategy takes a detailed,
practical look at the habits of “power users”

e The evolution insights section compares and contrasts
the habits of users between 2015 and 2016

« The sector-specific insights allow you to compare yourself
to others within your industry

All of these attempts to provide you with practical
information that will help you in your company’s
development.

If you would like to see how you stack up compared to
the panel, | invite you to visit our study at

The study will be open
throughout 2016. | hope you enjoy reading this new State
of 3D Printing!

THE STATE OF 3D PRINTING -2016
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INTRODUCTION

SAMPLE COMPOSITION

1,000 RESPONDENTS

EUROPE
64%

ASIA & OCEANIA
5.1%

AMERICA
30%

AFRICA
0.9%

COMPANY SIZE
BY ANNUAL REVENUE

> $20M/y
< $20M/y
< $5M/y
< $1Mpy
< $500K/y
< $100K/y
< $50Ky
pre-revenue
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VERTICAL MARKETS

CONSUMER INDUSTRIAL 55 HIGH TECH SERVICES
GOODS GOODS 1] 14% 8%
21% 14% 0

ENTERTAIN- ELECTRONIC T— ] HIGHER
MENT @ & ELECTRIC EDUCATION
5% 5% | 4%

HEALTHCARE
3%

g ne 0

AERONAUTIC AUTOMOTIVE zEMCE'T’;'\i'C CONSTRUCTION
& AEROSPACE (5 o) 3% 2%
; 3%
3%
ENERGY
A MARITIME > TEXTILE
- U g ==_ & ARMAMENT 1%
Gl o = 1%

The principal objective of Sculpteo’s 2016 State of 3D Printing report, is to share the collection of data we
received from our participants in one global study. With that objective in mind we collected data across the 3D
Printing Industry to make an analysis on how businesses and individuals are using this cutting edge technology.

This survey was opened to the general public from late January to late March 2016. We received over 1,000
participants however roughly 400 respondents partially finished the survey. This report contains the data
collected from respondents who both partially and fully completed the survey. We have also asked respondents
to prospect five years into the future, meaning 2021, to answer some of our questions.

Our results are based on the sample population that participated in the survey, we did not modify or amend the
results for any reason, and we do not reach out to the participants to suggest that they modify their answers.

Our respondents are from 53 different countries, with the largest population coming from Europe (64%) and
the second largest population coming from America (30%). The respondents are spread across 19 different
industries; consumer goods, industrial goods, and high-tech are the most highly represented sectors this year.

It is worth noting that the majority of respondents consider themselves to be identified as Owners or CEOs (28%)
followed by Engineers (23%), these are followed by Freelancers (13%) and Designers (11%).

THE STATE OF 3D PRINTING - 2016



TRENDS 2016

SPENDING KEEPS INCREASING

+80%

of the respondents
were already
using 3D Printing
last year

D

+77%

of respondents affrmed —
they would increase

their spending on

additive manufacturing

in 2017

$6,132

is the average budget for 2015
compared to $3,736 in 2014
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In 2015, the respondents
forecasted a 68% increase of
their fees for 2016. According to
the results, their projections were
almost achieved with an actual
expenses increase of 64%. For
2017, they predict an increase
driven by a 77% growth. This
significant  positive  evolution
shows that the respondents are
loyal to 3D Printing. Theyare more
and more confident in integrating
additive manufacturing in their
process.

THE STATE OF 3D PRINTING - 2016

— +93%

consider 3D Printing as
a competitive advantage
in their strategy

Furthermore, 93% of the
respondents consider 3D Printing
to be a real advantage for their
strategy. It is becoming a decision-
making support tool, as 62% of
our last year respondents have
increased their use of 3D Printing.
According to the sector, the
survey shows that 3D Printing is
expanding its scope of application
inside the company organization.

Moreover, this year, the size of
the companies interviewed is
larger. This indicates that 3D

Printing is gaining the interest of
corporate groups and becoming a
more professional and strategic
technology tool.

These figures highlight a strong
positive correlation between the
time spent using 3D Printing, the
loyalty of the customer, and his
3D Printing budget. The increase
of the respondents’ expenses
reaffirmed this year that they
believe 3D manufacturing is a
real competitive advantage in
their company.



TRENDS 2016

PRODUCTION DRIVES GROWTH

Accelerating the product development is a main
concern for professionals using 3D Printing. In fact,
when asked “Which 3D Printing related area is the
top priority for your organization in 2016?", 26% of
the respondents answered “accelerating product
development’

The primary uses of 3D Printing are still at 50%
prototyping and 30% proof of concept. For these
uses, plastics are a suitable material, as they are

affordable and fast-to-print. All uses included,
plastics represent 73% of all prints.

Production ranks next with 25%. Compared to last
year, it is gaining ground. People who answered our
2015 survey edition increased their 3D Printing
production by 50%. Among the technologies, SLS
is used by 38% of the professionals. It's mainly
appreciated for its ability to create new shapes that
cannot be achieved by traditional production.

Saving production time is a significant factor in
using 3D Printing.

While focusing on the key factors for the
professional in their 3D Printing activities, 72%
consider the machine capabilities and consistency
of the 3D Printing parts as very important. Also
56% of our respondents consider supply costs and
material investment as determining factors.

DETERMINING FACTORS

IN THE ADOPTION OF 3D PRINTING TOP PRIORITIES RELATED TO 3D PRINTING

ACCELERATING
PRODUCT DEVELOPMENT 25%
OFFERING CUSTOMIZED PRODUCTS
AND LIMITED SERIES 18%
INCREASING
PRODUCTION FLEXIBILITY 16%
BUYING
MATERIAL MACHINE CONSISTENCY A 3D PRINTER 13%
& SUPPLY COST & CAPABILITIES ENABLING
CO-CREATION 8%
REDUCING
TOOLING INVESTMENT 9%
OPTIMIZING
DEMO PRODUCT EXPENSES 8%
REVERSE UNDERSTAND CLEAR LEGAL TRAINING
IMPROVING
ENGINEERING  CUSTOMER NEEDS FRAMEWORK TEAMS e —
M in 2016
M very important [l somewhat important not important OTHER 6% by 2021

S sculpteo
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For this second edition of The State of 3D Printing, we
decided to delve into materials. The numbers clearly
highlight that plastic is still the leader when it comes to
materials used in 3D Printing (73%). Resins and metals,
compared to plastic, rank far behind. Plastic parts are
still the cheapest to produce, and prototyping, which is
mainly done in plastic, is one of the top applications of
3D Printing. Those factors explain why plastic remains
the most commonly used material. Among all the plastics
available on the 3D Printing market, polyamide (PA) is
one of the most popular. It is very resistant to impacts,
is stable and allows a very good level of details. Other
plastics available are multicolor composites. Furthermore,

TOP 3D PRINTING MATERIALS

every different plastic has several interesting aspects
whether it is heat resistance, flexibility, or transparency.
With those requirements, prototypes can often achieve
many of the functions of a final industrial part.

This year, we included a new question in the inquiry
concerning the 3D technology most used by the
respondents. In fact, each technology offers a different
possibility and each one will possibly be used for different
objectives, with a different material. The selective laser
sintering (SLS) technology is an undeniable favorite
among our participants. Fused deposing modeling (FDM)
and SLS both use plastics, which helps their ranking.

Stereolithography (SLA), which uses resins, is the next
most common technology.

Materials are a good indicator of the evolution and state
of the additive manufacturing industry. The diversity of
new machines allows the users to employ a wider range
of materials and imagine new projects.As a matter of fact,
many respondents foresee more and more multimaterial
3D productions. They also wish for better resistance of
the materials and more precise final results, for the years
to come. In a word, respondents believe that optimization
in the use of materials is the direction 3D Printing should
be heading with even better results.

TOP 3D PRINTING TECHNOLOGIES
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TRENDS 2016

PROFESSIONALIZATION ENABLES ONGOING INNOVATION

EXPERTISE

BEGINNERS

INTERMEDIATES

EXPERTS 31%

While 3D Printing is becoming a more professional
oriented technology, it is also becoming a fully-
fledged profession. 11% of the respondents who
were not using additive manufacturing last year
are likely to hire new profiles especially linked to
3D Printing this year.

The additive manufacturing technologies are
allowing a gradual improvement in precision for
the final result. When respondents were asked
what trends they would forecast for the years to
come, 10% of the trends mentionned concerned
better quality. An increasing amount of users are
considering the extent of how 3D Printing could
be used in their company’s process and projects,

S sculpteo

as the first trend reveals. As a consequence, the
projects are becoming more and more specific
and the 3D Printing files need to be even more
detailed and very well constructed.

Another important number arose among the
respondents :

45% consider themselves as intermediates while
there are only 23% of beginners.

A supplementary noticeable point is the fact
that respondents are more familiar with the 3D
Printing sector as their answers gain in accuracy
and get better in knowing the vocabulary of the
sector. As previously mentioned, we highlighted

THE STATE OF 3D PRINTING - 2016

that the more you are involved in 3D Printing, the
more you get involved. In the same way, the more
you get to use 3D Printing, the better you get in
using the softwares and techniques.

Although professionalization of the additive
manufacturing industry cannot be denied
anymore,education to 3D Printing is lacking. Many
users are self-taught, despite the complexity of
the specific files. The makers movement is fairly
permitting such an education.

If you want to train yourself, get information,
specialise or get involved in 3D Printing, you can
access our e-books “Graduate in 3D Printing”.



http://www.sculpteo.com/en/get/ebook/graduate-in-3d-printing-series/

TRENDS 2016 23%

VERBATIMS INNOVATION . 19%

19% DEMOCRATIZATION
EFFICIENCY

10%
PRICE DECLINE

10%
9% BETTER QUALITY
PERSONALIZATION

7%
9% USER FRIENDLY

MEDICAL

8%
METAL PRINTING

2.5%
- COLOR PRINTING

3%
3% SMALL SERIES

9% .4

NEW MATERIALS

5% -,
NEW TECHNIQUES , .
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TRENDS 2016

OPPORTUNITIES ARE LARGER THAN THREATS

Once again this year, we asked the
respondents to get into position
concerning trends they could
anticipate for the years to come.
We see two advantages in doing
so. First, it gives a good overview
of how the main actors in additive
manufacturing feel about the
future. Second, it is a way for us to
give them voice in the report.

To conduct a proper text analysis,
we defined the verbatims with key
words and made a multi-categorical
semantic classification. Altogether,
15 noticable key words and trends
emerged. The percentages quoted
here compare the proportion of the
use of each keyword. Innovation
(23%), efficiency (19%), and
democratisation (19%) are the top
notions used by the respondents.

Innovation

Already very innovative, additive
manufacturing will see, if we trust
the respondents,new materials and
newtechniquesgrowinimportance.
Metal printing is considered one
of the top innovations (8%), color
printing also ranked in the words
used by the respondents (2.5%).
One respondent suggested new
materials such as sol-gel, new
ceramic or even glass.
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Efficiency

Efficiency can be separated into
two distinct levels. First, speed
(11%) is a relevant evolution
foreseen by the respondents.
Speed in the machinery (‘Fast SLA
with DLP”, “CLIP technology and
other fast resin printers”, “reduced
stocks”) and speed in the process &
delivery time (“rapid prototyping”).
Second, a better quality (10%) is
definitely a feature of additive
manufacturing future development,
according to the respondents.
“Resistance of materials”, “smooth
surfaces”, ‘completion and
resistance of parts’, “precision of
details” are as many improvements
as respondents could say.

Democratization

“User-friendly” is quoted many
times (7%). In fact, respondents
are waiting for “Simplistic
Software which makes 3d creation,
manipulating, and printing super
easy for the average”, and “ better
Ul for customers” The rise of the
Makers movement, DIY, and fab
labs is also seen as a major trend
for 3D Printing, such as democratic
3D scanning.

+ 2 5 O respondents shared their thoughts

on the topic:

Are there any trends that you anticipate
having a major impact on 3D Printing?

THE MOST CITED FACTORS

54¢y 3D PRINTING
O TECHNOLOGIES
e New materials and techniques

e Increased efficiency and accuracy
e Price drops

os EXTERNAL
46% E)crors
e New markets and usage

e Easier 3d modeling
e Small series

THE STATE OF 3D PRINTING -2016



EXECUTING A 3D PRINTING STRATEGY -INTRO

o sculpteo

It's unquestionnable, the respondents are
showing various levels of maturity towards 3D
Printing. Even respondents that are sometimes
very trained for additive manufacturing are
working in companies and organizations in
which the impact of 3D Printing is rather
limited. This raises the question of the best
practices in the additive manufacturing world.

Among Sculpteo’s different customers, there
are some who are rather advanced users of
3D Printing, those who make heavy use and
exploit its many possibilities. We call them
“power users”.

Toassesswhat newcomers should look forwhen
experimenting with additive manufacturing, it
can be useful to gain a quick insight at how
“power users” of 3D Printing behave. Knowing
beforehand what you should do can save you
from making numerous mistakes, make you
save time and money, and also, even for the

most experienced, give a new impulse to their
3D Printing strategy. Studying and learning
from the power users is the kind of extra help
that can be a deal changer.

Inthe report from last year,we created a section
called “Executing a 3D Printing strategy” The
aim with it was to determine whether 3D
Printing’s power users are sharing patterns in
their use of 3D Printing. They are! This allowed
us to deduce the ground rules that you should
follow if you want to be a frontrunner in this
upcoming revolution. Learning from them is
a good way to create your own 3D Printing
strategy.

We calculated power users’ engagement with
3D Printing based on different criterias.

Two them are:

e The profile of the users

e How intensive is the use of 3D Printing?

THE STATE OF 3D PRINTING -2016

In our 2016 survey, we added some questions
in order to establish a link between how much
3D Printing is used and the performance of a
company. While we are aware this assumption
is a long shot, it is, to our mind, essential to
determine whether 3D Printing comes with a
great Return on Investment (ROI) or not.

Finally, we try to assess the advantage and ROI
of using 3D Printing.

The goal of this chapter is first to assess who
are those so-called power users, to compare
the 3D Printing good practices that are shared
through different industries, and at last see
if behind those very ambitious 3D Printing’s
uses, 3D Printing turns out to be a competitive
advantage.

10



EXECUTING A 3D PRINTING STRATEGY

EMPLOYEE PROFESSIONALIZATION IMPROVES OUTCOME

95% of the power users declare themselves as
professionals. Among those power users, 48% are also
considering themselves as trained professionals for 3D
Printing, while it is the case for only 24% of them when
we're considering the total of users.

This suggests two things. First of all, the power users’
behaviors, when it comes to additive manufacturing,
should reflect an economic rationality rather than the
passionate relationship toward crafting or making things.
Secondly, the higher rate of trained professionals shows
that they are deeply implicated in the 3D Printing part of
their business.

To what extent 3D Printing permeates your activity ?

When looking at the use of 3D Printing inside the
organizations they are working in, this trend of
“professional additive manufacturing” is also significant,
as 64% of them are declaring that they integrated 3D
Printing in at least two of their programs. This figure
drops to 23% for regular users.

Areyou ... ?

What should you do?

It's obvious that users who need additive manufacturing
the most are doing it for professional purposes. They are
often trained to handle the different technologies and
are for the most part working for companies that are
integrating 3D Printing not only in one project but as a
solution that is viable cross department.

You should consider the different projects that could
benefit from the help of additive manufacturing and
never hesitate to bring people with experience in
additive manufacturing to work on these projects. You
will gain in efficiency and see a better ROI than if you
have to learn all from scratch.

You consider yourself to be ...

8%

12% 15% 27% 24% 14%

22% 15% 19%  30%
||

11% 2%

Total

Power
users

B Wearea3D Printing-first company

[ 3D Printing permeates all of our programs

I 3D Printing permeates most of our programs

Il 3D Printing permeates some of our programs
Il 3D Printing is much separate

Don’t know

S sculpteo

other

B aprofessional [l a hobbyist

5%

Total
Power users

THE STATE OF 3D PRINTING - 2016

M abeginner M anintermediate [ an expert

Total EEEFA 43% 24%
Power users 41% 48%
[

11%
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EXECUTING A 3D PRINTING STRATEGY

3D DESIGN IS THE CORNERSTONE OF DEVELOPMENT

The power users share a common charasteric, they are
securing the production of their 3D content for additive
manufacturing. Whether it is because they are doing it
themselves (75% of the power users) or because they
have someone in the company to do it (19%), they are
limiting the uncertainty factor on their 3D modeling. In
total 93% of the power users are declaring they know
how they will create their 3D files, while it drops to 84%
for regular users. Worse, 11% of regular users admit they
have no solution to create 3D files.

Who works on 3D modeling in your company ?

Power users are significantly using more materials in
their 3D Printing activities than regular users. Their
use of plastic is more than 20 points higher, making

it @ material that is used by almost every power users.

Resins and metals are also well represented with figures
just under the 50%. Power users are actively using the
three materials that are commonly available in additive
manufacturing.

On top of that, they are also testing more materials like
wax, ceramics or sandstone.

What should you do ?

Power users share two very explicit behaviors. They
secure the key competence of creating 3D file and use
a broad choice of materials for additive manufacturing.
If you want to be efficient in your 3D Printing strategy,
you need to be able to iterate quickly on your 3D designs
and adapt the material you are printing to each specific
project, even sometimes blend different materials in
the same project. There are many new technologies and
machines (like the Carbon M1 3D printer) which were
made commercially available this year. It opens a wider
range of possibilities. You should take advantage of it.

L
i

Which material do you use for 3D Printing ?

11% 4%
Total VAA 15%
Power
users XA 19%
|
4% 3%
B ' do
I There are people in my company to do it
B Nobody
B other
S sculpteo

. 8% 8% 4% 7%
73%94% 26% 45% 23% 43% 13% 24% ﬂ m u
plastics resins metals multicolor ceramics wax other
sandstone
r— B All users B Power users
) - -

THE STATE OF 3D PRINTING - 2016
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EXECUTING A 3D PRINTING STRATEGY

PRODUCT DEVELOPMENT IS THE TOP PRIORITY
FOR HIGH PERFORMERS

For a long time, 3D printing and rapid
prototyping represented almost the
same reality. Both expressions were
used to designate the production
of prototypes with the goal to
speed up production. The recent
technology changes and the changes
in the ecosystem itself have made
this technology available for more
purposes than before. This shift in the
possibilities offered by 3D Printing has
been fully grasped by the power users.

Lookingatthetop priorities declared by
different participating organizations,
power users systematically attribute
twice as much importance to 3D
Printing’s impact. Their experience
allows them to judge the benefits of
3D Printing in far more areas than
regular users.

They see the advantage of using 3D
Printing both to develop the product
and scale production thanks to
additive manufacturing. For instance,
43% of them would like to offer

S sculpteo

customization and Llimited series
through 3D Printing and almost 1/5 of
power users is considering 3D Printing
to optmize demo product expenses or
reduce tooling investments.

At the end of a product’s life, 10%
of the power users see a solution in
3D Printing to improve spare part
management.

What should you do ?

On this particular point, power users
behave quite similarly to last year.
3D Printing will help you in the
development of your products first.
However you should quickly consider
additive manufacturing for production
too, especially if you are planning on
releasing short series, if your products
integrates complex shapes or if spare
parts are essential in your activity.

Which is your top priority for your organization in 2016 ?

ACCELERATING

PRODUCT DEVELOPMENT

OFFERING CUSTOMIZED PRODUCTS
AND LIMITED SERIES

INCREASING

PRODUCTION FLEXIBILITY

BUYING
A 3D PRINTER

OPTIMIZING DEMO
PRODUCTS EXPENSES

REDUCING

TOOLING INVESTMENT

ENABLING
CO-CREATION

OTHER

IMPROVING

SPARE PARTS MANAGEMENT

THE STATE OF 3D PRINTING - 2016

pAY/S
59%

18%
43%

11%
30%

10%
25%

19%

) )
R R

20%

(=]

—6

o

o
X

- 4%

‘il

B Altusers M Power users
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EXECUTING A 3D PRINTING STRATEGY

THE IMPACT OF 3D PRINTING AND ROI

Do you consider 3D Printing as a

Inside their department, professionals are always
looking for investments that can achieve the best ROI.
Often, the first ideas that come to mind is related to
sales, marketing, engineering or design. 3D Printing in
itself is not what comes first. It is a mistake. Almost
all of 3D Printing power users consider 3D Printing as
a competitive advantage (97%) and 61% of them are
finding out that the ROl generated by 3D Printing in
their activity increased since last year. In comparision,
only 40% of the regular 3D Printing users are declaring
a greater ROl with 3D Printing this year.

Even more interesting: not only power users are
declaring a greater ROI for 3D Printing than regular
users, but they are also declaring that the company

Do you plan to hire new profiles this year?

they are working for is in good health. We found it
particularly interesting to measure this information
through two key questions related to how good their
company is doing:

- the 2015 turnover evolution

- if the company is planing on hiring

76% of the power users are working inside a company
with a growing revenue,while it is only 47% for regular
users. Moreover the “no change” answer is more than
two times higher for regular users (46% against 21%)
as is the “decreasing revenue” answer (7% against 3%).

Last, power users are working inside companies with
positive hiring policies. When 68% of the regular

competitive advantage in your strategy ?

7%

3%

All users

B Yes

All users

users are declaring they will not hire in 2016, the
figure drops to 55% for power users. When we look
at the same chart in a positive way, 44% of the power
users will be hiring while it is only 32% for regular
users. Power users also plan to hire more candidates
for their 3D Printing activities than regular users.

What should you do?

Growth is not always easy to grasp. Do not
underestimate what 3D Printing can bring to your
department or your company in terms of ROIl. Power
users counted on 3D Printing last year to generate
revenue and they count on it even more this year.
It might be a good time to try out a new lever to
generate growth.

Compared to 2014, what is the evolution of your turnover in 20157

No [ Yes

[l Yes, especially profiles
linked to my 3D
printing activities

8%

10%
Power users

Power users

What is the ROI of 3D Printing in your activity this year?

No

6%

\

Power users NUsers

S sculpteo

5%
: Compared to last year :
Il greater
B about the same
lower

Power users
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7% 6% 1%

11% 46%
12% 24%

Total [WANA

40% 21%

3%

M Increase by 101% or more [l No change
B Increase by 51% to 100% [ Decrease by 1% to 50%
B Increase by 1% to 50% Decrease by 51% to 100%

L
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YEAR-OVER-YEAR CONTRAST

(o)
3D Printing permeates 5 0 A of respondents’

o
activities in 2016 against 41 A in 2015

extent of the changes, we focused on a numbe erall results we
ns where we believed evolution was essent ers have been
nd where progress was made. extent of the
rofessional

2016 has marked

manufacturing and
technologies and
understand how

out of the unexp

the number of ar
we believed th
while staying or

o sculp‘ [€0 TATE OF 3D PRINTING - 20
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YEAR-OVER-YEAR

MORE PURPOSES FOR 3D PRINTING
“Prototype” remains the king throughout the year while
“proof of concept’ follows its lead. Indeed, “prototype” and
“proof of concept” continue to be what comes to mind when
discussing 3D Printing. As for “production” it has gained a
small increase in the overall respondents’ consensus and
remains in 3™ place. In the overall results, the purposes of
3D Printing have seen a more widespread use than before
with growth in all aspects. ‘

However, looking at the purposes of 3D Printing for the
individuals who answered the survey last year, “production”
sets itself in second place, right behind “prototype”. It
confirms that demand is present but perhaps requires prior
experience to understand the full potential on a larger
scale, as the production world has become porous to the
point where 3D Printing has been able to enter in and
provide concrete solutions. When filtering only those who
use additive manufacturing services such as Sculpteo, the
results stay at the same percentage levels as the ones who
answered the survey last year.

Uses of 3D Printing
Moreover, when comparing 2015 to 2016, the tendency to Participants were asked to declare ‘the purposes of
use 3D Printing for only one purpose saw a decrease of 14%, their 3D prints It was possible to choose multiple

answers. The results show how many participants
selected a category comparing answers form 2016,
professionals from 2016 and answers from 2015.

B 2016 B Professionals from 2016 2015

while respondents using 3D Printing for several other uses
rather than just one went above the maximum number of
uses in 2015. In other words, looking at the average uses
per respondents, the results in 2015 were around 1.7 uses
per respondent. 2016 showed an increase of this average
with around 2.3 uses per respondent, which boils down to a
growth of 31% in average uses per respondent.

4

The number of reported uses in 2016 show that additive Respondents were asked how many uses for 3D Printing they exploited. The results show that there was an important decrease
manufacturing is increasingly extending its use to new in single usage between years. 2%
sectors. Indeed, 3D Printing can ease the work of individuals, Numberofuses: Il 1 2 M3 B4 5 e W7 WS 1%
reduce production costs when necessary, and even reduce 1%
time spent to obtain a final product. With this in mind, most 40% 24% 19%

will not Limit themselves' in the uses, whether it is in after- 54% 26% 14%

sale, research, or production. 1%|

Number of uses per respondents

~) sculpteo THE STATE OF 3D PRINTING - 2016 16



Not only is 3D Printing being used
in new ways in all sectors, but
companies are also progressively
integrating 3D Printing into their
activities, whether it is in research,
production or even marketing. In
fact, results from 2015 showed that
most excluded it from their program,
stating that it was quite separate,
while in 2016 most are stating that
they are in fact integrating it in some
of their programs.

Regarding those who integrate 3D
Printing in most and all of their
programs, their number has amplified,
with an increase of 6%.

As a whole, integration is increasing
while separation is decreasing.

By the same token, the average
budget spent per respondent in 2015
was $3,736 and the current average
budget by 2016 is $6,132 which
reflects a significant increase of 64%
in the average budget spent between
the years.

This goes with the previous trend
of an increase in the purposes of
3D Printing. As one understands
the potential uses of additive
manufacturing, companies integrate
it more and more into their program
to ease their work and reduce their
costs in prototyping, in proof of
concept,and even in production.

S sculpteo

Additionally, with a stable number of
professionals and a decrease in the
number of beginners, respondents
have more or less increased in
skill with a growth of around 4%
of intermediates. This trend was
somewhat expected, as 3D software
tools are more and more accessible
and tutorials are ever more present
online. Furthermore, as the demand
for 3D modeling increases, the
expected outcome for the years to
come would be a smaller increase
in beginners and a bigger increase
in intermediates, as individuals see
a greater interest in 3D Printing
and the uses it can provide, and
perhaps a decrease in the number of
professionals as skills would increase
with the years.

3D Printing is gradually gaining
ground; it is a fact. Not only with
consumers but also mostly with
businesses. From those numbers, one
could only expect that the average
spending will increase even more and
as demand grows exponentially, the
future outcome should follow a trend
where businesses will eventually

Amount spent on 3D Printing

3% 1%

2015 WoEA 24% 1%
2016 LSS 25% 6% LA
|

2%
Il $10,001 to $50,000

Il $10,001 to $50,000

M $1 to $1000

[l $1001 to $10,000 B more than $100,000

3D Printing inclusion

5°|A> 6|%
2016 14% 24% 27% 15% 8% 12%
Don’t know B 3D Printing permeates most of our programmes

I 3D Printing is much seperate B 3D Printing permeates all of our programmes

B 3D Printing permeates some of our programmes [l We are a 3D Printing-first company

2016 showed more qualified respondents than 2015

L. . . 2015 EEIeR 39% 25%
permeate additive manufacturing in
most of their programs. 2016 BEE 43% 24%
Bl Beginners B Intermediates B Experts
THE STATE OF 3D PRINTING - 2016 17



YEAR-OVER-YEAR
PRODUCT DEVELOP

REDUCING

TOOLING INVESTMENT
8%

OTHER 14%
7%
6%
OPTIMIZING DEMO 10%
15%

PRODUCTS EXPENSES 29

OFFERING CUSTOMIZED PRODUCTS
AND LIMITED SERIES

INCREASING
PRODUCTION FLEXIBILITY

IMPROVING 4%
SPARE PARTS MANAGEMENT

ms

4%

ENABLING 9%
CO-CREATION 10%
7%
BUYING
A 3D PRINTER
ACCELERATING 32%
PRODUCT DEVELOPMENT 47%
26%

S sculpteo

9%

15%
7%
6%

9%
14%
8%

31%
45%
25%

THE STATE OF 3D PRINTING -2016

S

-

For each area we defined,
participants decreased their
evaluation of 3D Printing’s
impact in 2016. They have
started focusing on certain
traits rather than several.

The biggest decrease is in
‘offering customized product
and limited series” (-10%)
and “accelerating product
development” (-8%).

Conversely, limiting the
importance  of  priorities
to respondents who are
professionals reveals that
their demands go against
the grain. Most of the factors
have increased in percentage,
with the biggest increase
being in “accelerating product
development”.

This goes with what was
said before. First, 3D Printing
is professionalizing. Second,
large companies investing
in additive manufacturing

B Results & forecast of 2015
B Professionals of 2016
Il All users of 2016

require that the process
becomes better than the
current state of production, to
be competitive on the market.

As for improvements in the
long run, when looking at
2021, answers from all the
respondents saw a decrease
in the overall areas. However,
when looking at answers from
professionals, improvement
in all the areas saw a growth
similar to priorities for 2016,
with an increase in the overall
results, the biggest growth
being in “accelerating product
development” and “increasing
production flexibility”. The
tendency goes with what
was said before, that large
companies require that
additive manufacturing should
be able to compete with the
current state of technology.



YEAR-OVER-YEAR

MATERIAL,MACHINES AND SKILLS ARE KEY EXTERNAL FACTORS

When comparing the results for what motivates
respondents to use 3D Printing, two categories can be
seen from a factor point of view. On one hand, there are
factors relating to the technology itself,that is,machines
and materials. On the other, there are external and
organizational factors specific to the legal framework,
in addition to factors related to training, reverse
engineering, and consumer understanding.

The factors have all gained in importance in the eyes
of the respondents from one year to another. The most
important evolutions concern “understanding customer

MATERIAL SUPPLY & COST
25% 71

America 2016
Europe 2016
All users 2015
Prof% 2016

All users 2016

35%
32%
31%
33%

48%
53%
58%
55%

MACHINE CONSISTENCIES & CAPABILITIES

America 2016 21% 77%
Europe 2016 % 56%
All users 2015 % 61%

27% 69%

63

Prof% 2016
All users 2016

N
o
X
X

TRAINING TEAMS
America 2016

Europe 2016
All users 2015
Prof% 2016

All users 2016

46%
46%
37%
44%
46%

S sculpteo
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needs” and “training teams”, evolutions that mark the
organizational factors more than technology.

On the other hand, when looking at the results of only
professionals, they believe that “material & supply cost”
and “machine consistencies and capabilities” of the
3D printed parts’ are much more important; they see
more importance in factors relating to the technology
itself. Indeed, there is an 8-point difference relating to
machines,and a 4-point difference concerning materials
between professionals from this year and the results
from last year.

Relating to geographical insights, when comparing
results between years,very little has changed.As a matter
of fact, Americans, like last year, pay more attention to
factors closely related to technology, whereas external
factors are more valued by Europeans. Results reveal
that 77% of Americans consider that factors relating
to machinery are “very important”, 21 points higher
than Europeans. Similarly, there is a 23-point difference
between Americans and Europeans in regards to the
importance given to factors relating to materials.

UNDERSTAND CUSTOMER NEEDS

America 2016
Europe 2016
All users 2015
Prof% 2016

All users 2016

America 2016
Europe 2016
All users 2015
Prof? 2016

All users 2016

39% 59%
36% 32%

w
O
X

35

i

REVERSE ENGINEERING

w
0
I

CLEAR LEGAL FRAMEWORK

America 2016
Europe 2016
All users 2015
Prof: 2016

All users 2016

21%
21%

20%
23%
22%

not important M somewhat important

THE STATE OF 3D PRINTING - 2016

M very important

39% 28%
38% 24%

36%

39%
40%

*professionals
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SECTORIAL INSIGHTS

Continuing from the 1 edition,
the second ‘State of 3D Printing’
survey is meant to be a real
decision-making tool for you.
The global overview of this
year’s trends, the strategy
orientations, and the definition
of power users are  directed
towards: this objective. In this
section, you will find a precise
sector analysis. The questions
{ are oriented in a way to give
' an overall: idea of how each

sector evolves and deals with

3D Printing. In this way, you can

£

o sculpteo

find very accurate information
for your own sector and make
clarified decisions.

The survey reflected four main
sectors among our respondents:
consumer goods, industrial
goods, high  technologies,
and services. You can refer
to those key points thanks to
our respondents: orientation
priorities, integration in the
company, expertise in 3D
Printing, expenses, usage of 3D
Printing in the sector,and finally
the materials mainly used.

)

THE STATE OF 3D PRINTING-2016

For each sector, you will find
a point-by-point comparison
between the sector, the total,
and the power users of that
sector. Therefore, you will be at
ease to be well-informed in the
different key points we selected.

We hope that this survey helps
you compare your activity wisely
to other companies in your own
sector, as well as 3D Printing
main uses and strategies in
other sectors.
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SECTORIAL INSIGHTS

CONSUMER GOODS

RETURN ON INVESTMENT OF 3D PRINTING EXPENSES

2015 2016
Consumer Goods [P 6%
Total [EIEA 6% Consumer Goods [PEEANLTA 19% 77% 27% 69%
Power users [ B 5% NE 26% 71% 27%  68% 33%  61%

Ml Greater than the previous year

(] (] (]
Power users |\ PAR AN 85% 90%
Il About the same as the previous year 2% 12% 10/8%
(]

I Lower than the previous year B decrease B o change B increase

APPLICATIONS MATERIALS

4% 4% 7%
6%
33% 30%58%]| 52% 50% [78%§ 30% 25% 50% 11% 18%f 14% 12%[30%27 % 21%27 %} 25% 28% 23% d 72% 73'/- 26% 45% M 31% 23% (43% MMl 15% 13% [24% M 11% 17% @ 10% 15%

proof of prototype production education marketing art hobby other plastics resins
concept samples

metals multicolor ceramics other
sandstone

B Consumer goods [l All users Bl Power users B Consumer goods [ All users [l Power users

o sculpteo THE STATE OF 3D PRINTING - 2016
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SECTORIAL INSIGHTS

CONSUMER GOODS

TOP PRIORITIES INTEGRATION
2016 2021
ACCELERATING Al Consumer Goods 20% 16% 22% 25% 18%
PRODUCT 26% 1 25% Total 14% 10% 17% 31% 28%
DEVELOPMENT 59% 0 57% Power users 18% 12% 16% 30% 23%
OFFERING CUSTOMIZED 25% [ 31% W g rst o
PRODUCT AND 18% § 18% B 3D Printing permeates [l 3D Printing permeates
LIMITED SERIES 43% N 40% all of our programs some of our programs
B 3D Printing permeates [l 3D Printing is
ENABLING 8% 11% most of our programs quite separate
R 7% 8%

CO-CREATION Lol 17% EXPERTISE
INCREASING 12% | 14% Consumer Goods 33%
PRODUCTION 11% f§ 16% -
FLEXIBILITY 30%  38% Total  EEER

Power users 11%  41% 47%
IMPROVING 2% 59
iII?AANR:GFI)EAMRI-EI—I\SIT ‘@ E% Il Beginners M Intermediates [ Experts
REDUCING 6% 9% Additive manufacturing for consumer goods for professionals to offer customized products

TOOLING INVESTMENT

OPTIMIZING DEMO
PRODUCTS EXPENSES

BUYING
A 3D PRINTER

OTHER

B Consumer goods [l All users [ Power users

S sculpteo

4%

8%
20%

9%
22%

8%l 8%

19% 8 20%

12%

18%
10%Q§ 13%
25% 08 25%

6%

4% 3%
6% 6%

makes it easy to quickly create new structures
and designs to improve existing objects. Hence
the main uses in consumer goods are Prototyping
(52%), Creation of a proof of concept (33%), and
Production (30%). This technology saves time and
money, as you don’t need to create a plastic mold
for injection.

Thanks to the wide choice of materials available
on the market, such as plastics that are used in
72% of the projects, resin or even multicolor
materials, it is possible to 3D print ambitious
projects hastily and change them according to
one’s will. Mass-customization is a key interest

THE STATE OF 3D PRINTING - 2016

and limited series. In this industry, having all
new ideas mixing traditional materials and 3D
Printing can help to significantly stand out from
competition.

69% of the companies in this sector have increased
their spending for 3D Printing, while 40% of
them even consider having a better Return On
Investment (ROI) of 3D Printing compared to last
year. While their use of 3D Printing is increasing,
they have also becomed more specialized in 3D
Printing. This year again, additive manufacturing
strengthens its position as a competitive
advantage in consumer goods.
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SECTORIAL INSIGHTS
INDUSTRIAL GOODS

RETURN ON INVESTMENT OF 3D PRINTING EXPENSES

2015 2016
0,
Industrial Goods EE{eFA 4% 3% 1% 4%
Total PGER 6% Industrial Goods [EfeF 62% 29% 70% 28% 68%

Power users [H¥¥A = 5% Total l 33%  61%
3% 4% 6%
Bl Greater than the previous year Power users  [FECRIZR 85%
B About the same as the previous year 2% 3‘y12% 1%8%

[ Lower than the previous year B decrease B nochange M increase

APPLICATIONS MATERIALS

8%
14% 11%[18%f 16% 12% [30%415% 21%(27%8 23% 28% 25%§10% 16% 80% 73% 94% WM 37% 26% [45%

8% 8% 6% 8% 5% 4% 7%
250 253 % 154 el QU SR

41% 30%/58%8 69% 50% 78%§ 37 % 25% 50%

proof of prototype production education marketing art hobby other plastics resins metals multicolor ceramics wax other
concept samples sandstone
B Industrial goods [l All users [l Power users B Industrial goods [l All users [l Power users

< sculpteo THE STATE OF 3D PRINTING - 2016



SECTORIAL INSIGHTS

INDUSTRIAL GOODS

TOP PRIORITIES INTEGRATION
2016 2021
ACCELERATING =7 [ Industrial Goods 14% 7% 22%
PRODUCT 26% N 25% Total 14% 10% 17%
DEVELOPMENT 59% f 57% Power users 18% 12% 16% 30% 23%
OFFERING CUSTOMIZED 20% [ We are a 3D Printing-first company
PRODUCT AND 18% B 3D Printing permeates [l 3D Printing permeates
LIMITED SERIES 40% all of our programs some of our programs
B 3D Printing permeates [l 3D Printing is

ENABLING 8% most of our programs quite separate
CO-CREATION . EXPERTISE
INCREASING = Industrial Goods [ IFEED 40%
PRODUCTION 16% o 9
FLEXIBILITY 38% otal  EERC

Power users 11%  41% 47%
IMPROVING 8%
SN 5% Beginners Intermediates E it
MANAGEMENT 12% M Beginners iates [l Experts

14%
REDUCING
9% 3D Printing service helps the industrial sector such as Sculpteo. As a matter of fact, 3D

TOOLING INVESTMENT

22%

to improve the machine tool conception cycle
by being fast and reliable. Respondents from
this sector have noted that they had greater
return on investment than the overall sample,
placing them at 50% compared to 40%.

14%

OPTIMIZING DEMO

PRODUCTS EXPENSES 8%

20%

15%

BUYING
A 3D PRINTER

OTHER 6‘})3

B Allusers [ Power users

With rapid prototyping, anyone can shorten
their prototyping time from a few months to a
few days. This does not only shorten product
6% development time, but it will also improve the
6% accuracy of final prototyping thanks to a better
management of all the different versions one
may have on additive manufacturing platforms

13%
25%

E:

M Industrial goods

THE STATE OF 3D PRINTING - 2016

S sculpteo

Printing is used in majority by respondents in
this sector for prototyping (68%), even more
than the global sample (50%).

As for material, plastic is both strong and
slightly flexible. It is the perfect material for
prototyping functionnal parts, something that
has been noted for industrial goods as a greater
part of respondents use it,around 80%.Additive
manufacturing services, such as Sculpteo, offers
also valuable resins with various technical
properties in order to simulate plastics, rubbers
or silicones.
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SECTORIAL INSIGHTS
HIGH TECH

RETURN ON INVESTMENT OF 3D PRINTING ENRENSES

2015 2016
High Tech % 4% oK
Total. EER % 7 High Tech 25% 71%
Power users I3 33% - 5% CIN 26% 71% 27% 68% 33%  61%
3% 4% 6%

B Greater than the previous year

[l About the same as the previous year

Power users  |EXRIRASA 85%
P B o5 2% 19%8%

(]
. decrease B nochange M increase

APPLICATIONS MATERIALS

B Lower than the previous year

28% 30% 58%f 54% 50% 78%f 21% 25%(50% 9% 11% 18%§10% 12% 30%§17% 21% 27%

proof of prototype production education marketing art hobby other plastics resins metals multicolor ceramics wax other
concept samples sandstone
M HighTech [l Allusers [l Power users B High Tech [l Allusers [ Power users

o sculpteo THE STATE OF 3D PRINTING - 2016

8% 8% 7% 8% 59% 8% 1% 4% 7%
36% 28%[23% d 79% 73%|94% [l 28% |26% 45% W 22% 23% [43% Wl 12% 13% |24% ﬂ *
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SECTORIAL INSIGHTS

HIGH TE

TOP PRIORITIES

CH

ACCELERATING

PRODUCT

DEVELOPMENT

OFFERING CUSTOMIZED

PRODUCT AND

LIMITED SERIES

ENABLING
CO-CREATION

INCREASING
PRODUCTION
FLEXIBILITY

IMPROVING
SPARE PARTS
MANAGEMENT

REDUCING
TOOLING INVE

STMENT

OPTIMIZING DEMO
PRODUCTS EXPENSES

BUYING
A 3D PRINTER

OTHER

M High Tech

S sculpteo

B All users

B Power users

2016

25% Q 25%
26% Q0 25%
59% W8 57%

2021

18% | 16%
18% | 18%
43% § 40%

6% 6%
7% 8%
17%

12% § 10%
11% § 16%
30% f| 38%

5%
4% %

10%
8%
20%§ 22%

8%
8%
19% 8 20%

13%

10% Q 13%
RV AR

5% 3%
6% 6%

INTEGRATION
High Tech 11% 15% 17% 24% 33%
Total 14% 10% 17% 31% 28%
Power users 18% 12% 16% 30% 23%

[ We are a 3D Printing-first company

[ 3D Printing permeates
all of our programs

B 3D Printing permeates
most of our programs

R4 ﬁ E)@ERT%SE
-

I 3D Printing permeates
some of our programs
B 3D Printing is
quite separate

H.g‘Tech 30%
Total 33%
Power users 11%  41%

”@‘

Il Beginners

3D Printing in the High Tech industry will enable
anyone to quickly create prototypes during the
development phase and therefore complete their
project faster. As a matter of fact, 3D Printing is
used in majority by respondents in High Tech
for prototyping (54%), a little bit more than the
global sample (50%).

With various materials (such as plastic, resin
or our multi-colored material), it is possible for
everyone to prototype hardware in a very short
period of time and to make changes at will. In
the high tech industry where product design is

THE STATE OF 3D PRINTING - 2016

47%

B Intermediates M Experts

crucial, being able to have a new prototype in a
few days provides a clear competitive advantage.
Indeed, 79% of respondents in High Tech use
plastics, while resins, the second most used
material, stays at 28%.

3D Printing helps create parts for the R&D phase
to validate the mechanical concepts and get the
perfect piece quickly, as there’s no need to waste
months creating a mold for plastic injection. In
just a few clicks on any additive manufacturing
website, anyone can create an accurate
representation of a new high tech prototype.
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SECTORIAL INSIGHTS
SERVICES

RETURN ON INVESTMENT OF 3D PRINTING EXPENSES

2014 2015 2016
Services EEEA 56% 6% 6% 11% 4%
Total [EIFA 54% 6% Services SUNAWIEA 22% 67% 36% 60%

Power users [[FRQ 33% B 5% Total IR 27%  68% 33%  61%

] 3% 4% 6%
Bl Greater than the previous year

%

Power users [PANZSWANS 85% 90%
B About the same as the previous year 7 12% 8%
3%

. 1%
¥ Lower than the previous year B decrease M no change I increase

APPLICATIONS MATERIALS

8%
4%
26% 30% 58% 50% 78%032% 25% 50%f 12% 11% [18% 0 16% 12% 30%f23% 21% 27%| 28% 28% 73% 94% WM 22% 26% 45%

proof of prototype production education marketing art hobby other plastics resins metals multicolor ceramics wax
concept samples sandstone
B Services M Allusers [ Power users Il Services [ Allusers [ Power users

o sculpteo THE STATE OF 3D PRINTING -2016

7% 8% 8% 3% 4% 7%
28% (23% 43% Ml 13% 13% |24% ﬁ 12% |15% e

other
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SECTORIAL INSIGHTS

TOP PRIORITIES INTEGRATION

2016 2021
ACCELERATING T T Services 23% 6% 13% 35% 23%
PRODUCT el 5% CC 14%  10%  17% 31% 28%
DEVELOPMENT 59% | 57% Power users 18% 12% 16% 30% 23%

[ We are a 3D Printing-first company

OFFERING CUSTOMIZED 17%

PRODUCT AND 18% B 3D Printing permeates [l 3D Printing permeates
LIMITED SERIES 40% all of our programs some of our programs
B 3D Printing permeates [l 3D Printing is
ENABLING 19% most of our programs quite separate
CO-CREATION o EXPERTISE
0
INCREASING 20% i 9
S 33%
PRODUCTION 16% e :
FLEXIBILITY 38% Total  EER)
Power users 11%  41% 47 %
IMPROVING 9%
;iANR:GPEAN;R;\SIT 12 M Beginners M Intermediates [ Experts
REDUCING 125

8% 9%

TOOLING INVESTMENT 20% l 22%

OPTIMIZING DEMO 7% 9%

8% 8% As a company or a studio, creating a service of customized objects for your

R O P ENSES 19% f| 20% clients and taking advantage of 3D Printing to design each one of them with
a slight difference is the best way to ensure customer satisfaction.

BUYING 12% 4 12% 3D Printing enables personalized marketing for each customer to reinforce

A 3D PRINTER 10% J 13% their enthusiasm and passion. Producing tooling and spare parts with 3D

25% 0 25%

Printing is also a game changer for the industrial and BtoC services.

4% 4%
OTHER 6% E@A’

B Services M Allusers [ Power users
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