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Introduction

From its initial conception, 3D printing has had the potential to completely change the way goods are manufactured.
The potential benefits have strategic impacts: flexibility, speed, customizability, location production, part
consolidation and more. But even 20 years after 3D printing was introduced, there remain significant challenges

for mainstream manufacturing use. Will 3D printing end up stalled as a point solution for prototyping and niche

use cases, or will it completely replace existing manufacturing processes? What is getting in the way of accelerated
adoption and can those issues be solved?

This research goes beyond the hype associated with predictions about the future of 3D printing and takes a practical
look at the current realities. It represents the actual experiences and opinions of the people who are “in the trenches”
making decisions about adoption.

The following report, sponsored by Jabil, is based on a survey of 303 individuals responsible for decisions around
3D printing at manufacturing companies. Questions were asked on a variety of topics related to the adoption of 3D
printing, as well as opportunities and challenges.

Key Findings
e 3D printing is changing the face of manufacturing
- 81% are using 3D printing
- 70% use 3D printing for prototyping
- 63% expect use of 3D printing to more than double in the next few years
- 67% expect to adopt 3D printing quickly once they see success
- 91% say 3D printing will change the way their industry thinks and operates

* 3D printing has begun the move to production
- 29% are using 3D printing for production parts
- 93% expect to grow their use of 3D printing for production parts in the coming years

e Challenges with 3D printing are expected to be solved
- 96% face challenges with 3D printing
- 98% say challenges can be solved

- 55% expect challenges to be overcome within the next 3 years
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Detailed Findings: 3D printing is changing the face of manufacturing

Most manufacturing companies are using 3D printing

Manufacturers are not sitting on the sidelines watching the evolution of 3D printing, they are already using the
technology. Most manufacturing companies (81%) report that they use 3D printing today. The industries most
frequently reporting use include Aerospace (93%) and Medical Devices (91%). Large manufacturing companies,
those with more than 1,000 employees, are notably more likely to use 3D printing (92%) than small ones with less

than 100 employees (60%).

Is your company using 3D printing?

No
19%

Prototyping is the most common use for 3D printing

Although use of 3D printing is common, the extent of use is limited for most manufacturing companies. Among
those that have adopted, far and away the most common use is prototyping (70%). Only a handful (16%) use 3D
printing for repair. There is also limited use for bridge production (28%) and tooling (33%). Only just over a third

(36%) are using 3D printing for production.

Several participants took the time to write in other uses. Those answers included mostly product development

activities such as testing and R&D.

In what ways is your company
currently using 3D printing?

Prototyping
Production parts

Tooling

Bridge production (moving from
prototyping to initial production)

Repair

Other

0% 10% 20% 30% 40% 50% 60% 70% 80%

n = use 3D printing
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Plastic is the most common material for 3D printing

Some of the most dramatic innovation in recent years has been the evolution in the materials available for 3D
printing. The ability to work with metals, ceramics, and composites instead of just plastic opens a world of potential.
However, despite this, the mainstay material for 3D printing remains plastics and polymers (81%). Only about a
third use metals (32%) and the same is true of composites (34%). Ceramics are being used by only a small number
of manufacturing companies (8%).

What materials does your company use for 3D printing?

1 I I I I I I I I
Plastics/Plymer F o
Composites 34%
Metals [ 32%
Ceramics %

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

n = use 3D printing

3D printing expected to grow dramatically

The manufacturing stakeholders involved in decisions around 3D printing do expect significant growth. The clear
majority (93%) expect their use to grow within the next five years. Most expect that growth to be significant,
including 40% that report they will more than double their current 3D printing levels plus a remarkable 23% that
expect their use of 3D printing to increase by a factor of five or more.

How do you expect your company’s use of 3D printing
to changein the coming 2-5 years?

‘ ‘ W Increase dramatically (5 times or more)

M Increase significantly (2 times or more)
i Increase somewhat (more, but not double)

& No change

F T T T T 1 M Decrease
0% 20% 40% 60% 80% 100%
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Executives are the most bullish on 3D printing growth. More than three quarters (78%) report that they expect
to at least double their use, including over a quarter (28%) that expect to increase printing by five times or more.
Individual contributors were somewhat more conservative with their growth estimates. Even so, more than half
(52%) reported that they expect significant or dramatic growth in the coming years.

How do you expect your company’s use of 3D printing to

changein the coming 2-5 years?
By job level

Executive

M Increase dramatically (5 times or more)
Team Manager

M Increase significantly (2 times or more)

Individual Contributor

0% 20% 40% 60% 80% 100%

Engineering and development are championing adoption

While 3D printing has the potential to offer benefits throughout the organization, it is the engineering and
development teams that are the most interested. These teams, usually responsible for product innovation, are the
champions for adoption at most companies (70%). Production and operations are also very interested and half (50%)
report that it is their department pushing for 3D printing adoption. On the other hand, there are still only a few
manufacturing companies where the brand (12%) or procurement (13%) teams are seeing enough advantages with
3D printing to become the champion for adoption of the technology.

What organization or job function in your company is
championing adoption of 3D printing?

Engineering and development W‘W 70%
Production and manufacturing 50%
Operations 29%
Procurement 139
Brand 12
T T T T T T

0% 10% 20% 30% 40% 50% 60% 70% 80%
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Most want to be the second to adopt

Manufacturing companies are lined up to dive into 3D printing as soon as they start to see success in their industry
or among their competitors. Only a few (12%) consider themselves to be leaders in adopting 3D printing. The
majority (67%) characterize themselves as being able to move quickly, but only once they see others having success.
Less than a fifth (18%) expect to wait for 3D printing to become the norm to adopt.

How would you rate your company’s adoption of 3D printing compared to others in your space?
W We are a leader that is adopting first

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ W We are not first, but we adopt quickly when
we see success

1% ' We will not adopt 3D printing until it is the
norm in the industry
2% M We will be the last to adopt 3D printing

M We will never adopt 3D printing

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

3D printing is changing manufacturing

The impact of 3D printing is expected to impact the way the entire industry thinks and operates. Most
manufacturing stakeholders (91%) report that there will be a big impact. Most remarkably, for a third (36%), this
impact has already happened. The remaining 55% believe it will come, and is only a matter of time.

How would you characterize the impact of 3D technology on yourindustry?

1t will not change the industry
9%

It has already changed the
way we think and operate
36%

It will change the way we
think and operate, it is
only a matter of time
55%

3D printing offers many benefits

Almost all manufacturing stakeholders (97%) do see benefits of 3D printing for their company. The top benefits
reported range from faster time to market with new ideas (52%), ability to innovate with product design and
performance (52%), faster production times (50%), better customization and personalization (48%), design freedom
(43%) and cost reduction (41%).
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While 3D printing has the potential for a wide range of benefits, not all companies expect to realize all potential
benefits. The benefits expected are unique for different companies. For example, Aerospace companies will benefit
most from innovation in product design and performance (75%), Tooling companies have a greater likelihood of
benefiting from faster time to market for new ideas (56%), and Automotive companies expect the greatest benefits in
cost reduction (55%).

What are the potential benefits of 3D printing for your company?

Faster time to market of new ideas jﬁl 52%

Innovation in product design and performance (i.e. reduced weight) W 52%
Speed production times W 50%

Increased customization and personalization W 48%

Design freedom 43%

Cost reduction 41%

Reduce warehousing needs by printing on demand

Enable repairs

Part consolidation J [19%

There are no potential benefits - 3%

0% 10% 20% 30% 40% 50% 60%

3D printing expected to impact “on-shoring” of manufacturing jobs

One of the interesting potential uses of 3D printing is the ability to efficiently manufacture products in local
markets. This has clear benefits for reducing transportation and speeding delivery times. It has also been speculated
that this may be a way for countries that have traditionally off-shored manufacturing jobs to “on-shore” those jobs
back to the local market since that is where production will be done.

Most manufacturing stakeholders agree that this will happen. Only 16% think that manufacturing jobs that have
been off-shored jobs will stay there. About a quarter (24%), are confident that jobs will come back because of 3D
printing with a further 60% saying that it is likely.

Inyouropinion, does 3D printing technology increase the likelihood of
manufacturing jobs being brought back to local market (“on-shored”)?

No, they will not come back
16% Yes, jobs will definitely
come back

24%

Yes, itis likely that jobs will
come back
60%
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While all regions see this trend, individuals that work at manufacturing companies in the Americas are much more
confident that jobs will definitely come back (27%) than those in other regions.

In youropinion, does 3D printing technology increase the likelihood of
manufacturing jobs being brought back to local market (“on-shored”)?
By region

AMER

W Yes, jobs will definitely come back

EME
MEA M Yes, itis likely that jobs will come back

M No, they will not come back

APAC

0% 20% 40% 60% 80% 100%

Detailed Findings: 3D printing has begun the move to production

A minority of manufacturers are using 3D printing for production
While most manufacturing companies are using 3D printing, it is not yet the norm to use 3D printing in production.
Less than a third (29%) report that they are currently printing production parts.

Is your company using 3D printing for production parts?
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Different industries report different rates of printing production parts. For example, manufacturers of Medical
Devices (41%) and Aerospace companies (35%) are most likely to report 3D printing in production, while
Automotive companies are much less likely (19%).

Is your company using 3D printing for production parts?
By industry

Medical

Aerospace

Electronics MYes
M No

Tooling

Automotive

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Production parts made with 3D printing are expected to grow

Using 3D parts for production is an area where growth is expected. Most manufacturing stakeholders (93%) report
that they expect growth, including 38% that expect to at least double their use of 3D printing for production parts
and 19% that expect their product use to increase dramatically by a factor of 5 or more.

How do you expect your use of 3D printing for production parts
or goods to change in the coming 3-5 years?

U Increase dramatically (5 times or more)

M Increase significantly (2 times or more)
0% Increase somewhat (more, but not double)
¥ No change

M Decrease

0% 20% 40% 60% 80% 100%
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Detailed Findings: Existing challenges with 3D printing are expected to be

addressed

Manufacturers face many challenges with 3D printing

Despite the bullish attitudes towards growth of 3D printing reported by manufacturing stakeholders, there
remain a plethora of issues with existing solutions. Almost all manufacturing stakeholders (96%) report that their
organization faces challenges. Top challenges include lack of in-house expertise (43%), cost of system equipment
(39%), and cost of materials (34%).

What challenges does your organization face with 3D printing?

| | | | | | | |
No in-house expertise 43%

Cost of system equipment 39%
Cost of materials 34%
Part quality (i.e. integrity, strength, aesthetics) 33%
Limited selection of materials 29%
Technology limitations 26%
Difficult to scale 22%
Cost of pre and post processing 17%

We do not face challenges 4%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
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Challenges do vary greatly by industry. Aerospace companies report the most issues with part quality, and Medical
manufacturing companies are more likely to face challenges around scalability. Challenges with the cost of system
equipment is experienced mostly by Electronics companies, Automotive companies are sensitive to the cost of pre and post
processing, and Tooling manufacturers are more likely to face issues around the cost and selection of available materials.

What challenges does your organization face with 3D printing?
By industry

Cost of system equipment 51%

32%

49%
No in-house expertise

F
X

48%

14%

32%

32%

Part quality (i.e. integrity, strength, aesthetics) 37%
41%
S —— o
Cost OF Materials b 35y | ®Tooling

5 32% 7 M Medical

28% W Electronics
23% ™ .
Limited selection of materials |l | 20% Automotive
L 36% W Aerospace
Cost of pre and post Processing | 18%
Technology limitations | 16%
S — 173
29%
43%
Difficult to scale
39%
0% 10% 20% 30% 40% 50% 60%
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A mix of training, investment, time, and innovation needed to overcome challenges

While manufacturing companies do face challenges around 3D printing, there is good news. Almost everybody
(98%) believes these challenges can be overcome. A wide range of factors will need to evolve. These include
acquiring needed skills through hiring or training (57%), making additional monetary investments (52%), and
implementing organizational changes to processes as well as attitudes (48%). It should also be emphasized that
many manufacturing companies (47%) expect their vendors, suppliers, and service bureaus to have a role in helping
them overcome the challenges they face with 3D printing.

In your opinion, what will be needed to overcome these
challenges with 3D printing?

1 | | | | |

Additional skill sets requiring hiring or training W 5%

Significant investment by our company 52%
Time to change processes and attitudes 8%
New technology and innovation from vendors, %

suppliers, and service bureaus

Nothing will overcome these challenges 2%

0% 10% 20% 30% 40% 50% 60%

Challenges with 3D printing expected to be addressed soon

Manufacturing stakeholders do not expect it to take long to solve challenges with 3D printing. While only few
expect them to be solved as quickly as this year (10%), more than half think the changes will happen within the next

three years (55%).

In youropinion, about howlong do you think it will take to
overcome the most significant challenges with 3D printing?

M Within the year

W2-3years
1% W4-5years
M More than5 years

W They will never be overcome

0% 20% 40% 60% 80% 100%
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Survey Methodology and Participant Demographics
In September 2017, an online survey was sent to manufacturing professionals responsible for 3D printing decisions
in roles including business leadership, operations, supply chain, procurement, and packaging. Questions were asked
on a variety of topics related to the adoption of 3D printing, as well as opportunities and challenges.

A total of 303 qualified individuals from around the globe completed the survey. Participants included a mix of roles
in packaging decisions, job functions, types of good manufactured, and company size.

Job Level

Consultant
2%

-

Executive
15%

Individual
contributor
30%

Team manager
53%

Role

Packaging or brand
5%

Research and development
13%

Procurement,
purchasing, or sourcing
16%

Design or engineering
20%

General business executive
15%

Operations or
supply chain
31%

Company Size

Less than 100
employees

More than 1,000 22%

employees
40%

100 - 1,000
employees
38%

Region

APAC
9%

EMEA
7%

AMER
84%

El

Goods Manufactured

A

Tooling |
Automotive |
Medical |

23%

Footwear and Appare

Othe

Food and B 8! :
Consumer goods |

Construction

r

15% 20% 25%
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About Dimensional Research

Dimensional Research® provides practical market research to help technology companies make their customers
more successful. Our researchers are experts in the people, processes, and technology of corporate IT and
understand how corporate I'T organizations operate. We partner with our clients to deliver actionable information
that reduces risks, increases customer satisfaction, and grows the business. For more information, visit
dimensionalresearch.com.

About Jabil

Jabil is a product solutions company providing comprehensive electronics design, production and product
management services to global electronics and technology companies. Offering complete product supply chain
management from facilities in 28 countries, Jabil provides comprehensive, focused solutions to customers in a
broad range of industries. Jabil Packaging Solutions, a division of Jabil, is a global leader in value-added packaging.
Jabil common stock is traded on the New York Stock Exchange under the symbol “JBL”. For more information,
visit: jabil.com.
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