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Executive Summary
The additive manufacturing industry has evolved significantly since AMFG published the first
Additive Manufacturing Landscape in April 2019.
Only a few months into 2020, and the year is already shaping up to be a defining one for AM. The outbreak
of the COVID-19 pandemic has mobilised companies across the industry to help address issues such as
medical supply shortages brought about by the crisis. In a time of global need, 3D printing is playing a key
role in demonstrating its ability to respond to the need for on-demand production and help alleviate supply
chain disruption.
In addition to external factors, new players continue to enter the AM market, while acquisitions and
partnerships continue to flurry across the industry.
This year, 231 companies and institutions have been included in the Additive Manufacturing Landscape.
While we’ve added new segments and players, all of the companies share one common goal: industrialising
3D printing.
The report brings you an overview of each of the key segments within the additive manufacturing industry,
expert insights from SmarTech Analysis and Additive Manufacturing Technologies (AMT), as well as a
breakdown of the trends to expect in the coming year.
Amidst the shifts in the AM market and the general uncertainty that faces us all globally, we hope that you
find this report a valuable guide to the AM industry. We look forward to revisiting the landscape in 2021.

Victoria Akinsowon
Victoria Akinsowon
Senior Marketing Manager
AMFG
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The Additive Manufacturing
Landscape in 2020
By the end of 2019, the global additive
manufacturing market was estimated to be worth
over $10 billion.1
This important milestone indicates one thing:
additive manufacturing is maturing.
Finally, the industry has overcome the hype of the
last decade to emerge as a viable manufacturing
technology in its own right.
There are several factors driving the industry’s
growth.
The first is that users of AM are now focused on
establishing clear applications for 3D printing.
In response to this demand from the market,
companies across the AM landscape are providing
solutions that are focused on industrial applications.
Moving forward, the industry will need to continue
its focus on application, creating use cases that make
mainstream adoption of the technology viable.
Secondly, additive manufacturing has become
part of the broader trend of digitisation within
the manufacturing industry. As manufacturers
increasingly embrace digital strategies, AM adoption
is only likely to continue to grow further.
However, despite the opportunities, there remain
challenges that collectively the industry must
address. One is the highly fragmented nature of
AM, with different solutions across each of the
key segments that are not necessarily integrated.
For companies to adopt 3D printing, issues around
connectivity and standardisation must and are being
addressed.

1

What categories are included in the landscape?
For the purposes of this report, we’ve divided
the Additive Manufacturing Landscape into five
categories:
1. Hardware Manufacturers
2. Software Vendors
3. Materials Suppliers
4. Post-Processing Manufacturers
5. Research Institutions
Which companies aren’t included?
The scope of our landscape focuses exclusively
on industrial 3D printing. Therefore, we have only
included companies that provide solutions for
industrial applications. Companies that primarily
have a consumer 3D printing focus have not been
included.
Also not included are service providers and servicerelated companies. While they are an integral aspect
of the additive manufacturing landscape, to include
them would have been to increase the complexity of
the report.
However, we have published a State of the Industry
Survey, focused on the current state of the AM
market for service providers, which you can find
here.

‘Global additive manufacturing market 2019 worth over $10 billion’, 3D Printing Media Network, 9 January 2020
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Breaking Down the 2020
Additive Manufacturing Landscape
Of the 231 organisations featured in the AM Landscape, there are:

130 Hardware manufacturers 31 Software vendors 47 Material suppliers
11 Post-processing manufacturers 12 Research institutions

The AM Landscape 2020
By Category
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The 3D Printing Hardware Segment

In 2020, the hardware category makes up 56%
of the landscape. The continuous influx of new
3D printing hardware companies means that
the segment has become more diverse (and
competitive) than ever before.
In this year’s edition of the AM Landscape, we
have also added a new hardware segment:
composite 3D printers. While the technology is
still new and, in many cases, niche, there is a
potential for composite 3D printing to grow into
a larger, more profitable market.
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Metal 3D printers are the largest segment
Metal machine manufacturers make up 40% of
the hardware category and 22.5% of the overall
landscape.
This segment is made up of new companies that
have appeared on the market over the last decade,
as well as established traditional companies that
have entered the industry through acquisitions
(e.g. GE) or by developing their own 3D printing
technology (e.g. HP).
The majority of companies featured in the landscape
provide laser-based metal 3D printers, but there is
also growth in the area of binder jetting systems and
3D printers that can print large metal parts.
Hardware manufacturers continue to develop
end-to-end solutions
3D printing hardware manufacturers remain focused
on providing end-to-end solutions. Many hardware
companies currently offer materials, design and
build preparation software packages, as well as postprocessing solutions, developed specifically for their
technologies.
While this helps to ensure quality and reliability of
their products, this often results in closed systems
that prevent end users from using third-party
materials and software.
Another crucial consequence of closed systems is
the challenge of integrating different technologies in
one facility. When each technology comes with its
own set of software and materials, this can lead to
siloed processes and a lack of visibility.
Fortunately, manufacturers are successfully dealing
with the challenges of closed systems through

collaboration with software and materials companies.
Such collaboration will be crucial to providing a
greater level of connectivity and integration in what
is still a fragmented market.
3D printing is a competitive industry for start-ups
Within AM, there is a flurry of activity from not
necessarily the larger, more established players, but
rather from 3D printing startups. A large proportion
of our landscape features start-ups that have
emerged in the last five years, and are playing a
key role in accelerating the pace of innovation in 3D
printing.
Unsurprisingly, they are also receiving a lot of
attention from investors.
It is estimated that $1.1 billion of investment was
made in 77 early-stage AM companies in 2019. 2
But which AM segments are attracting the most
attention from investors?
While the common thread of all investment
continues to be industrial solutions and applications,
3D printer manufacturers continue to receive the
largest amount of funding, followed by materials, 3D
printing services and software companies.3
3D printing investment activities are mainly
concentrated in the US, where 29 per cent of all AM
companies are headquartered.4 Among them are also
the unicorn trifecta, Desktop Metal ($1.5bn), Carbon
($2.4bn) and Formlabs ($1.06bn) - all hardware
manufacturers. That said, investment activity has
been growing in Europe and Asia, particularly in
China, as well.

‘The Wohlers Report 2020’, Wohlers Associates, 2020
‘The 3D Printing Trends Report 2020’, 3D Hubs, 2020
4
‘3D printing: hype or game changer? A Global EY Report’, EY, 2019
2
3
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Milestones Achieved in 2019
2019 was a positive year for the additive manufacturing industry, as the technology continued to mature
into a production-ready process, new applications emerged and companies across segments unveiled new
solutions. Below is a selection of just some of the key milestones that were achieved in the last 12 months.

JANUARY
Materials: Jabil announced the launch of its new
Materials Innovation Center, Jabil Engineered
Materials, aimed at broadening the scope of available
3D printing materials.
Applications: Carbon and Ford Motor Company
debuted the first of a series of 3D-printed production
parts produced with Carbon’s DLS technology and
EPX (epoxy) 82 material. All of the parts have passed
Ford’s performance standards and requirements.

MARCH
Hardware: Desktop Metal delivered its first
Production System. Powered by its Single Pass
Jetting technology, it is said to be 4 times faster than
the closest binder jetting alternative.

MAY
Software: nTopology, a developer of generative
design software, unveiled its nTop Platform, enabling
users to create lighter, higher-performing parts
through simulation, topology optimisation and other
advanced tools.
Hardware: HP unveiled the 5200 series of its Multi
Jet Fusion 3D printers. The 5200 series targets
high-volume production, with its accuracy and
repeatability likened to those of injection moulding.
Materials: US-based metal alloy manufacturer,
Carpenter Technology, formally launched its
materials company, Carpenter Additive. The new
unit now controls all of the company’s metal AM
powders, overseeing the production of its gas
atomised powders and metal powder lifecycle
management solutions, among other things.

The Additive Manufacturing Landscape 2020 | www.amfg.ai

FEBRUARY
Hardware: Carbon launched its L1 Digital Light
Synthesis 3D printer, targeted at high-volume
production. The system has since been made
available for order on a subscription-based purchase.
Applications: British aerospace company, Orbex,
announced that it had produced the largest singlepiece metal rocket engine, using SLM Solutions’
SLM800 metal 3D printer. The rocket engine is
reportedly 20% more efficient and 30% lighter than
its traditionally manufactured counterpart.

APRIL
Software: US company, Dyndrite, unveiled its
Accelerated Geometry Kernel (AGK) and Additive
Toolkit, marking the first fully GPU-native geometry
engine — a key milestone in CAD/CAM development.
Partnerships: Coordinated by the BMW Group,
the Industrialization and Digitalization of Additive
Manufacturing (IDAM) group was created to further
serial production within the automotive industry.
The 12project partners share the goal of producing at
least 50,000 parts annually in mass production.

JUNE
Investments: Carbon announced it had raised $260
million in growth funding, taking its total investment
to $680 million and post-money valuation to over
$2.4 billion. Part of Carbon’s plans for the funding
include establishing an Advanced Development
Facility to enhance its R&D capabilities.
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Milestones Achieved in 2019
JULY
Hardware: Ford demonstrated its use of Desktop
Metal’s metal 3D printing technology to drive its
production, after it led a $65 million investment
round for the company. Elsewhere, desktop
manufacturer, Ultimaker, announced its rebrand,
with a focus on professional 3D printing.

SEPTEMBER
Applications: Angel Trains, a UK train leasing
company, partnered with Stratasys to trial its
deployment of a series of 3D-printed components
on passenger trains, including passenger armrests
and grab handles. The partnership offers an exciting
glimpse into the future of 3D printing in the railway
industry, particularly its potential to replace obsolete
or low-demand parts on demand.

NOVEMBER
Materials: Covestro, a German manufacturer of highperformance polymers, debuted a new custom 3D
printing brand, Addigy®, at Formnext. Addigy® is
focused on providing specialised material solutions to
be used for AM production.
Investments & acquisitions: Massachusetts-based
startup, Inkbit, revealed it had received $12 million in
a funding round led by Stratasys and DSM Venturing,
following the unveiling of its multi-material inkjet 3D
printer. Later in the month, it was announced that
chemicals giant, BASF, had acquired French service
provider, Sculpteo, for an undisclosed sum.
Partnerships: AMFG announced our partnerships
with EOS and Autodesk, aimed at connecting the AM
workflow. Our partnership with EOS enables EOS
customers to manage their entire AM operations, while
our collaboration with Autodesk means that AMFG’s
MES software will be linked with Autodesk’s design
and simulation software, Netfabb®, to provide an
integrated digital workflow from design to production.

The Additive Manufacturing Landscape 2020 | www.amfg.ai

AUGUST
Hardware: 3D printer manufacturer, Electronic
Alchemy, announced its eForge 3D printing system,
able to 3D print fully functional electronics. The
system will be used by NASA to 3D print chemical
sensors on demand.

OCTOBER
Investments: US-based aerospace manufacturer,
Relativity Space, announced it had raised $140
million in funding to develop its 3D-printed Terran
1 rocket, with a test launch scheduled by the end of
2020.

DECEMBER
Applications: Bioprinting company, CELLINK, and
Made in Space announced their collaboration to
develop bioprinting technology for space, an exciting
development in this emerging field. In the railway
industry, Mobility Goes Additive (MGA) announced
the approval of a brake suspension link for a brake
unit, now deployed at German transportation system
operator, Hamburger Hochbahn AG.

9

Insights on AM in 2020 from
Scott Dunham, VP of Research at
SmarTech Analysis
Before the global pandemic turned global economies
upside down, the overall macroeconomic condition
was already sliding into uncertainty, mostly outside
of North America, but the additive market definitely
had felt the impacts throughout 2019.
Based on our tracking and models, 2019 was the
lowest growth total across the board of any year
since I started providing consulting and research
services to the additive community back in 2012.
But while I don’t anticipate that any markets will be
totally immune from the litany of negative impacts
of COVID-19, I can see much of the additive
manufacturing market actually coming out of this
for the better.
In the face of a crisis of production and supply
chain issues, there will be a lot of push from
governments and corporations to help put
additional safeguards in place, and additive
technologies are proving one of the most flexible
fast response tools for production. Because some
additive technologies have developed just far
enough into the arenas of production to be relevant
in several industries, it’s been able to have just
enough impact during the crisis to prove it’s a
relevant solution while also demonstrating there’s
lots more development work needed to really take
it to the next level.
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With that in mind, we aren’t expecting huge
growth for the industry in 2020, but we are still
expecting some, if for no other reason than 2019
was already mostly a bust for AM. Hardware sales
probably aren’t going to go anywhere as capital
expenditures will no doubt be tight the rest of the
year (at least). But we’re hopeful that utilization
rates will rebound for the existing installed base of
machines, driving material sales for new end-use
oriented materials. Outsourced production services
will provide a way to leverage some of the benefits
of AM for those companies who have put direct AM
investments on hold.
Longer term, we will see a renewed push and
urgency to get AM more seriously deployed and
able to address a wider range of opportunities.
Right now, the aerospace industry is in a difficult
place, and as the most developed user of AM for
production, you can bet that AM initiatives will
be ramped up once the dust settles. Medical tech
might drive a little growth if the pandemic is drawn
out and industrial markets may lean on AM to
alleviate some supply chain disruption.

10

Hardware
In 2020, hardware manufacturers make up more
than half (56.3 per cent) of the AM landscape, with
many having entered the industry in the last decade.
Start-ups, as well as established players, are
developing new technologies or upgrading their
existing ones. This evolution in the hardware space is
resulting in faster, more reliable 3D printers, geared
towards production applications.

Polymer 3D printers
There are more polymer 3D printers in use than any
other technology. In 2019, 72 per cent of companies
were using polymer AM systems, compared to 49 per
cent using metal AM systems.5
According to a recent report by SmarTech Analysis,
Powder Bed Fusion (PBF) technologies, such as HP’s
Multi Jet Fusion, have the greatest industrial appeal
due to its high productivity and the potential for
volume manufacturing.6
On the other hand, material extrusion technologies
like Fused Filament Fabrication (FFF) are said to
have generated the most revenue in professional
environments in 2019.7
Finally, resin-based technologies like
Stereolithography (SLA) and Digital Light Processing
(DLP) are increasingly being used in production.
Demand for these technologies is growing,
particularly in the dental and consumer goods
industries, where they can be used both for direct
and indirect 3D printing.
For example, in the dental industry, 3D printing is
being used to create dental models to help in the
planning of patient treatments. 3D printing is also

used to create moulds for clear aligners, devices used
to straighten teeth. Such applications are indirect
because 3D printing is assisting in the production of
the final product.
When it comes to 3D printing parts directly, there
are many examples in the consumer goods industry,
including essential elements of footwear, such
as midsoles and insoles, eyewear frames, bike
components, and beauty products like mascara
brushes, just to name a few.
Given the enormous opportunities in direct polymer
AM production, polymer 3D printing is predicted to
generate $11.7 billion in revenues in 2020, a figure
that includes sales of hardware, materials and
3D-printed parts combined.8

Desktop 3D printers
Desktop 3D printers have become a vital part of the
industrial landscape, enabling AM production at a
lower cost.
The demand for industrial systems that are smaller
and a fraction of the cost of their larger counterparts
is a key factor behind the rise of desktop 3D printing
for industrial applications.
In terms of technology, desktop material extrusion
remains the largest category.
Professional desktop FFF systems have a much
lower price point than higher-end industrial
machines. At the same time, industrial features
like dual extrusion and heated build chambers are
becoming must-have features of desktop FFF 3D
printers.

‘3D printing: hype or game changer? A Global EY Report’, EY, 2019
‘Polymer Additive Manufacturing Markets and Applications: 2020-2029 Report’, SmarTech Analysis, 2020
7
‘ibid
8
‘ibid
5

6
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These developments mean that desktop FFF printers
are increasingly able to deliver parts with quality and
consistency comparable to more expensive industrial
systems.
While companies like Ultimaker and Makerbot remain
the most recognised brands in the FFF desktop
segment, the entry of newcomers is creating a
diverse segment.
Similarly, adoption of desktop SLA systems has also
taken off in the last few years. As was the case with
FFF 3D printing, the expiration of several SLA patents
at the end of the 2000s was a catalyst behind the
rise of desktop SLA 3D printing.
One company to take advantage of this shifting
landscape was Formlabs. Founded in 2012, Formlabs
has become one of the most recognised brands in
the desktop SLA market, thanks to its affordable
professional 3D printing solutions.
Desktop 3D printing has made huge strides in the last
decade: the technology is improving, and the range
of available industrial-grade materials is wider than
ever before.
These advancements are driving the use of desktop
3D printers in applications beyond prototyping.
Today, companies are using desktop 3D printing to
create anything from high-strength tooling to spare
parts.

Metal 3D printers
The metal 3D printer segment is growing rapidly.
According to research firm, CONTEXT, metal 3D
printer shipments have been growing at an average
rate of more than 30 per cent over the last two
years.9
In terms of technologies, metal Powder Bed Fusion
(PBF) variants remain the most widely used systems,
particularly in the medical and aerospace fields. As of
2019, metal PBF 3D printers comprised 80 per cent

9

of all metal AM system installations worldwide.10
What is exciting to see is the gradual
“acceleration
in the adoption of metal additive,

particularly powder bed fusion. It has followed the
“Gartner Hype Cycle” curve for new technologies
pretty well – initial exuberance, trough of despair,
and now the slope of enlightenment.
Companies are starting to move their explorations
out of the R&D centres and into the production
environments. They have a much better
understanding of where metal AM is applicable,
how to design for it, how to qualify the processes
and parts, and how to apply the tools enabling all
of this.
It’s taken time, and tremendous effort and
education to get to this point, but the return on
investment is worth it. We still have a long way to
go, but the progress is measurable.

“

Dave Conover, Chief Technologist at ANSYS
Direct Energy Deposition (DED), remains largely a
niche technology, with key applications in the areas
of large parts manufacturing and repair.
There are three types of DED technologies
currently available on the market: Wire Arc Additive
Manufacturing (WAAM), Laser Metal Powder
Deposition (LMPD) and Sciaky’s Electron Beam
Additive Manufacturing (EBAM).
What makes each technology different is the type
of energy source (laser, electron beam or arc) and
material used in the process (powder or wire).
Currently, LMD and EBAM are more established
methods of DED than WAAM, which has only
recently started to gain its footing in industry.
What’s interesting, however, is the growing trend
of hybrid manufacturing, in which DED systems are
integrated with CNC machining capabilities. While

‘Industrial class 3D printing sector sees surprising growth in spite of headwinds’, CONTEXT, 17 January 2020
‘Additive Manufacturing with Metal Powders Report’, SmarTech Analysis, 2019
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hybrid manufacturing is still in its early stages, it
could streamline the finishing process for metal
3D-printed parts and thus offer the possibility of
creating end-use parts in one process.
In the meantime, the metal hardware market has
recently seen the introduction of a new segment of
compact metal 3D printers. According to CONTEXT,
this segment saw year-on-year shipment increases
of 43 per cent in 2019.11 One reason for such rapid
growth is that this segment taps into new markets of
metal prototyping and entry-level metal 3D printing.

environments, such as in components, used in
machines, plants and other devices.
The production of end-use parts using technical
ceramics is predicted to drive the growth of the
ceramic 3D printing market in the medium to long
term.13
Despite ongoing progress, there is still a long road
ahead for industrial ceramic 3D printing. However, as
the demand for 3D-printed ceramic parts grows, this
segment is set to become an key area for the additive
manufacturing industry.

Desktop Metal and Markforged have been among
the first companies to address this need with their
compact metal 3D printers.

Electronics 3D printers

Designed for a smaller space and a much shorter
learning curve, compact metal 3D printers are aimed
at entry-level industrial customers who wish to use
the technology for functional prototyping, tooling and
low-volume manufacturing.

Like the ceramic market, the 3D printing market for
electronics is still relatively young, but also holds
great promise. Currently, only a few companies are
providing hardware for electronics 3D printing, with
the likes of Nano Dimension and Optomec leading
the charge.

Ceramic 3D printers
Ceramic 3D printing is not as well established as
polymer and metal 3D printing technologies, and is
still in the early stages of development. That said, the
technology is predicted to reach maturity within the
next five to six years.12
There are currently several 3D printing
technologies that can be used to process ceramic
materials, including material extrusion (WASP),
photopolymerisation (ADMATEC, Prodways), binder
jetting (ExOne), and recently also material jetting
(XJet).
In contrast to material extrusion, which typically
works with clay-like materials, the latter three
technologies are particularly suitable for processing
high-performance ceramics. Also called technical
ceramics, high-performance ceramics are ideal for
producing components for use in highly stressful

The technologies behind the Nano Dimension’s and
Optomec’s systems are vastly different but offer
an equally exciting opportunity for prototyping and
the direct production of electronic components, like
antennae, Printed Circuit Boards (PCBs), capacitors
and sensors.
One development that has generated a lot of
attention recently involves the introduction of
DragonFly Lights-Out Digital Manufacturing (LDM).
The system builds on the Nano Dimension’s
DragonFly Pro system, which was launched in 2017
to allow engineers and designers to quickly prototype
electronic components. The LDM is said to push
these capabilities beyond prototyping to deliver inhouse, around-the-clock manufacturing for short
runs of small batches of parts.
Like earlier versions of the Nano Dimension’s
3D printing systems, this system works by co-

‘Industrial class 3D printing sector sees surprising growth in spite of headwinds’, CONTEXT, 17 January 2020
‘Ceramics Additive Manufacturing Markets 2017-2028’, SmarTech Analysis, 2018
13
‘ibid
11

12

The Additive Manufacturing Landscape 2020 | www.amfg.ai

13

depositing conductive and insulating materials on
a PCB substrate. What’s different, however, is the
productivity of the machine, which was reportedly
increased by more than 40 per cent, compared to the
DragonFly Pro.
Advancements like this one are encouraging, as they
help to push the envelope for electronic 3D printing
beyond prototyping.

Composite 3D printers
The composite space is perhaps the newest
“
segment in 3D printing. There are challenges
that come with this, but there are also a lot of
opportunities.

“

Joshua Martin, CEO of Fortify
This year’s AM Landscape sees the introduction
of a new segment: composite 3D printing. As of
2020, there are 10 key industry players developing
the technology, including Markforged, Fortify and
Anisoprint.
Today, the composite 3D printing market is valued at
approximately $2.7 billion, with around half of that
being revenue from hardware.14
One of the key drivers behind the growth of this
segment is the opportunity to streamline and cut the
cost of traditional composite manufacturing.
Traditional composite manufacturing remains a very
labour, resource and capital intensive process, with
long design cycles. Composite 3D printing, on the
other hand, can simplify the process by automating
the production of composite parts.
There are increasingly more market-ready solutions
for composite 3D printing being commercialised.
For example, Desktop Metal launched its composite
desktop Fiber 3D printer at the end of 2019. This

14

move is quite surprising for a company previously
focused solely on metal 3D printing, but it suggests
that it sees a lot of opportunity in the maturing
composite 3D printing market.
Another positive indicator is the growing number of
investment in and partnerships with composite 3D
printing companies. For example, Fortify announced
its collaboration with chemical and consumer
goods company, Henkel, in December 2019. The
collaboration will focus on the development and
supply of materials for use withFortify’s Digital
Composite Manufacturing 3D printing technology.
In terms of investment, Markforged, the first
company to develop continuous composite and
desktop metal 3D printers, is leading the way. To
date, the company has received $137 million across
five funding rounds.
Several start-ups also achieved sizable investments
in 2019, thanks to their technological innovations.
Impossible Objects, for example, raised almost $10
million prior to announcing an additional $4.1 million
for itsinkjet-based composite CBAM printer in mid
2019, while Fortify has raised $10 million for its vat
photopolymerisation printer last year. The printer
uses magnetic forces to print carbon-fibre reinforced
parts.
Composite 3D printers are only starting to get their
footing in the industrial space. However, we’ll see the
adoption rates of composite 3D printers grow over
time, driven by the ability to overcome the challenges
of traditional composite manufacturing.
TRENDS SHAPING THE AM HARDWARE MARKET

1. The rise of metal binder
jetting technologies
One of the key trends shaping the hardware
market is the renewed focus on metal binder jetting
technologies.

‘3D Printed Composites Materials Markets – 2018-2028’, SmarTech Analysis, 2018
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While the technology has been around for some
time, only recently has it been recognised as a viable
method for high-volume applications. Metal binder
jetting systems are also typically cheaper and faster
than PBF or DED systems.
ExOne, an early provider of metal binder jetting
technology, is now joined by several newcomers like
Digital Metal, GE, Desktop Metal and HP.
Desktop Metal and HP, in particular, strategically plan
to make binder jetting a method that can compete
with traditional manufacturing like forging and
casting for certain applications.
Metal binder jetting has the potential to unlock
applications currently unfeasible with other metal 3D
printing technologies, particularly for high-volume
applications in industries like automotive.

2. A focus on quality
assurance and increasing
productivity
Quality will continue to be a focus, with
“
advances in quality monitoring and assurance.
This will be coupled with the strong growth in
production demand vs. prototyping.

Quality assurance for individual parts within a
build will become more important as OEMs try
to move away from 100 per cent inspection,
and machine OEMs and third parties will need
to address these needs through their product
roadmaps.

introduction of in-process monitoring, that is
achieved by integrating 3D printers with sensors and
machine vision.
Sensors and cameras, placed inside a 3D printer,
can be used to measure multiple aspects of a build
in real-time. This helps to document the build
process and ensures that requirements are met. The
data obtained from sensors can then be fed back
to specialised software, such as MES, which will
analyse the data and provide feedback on how the
process can be improved.
This solution is known as a closed-loop control
system, and is becoming an essential requirement for
industrial 3D printers, particularly metal 3D printers.
On the productivity side, 3D printer manufacturers
are improving 3D printing workflow efficiency by
making machine architecture modular and more
automated.
For example, in November 2019, EOS launched
a series of peripheral devices, called EOS Shared
Modules, to handle equipping, unpacking,
transporting and sieving activities parallel to the AM
build process.
We expect more companies to introduce modular
hardware in the coming months and years, driven by
the need to make the AM process more continuous
and flexible.

“

Zachary Murphree, VP of Technology Partnerships at
VELO3D
Quality assurance is becoming a key focus
as manufacturers begin to use 3D printers
for production. The growing trend here is the

The Additive Manufacturing Landscape 2020 | www.amfg.ai

15

Materials
The 3D printing materials market is continuing to
grow steadily. In 2020, the market is predicted
to cross the $2 billion mark, with strong growth
expected across both the polymer and metal
segments.15
The choice of 3D printing materials also continues
to grow. In 2020, Senvol Database lists as many as
2245 different AM materials. In 2019, this number
was just slightly over 1700 materials.16
That said, polymers remain the leading 3D printing
materials in terms of use, comprising 82 per cent
of the total market.17 Sculpteo’s annual State of 3D
Printing report tells a similar story, with more than
80 per cent of surveyed companies using polymers
for 3D printing.18

The demand for metals is clearly growing. 40 per
cent of companies would like to use standard alloys
for their AM applications, while 31 per cent cite highperformance alloys. In contrast, for high performance
polymers and standard plastics, these numbers
are slightly lower, at 35 per cent and 17 per cent
respectively.22
The cost and available selection of materials are
currently key barriers to 3D printing adoption.
90 per cent of companies surveyed by EY report
that the high cost of materials is the key barrier to
adopting 3D printing or expanding their use of the
technology.23 While prices are slowly coming down,
driven by increased use of 3D printers, AM polymers
and metals are still several times more expensive
than non-AM materials.

As of 2020, it is estimated that 1,095 different types of
polymer materials are available for 3D printing. 45 per
cent of these materials have been developed for vat
polymerisation technologies like SLA versus 38 per cent
for material extrusion technologies such as FFF.19

3 KEY TRENDS SHAPING THE AM MATERIALS
MARKET:

However, metal AM materials are catching up. The
consumption of metal powders is estimated to have
reached $520 million in 2019, with the largest user
group being service providers.20

[We expect] more collaboration across the
“
value chain, even with so-called competitors. The

It is also reported that metal PBF has the most
diverse material offering, with 804 powders available
at the time of writing.21 Nickel, steel, and titanium
materials lead the metals market by a large margin,
although the number of aluminium products is
increasing.

15

1. The move towards an open
materials model

number of partnerships is increasing all the time,
and the pressure on closed systems, such as EOS
& Stratasys, to open up their systems, will lead to
a greater choice of materials.

“

Brian Alexander, AM Global Product and Application
Manager at Solvay
Despite ongoing progress, material development for
3D printing is still slower than one might expect.

‘Opportunities in Polymer and Plastic 3D Printing – 2017: An Opportunity Analysis And Ten-Year Forecast’, SmarTech Analysis, 2017

16

‘Analysis of Additive Manufacturing materials from Wohlers and Senvol Database’, Metal AM, 30 March 2020
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‘The Ultimaker 3D Printing Sentiment Index’, Ultimaker, 2019

18

‘The State of 3D Printing Report 2019’, Sculpteo, 2019
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‘Analysis of Additive Manufacturing materials from Wohlers and Senvol Database’, Metal AM, 30 March 2020
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‘Additive Manufacturing Opportunities in the Metal Powders Industry’, SmarTech Analysis, 2015

‘Analysis of Additive Manufacturing materials from Wohlers and Senvol Database’, Metal AM, 30 March 2020
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‘3D printing: hype or game changer? A Global EY Report 2019’, EY, 2019
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One obstacle to greater material diversity is the
proprietary nature of many 3D printing materials. A
number of 3D printer manufacturers have developed
their machines to work exclusively with the materials
they develop in-house. This limits the opportunities
for their customers to use third-party materials.
A proprietary model typically results in higher
material prices and a slower pace of innovation for
new material formulations.
One solution to overcoming these constraints is
an open materials model. This model encourages
major material producers to partner with 3D printer
manufacturers and develop new materials for their
systems.
Such an approach has two key benefits. First, it helps to
expand the choice of materials for end users. Second, it
speeds up the material development process.
In fact, 99 per cent of manufacturing executives
believe an open ecosystem is important to advance
3D printing at scale.24
Companies are gradually embracing the open
materials model. These include HP, Ultimaker, Origin,
Essentium and Prodways, to name a few.
Ultimately, we’ll see increasingly more companies
adopting the strategy in the next couple of years,
spurring even more dynamic material development
for 3D printing.

2. Global material companies are
entering the market
2020 will bring a deeper integration between
“
hardware OEMs and larger materials companies.
Groups, such as Evonik, 3M, igus, and Sandvik,
are bringing their materials portfolio into
additive manufacturing. It is creating an exciting
opportunity for OEMs to help enable scalable
and reliable processing of these new material
systems.

“

Josh Martin, Co-Founder and CEO of Fortify
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Having witnessed the industry’s growth, many large
chemical companies and metal powder producers
have entered the 3D printing market.
A number of partnerships have already been signed,
with the continued development of new materials and
investment into new material production facilities.
At the same time, material companies are
increasingly present across the AM value chain.
Some are strategically acquiring other AM
companies, particularly service providers, while
others are restructuring their businesses to include
additive manufacturing.
These activities allow material companies to tap into
a new market as well as to increase the reach of their
materials.

3. There is an increasing demand
for high-performance polymers
While general-use polymers, like PLA and ABS,
currently dominate the polymer market, there is a
growing demand for strong, functional materials
that can withstand harsh environments and high
temperatures. In fact, 35 per cent of companies wish
to apply high-performance polymers with AM.25
In response to this trend, materials suppliers are
developing high-performance thermoplastics, such
as composites, ULTEM, PEEK and PEKK, specifically
for 3D printing applications.
Chemical companies developing these advanced
materials include Victrex, SABIC, Solvay and Evonik,
to name a few.
The development of high-performance
thermoplastics is crucial for the progression of AM for
industrial applications. They support the transition
of the technology from prototyping to advanced
applications in critical industries like medical and
aerospace.
24

‘Trends in 3D Printing at Scale’, Essentium, 2020
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Software
3D printing is not new, with nearly 35 years of
“
history, but most of the focus over the decades

has been on platforms and materials. What is
catching up is the software needed to better
predict, correct, and manage printed parts.
Building “digital twins” using great software tools
will play a huge role in decreasing risks when
printing parts from prototype to production.

“

Gregory Paulsen, Director of Application Engineering
at Xometry
Software developments have historically been slower
than in other 3D printing segments.
However, the segment is catching up, driven by
the demand to streamline and simplify 3D printing
workflows.

reliable and repeatable results. Simulation can play a
key role in enabling this.
Advancements in AM simulations go hand in hand
with other 3D printing software trends, including an
increased focus on interoperability, automation and
simplified usability.

Build Preparation
Another challenge that is often faced is build
preparation, as often, multiple build preparation tools
are required to prepare a model for print. This can
add another layer of complexity to the AM workflow.

Today, thanks to key advancements in AM software,
companies can create complex designs faster,
increase print success rates, ensure part quality and
manage workflows more efficiently.

One trend shaping the AM software market is the
gradual integration of different build preparation
tools to enable a more streamlined process. Such
multi-functional software enables users to perform
printability checks, orient parts on a build, optimise
part structure for lightweighting, add supports and
run simulation analyses.

Design and Simulation

MES & Workflow Software

Simulation software remains a big focus for 3D
printing software development. The key reason for
this is the potential to reduce, or even eliminate, the
trial and error approach currently used to achieve
repeatable 3D printing results.

3D printing has become a manufacturing technology,
capable of both small batch and serial production.

Today, the majority of simulation solutions are
geared towards metal 3D printing, due to its
complexity. There are a number of variables that can
affect the build during the printing process, including
the path and intensity of the laser or the design of the
support structures.
The ongoing developments in simulation software
reveal the growing need for sophisticated simulation
solutions for additive manufacturing. Companies
adopting 3D printing for production are seeking
solutions that can help them 3D print parts with
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This shift has led to the need for software that can
help companies manage their increasing production
volumes and scale their AM operations more
efficiently.
As a result, a relatively new segment has emerged:
Manufacturing Execution Systems (MES), also
known as workflow software, developed specifically
for the needs of additive manufacturing. MES
software is fast becoming essential for controlling
and streamlining AM workflows.
Additive MES software supports the management,
monitoring and automation of all real-time processes
related to AM production. This can include, but

18

isn’t limited to, standardising requests, conducting
printability analyses and scheduling production.
Additive MES software also allows companies to
have greater control over their operations by tracking
and documenting all of the relevant AM production
data, such as production costs, material usage and
order turnaround time.
As 2020 unfolds, the adoption of Additive MES
software will become imperative, especially for
companies expanding their AM use or operating the
technology across multiple sites.

Security and IP
Not much has changed in the security and IP
software segment since 2019: there are still less than
a handful of vendors providing security solutions
specifically for AM.
One reason may lie in the fact that many OEMs are
not yet ready to invest in such solutions. Additionally,
a number of manufacturers are using security
solutions that have been developed by companies
outside of the AM industry or solutions developed
in-house.
That said, security software has an important role
to play in enabling the use of 3D printing on a larger
scale.
3D printing involves a lot of data transfer, not only
between hardware, but also between departments,
production sites and suppliers. This means that
security will become a key concern for any company
using 3D printing for production and wanting to
control its assets and protect its design files from
unauthorised access.
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Post-processing
I believe 2020 will be another milestone year
“
for 3D printing and additive manufacturing, with
continued growth and evolution across many
industry sectors.

This includes manual operations, which can increase
the lead-time and cost of 3D printing. On a batch-bybatch basis, post-processing can add between 17 and
100 per cent to 3D printing time.26

Fundamental to this will be increasing numbers
of companies scaling up their 3D printing
activities and transitioning to real manufacturing
applications, with increased production volumes.

Furthermore, post-processing 3D-printed parts
makes up a considerable part of the overall cost-perpart and can be anything up to 60 per cent of the
total cost, depending on the application.

The driver for this is investment in sustainable
post-processing technologies that fully automate
the workflow, once the parts come out of the 3D
printer and eliminate the prohibitive costs of a
labour-intensive manual workflow.

A number of companies have appeared on the market
in order to tackle post-processing challenges by
developing automated solutions for part cleaning,
depowdering, surface finishing and dyeing.

“

Joseph Crabtree, CEO of Additive Manufacturing
Technologies Ltd.
As 3D printing moves to production, there has been
a great push to overcome key post-processing
challenges.

26

Some of them are entirely focused on the 3D
printing industry (such as Additive Manufacturing
Technologies, DyeMansion, PostProcess
Technologies), while others are large traditional
companies (such as Rösler and Quintus
Technologies) that have developed solutions for 3D
printing.

‘3D Printing: The Impact Of Post-processing’, RIZE, 2016
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Insights on the state of AM
post-processing from Additive
Manufacturing Technologies’
CEO, Joseph Crabtree
Development Cycle

Applications and Materials

When the first automated post-processing solutions
were offered to the industry, most manufacturers
were not yet aware of the implications of postprocessing. Manufacturers were confronted with
the need of automating the post-processing stage
of the production cycle after they already purchased
their 3D printing technology. Now, it’s becoming
an integral part of the application and process
engineering from the beginning of the development
cycle.

Developing post-processing solutions is also opening
new applications that were not yet possible without
post-processing technologies. We see an increased
demand from healthcare to large industrial machinery
as surface smoothing creates new opportunities for
companies operating in these markets.

Ability to Scale
Post-processing has a huge impact on enabling
manufacturers to hit their cost targets if pursuing
scaled production. Now usage is going up, and
costs are becoming a critical part of the decision
criteria. We’re moving from R&D budgets to scaled
production investment decisions.
This requires a different approach from the supplier
and provides manufacturers insights into the
potential cost savings when scaling production.
Focus should be on sustainable post-processing
technologies that fully automate the workflow, once
the parts come out of the 3D printer, eliminating
the prohibitive costs of a labor-intensive manual
workflow. Only when savings are met, scaled
production is possible!
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Next to this, we see huge improvements in parts
performance (elongation at break) with, for example,
TPUs from BASF and Lubrizol, after surface
smoothing. This allows (material) partners and
manufacturers to target again the next generation of
industrial applications.
2020 Outlook
To scale post-processing safely and sustainably, new
technology development and automation are key.
High-use manufacturers are recognising this and
are allocating budget to collaborate with suppliers to
develop new automated post-processing solutions. In
the future, you may expect technology development
focusing on reducing material waste, increasing
safety, and combining (post-) processing steps.
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Additive Manufacturing Services
Although they have not been included in this
edition of the Additive Manufacturing Landscape,
AM services continue to play a vital role within the
industry.
The ability for businesses to outsource their AM
production has, in many ways, helped to further the
advancement of the technology and broaden the
range of available applications.

AM Service Providers
Service providers are key to the industry’s
“
development. The specialists who can cultivate

unmatched expertise in a specific area of
AM should see a return on that investment in
expertise. On the other end, those companies
offering an array of printing technologies to
maker parts for customers, as well as supporting
post-processing and design services for each,
should also eventually rise to the top.

“

Scott Dunham, VP of Research, SmarTech Analysis27
Over a quarter (26 per cent) of organisations
currently use AM service providers — a figure that
is expected to grow to 32 per cent by 2022.28 Metal
additive manufacturing is a particular opportunity for
the AM services market, with revenues in this area
predicted to reach $9.4 billion by 2025.29
However, the landscape for AM service providers
is more competitive than ever. There is a growing
number of independent service bureaus as barriers
to entry, such as the cost of machines, are reduced.
Established hardware manufacturers, such as
Stratasys and 3D Systems, are also offering AM
services as part of their business model.
For OEMs, there has never been more choice in the
range of potential manufacturing partners. Service

27

providers, as a result, must be adept in adapting to a
market in a constant state of flux by demonstrating
their value.
Fortunately, as the industry continues to mature,
service providers are in a strong position to
demonstrate their value. The outbreak of the
COVID-19 pandemic is a sobering yet pertinent
example.
As shortages of medical supplies have affected
countries worldwide, service providers around the
world have lent their support to rapidly produce
much needed medical supplies and other equipment
to the facilities that need them.

Online Manufacturing
Platforms
[MaaS is] a win-win because the shops are
“
getting work without having any need to do

marketing for it. We’re getting fulfilment and
quality parts made. And finally, the customer has
a one-stop location to get their parts ordered over
many manufacturing technologies.

“

Greg Paulsen, Director of Application Engineering at
Xometry
The digitisation of manufacturing has led to the
emergence of a relatively new business model:
Manufacturing-as-a-Service (MaaS).
MaaS platforms provide on-demand manufacturing
services by connecting a global network of
manufacturing suppliers to end users. These
platforms offer not only additive manufacturing
services but also traditional manufacturing services,
such as CNC and injection moulding.

‘State of the 3D Printing Industry Survey 2019: AM Service Providers’, AMFG, 2019

28

‘3D printing: hype or game changer? A Global EY Report 2019’, EY, 2019

29

‘The Market for Metal Additive Manufacturing Services: 2020-2029’, SmarTech Analysis, 2020
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Currently, there are two major players in the MaaS
space: Netherlands-based 3D Hubs and US-based
Xometry.
Xometry, founded in 2013, aims to match buyers
with suppliers through its platform.
Its network of manufacturing partners provide AM,
CNC machining, sheet metal and other manufacturing
services. As of last year, the company has raised $113
million in venture capital funding.
Also founded in 2013, 3D Hubs began as a peer-topeer marketplace, connecting 3D printing enthusiasts
with people seeking to get parts 3D printed.
However, in 2018 moved to an exclusively B2B
model. This pivot saw the company introducing CNC
machining and injection moulding in addition to AM,
providing both rapid prototyping and low-volume
production services.
The MaaS business model could have a significant
impact for global, distributed manufacturing by
transforming the way in which parts are produced
and supplied.
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Adoption of Additive Manufacturing
Around the World
North America

One reason for the United States’ continued position
as the global leader in 3D printing lies in its early
development of the technology.
The growth of the technology in the region is also
supported by a number of the key industry players.
It is estimated that 29 per cent of all AM companies
are headquartered in the US – the highest figure
globally.33

As of 2020, North America remains the biggest
adopter of 3D printing technologies, with the
largest share (35 per cent) of installed industrial AM
systems.30
Unsurprisingly, the largest installed base of 3D
printers is concentrated in the US. At 422,000 units,
this is also the largest in the world.31 It is also reported
that more than half of US companies were using
3D printing in 2019, with 22 per cent considering
adoption in future.32
In the US, key industries like aerospace, industrial
goods and medical are making AM one of their key
investment and research areas.

These include established players like 3D Systems and
Stratasys, the trifecta of unicorns, Carbon, Desktop
Metal and Formlabs, as well as a large number of
traditional manufacturing companies that have made
the leap into AM, examples being GE and HP.
Additionally, companies in North America are
reportedly more optimistic about the potential of 3D
printing than European ones.34
More than half of North American companies plan
to increase their investment in AM by at least 50 per
cent - which gives a positive picture of the adoption
rate of 3D printing in North America, and the US in
particular.35

There is also a strong upward trajectory for AM
in the US automotive industry. For example, Ford
Motor Company has invested $45 million into its
new Advanced Manufacturing Center and has begun
printing functional parts for some of its vehicles.
General Motors is also developing approaches to
using AM for its electric cars.

30

‘The Wohlers Report 2019’, Wohlers Associates, 2019

31

‘The Ultimaker 3D Printing Sentiment Index’, Ultimaker, 2019
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Europe

Asia-Pacific

After North America, Europe has the second largest
share of the additive manufacturing market. More
than half (55 per cent) of all 3D printing companies
are located in Western Europe, with countries like
Germany, the UK, France and Italy driving AM
development and applications.36

Until recently, the Asia-Pacific region (APAC) has
lagged behind North America and Europe in terms of
3D printing adoption rates.

A number of European countries have developed a
national strategy for AM as a part of their advanced
manufacturing and Industry 4.0 plans.
At a country level, Germany is home to 24 per cent of
3D printing companies — second only to the US. 3D
printing has become a matter of national importance
in Germany, with the industry receiving a large
amount of support from the German government,
institutions and private organisations.

Growing interest from manufacturing companies in the
region and the introduction of many government-led
policies and strategies have helped several countries,
including China, South Korea and Singapore, to
succeed in establishing a successful AM ecosystem.

However, adoption of AM for serial production in
Germany is only beginning to pick up steam.

China’s 3D printing market was estimated to have reached
$3 billion in 2019.39 Currently, it’s the third-largest 3D
printing market, after the US and Western Europe.

Out of 560 German companies surveyed by VDI, the
largest engineering association in Western Europe,
only 13 per cent are using AM for the production of
complete end-use products.37 However, a third of
respondents state that their products already feature
3D-printed parts – which is an encouraging trend.
When it comes to barriers to 3D printing adoption,
companies in both Europe and North America view a
lack of knowledge and relevant skills as a deterrent to
investing in the technology.38

However, APAC has now become the fastest-growing
3D printing market.

China is perhaps the biggest force behind 3D printing
growth in Asia, in light of the huge government
support to promote the industry.

As reported by EY, 78 per cent of surveyed
companies in China had already adopted 3D printing
in 2019.
Such high rates can be explained by a growing
demand for smarter, more efficient production in
China, as well as extensive support from the Chinese
government, which has had long-term ambitions to
make China a global leader in 3D printing.

36

‘3D printing: hype or game changer? A Global EY Report 2019’, EY, 2019
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‘Das Potenzial der additiven Fertigung: Digitale Technologien im Unternehmenskontext 2019’, VDI, 2019
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The Additive Manufacturing Landscape 2020 | www.amfg.ai

25

Africa and the Middle East

Africa
In Africa, 3D printing, particularly 3D printing service
bureaus, has moved to the early mainstream,
reaching 20 to 50 per cent of its local target
audience.40

Middle East
The world’s emerging markets in the Middle East and
Africa present a clear growth opportunity for the 3D
printing industry.

According to research firm, Gartner, 3D printing
services provide companies across the continent
with easier access to necessary parts that would
otherwise be expensive and time-consuming to
replace. Additionally, 3D printing services allow
companies to test the technology and possibly justify
an investment in in-house 3D printers.
In a continent where the production and
transportation of goods can be difficult, easy
accessibility makes a significant difference.

3D printing is experiencing notable growth in the
Middle East, where many industries, from aerospace
to construction, are willing to seize the opportunities
the technology offers.

South Africa currently leads 3D printing adoption
in the continent. It is estimated that approximately
5,700 3D printers were installed in South Africa
in 2018, with the majority being low-cost desktop
systems.

At a country level, the United Arab Emirates has set
out its focus on 3D printing. In 2016, the country
launched the Dubai 3D Printing Strategy, an initiative
aimed at promoting the status of the UAE and Dubai
as a leading hub of 3D printing technology by 2030.

Going forward, the availability of materials and
material science knowledge could be one of the key
enablers for accelerating adoption of 3D printing in
Africa.

The country is actively working to make the Emirates
the world’s leading hub dedicated to 3D technology.
Particular areas of interest include the construction
industry, aerospace, medical and consumer products.
The UAE’s Etihad Engineering, the industry-leading
Maintenance, Repair and Overhaul (MRO) division of
Etihad Aviation Group, has recently achieved a key
milestone for 3D printing technology in the region.
In partnership with EOS, Etihad Engineering has
become the first airline MRO to receive the European
Aviation Safety Agency approval to design, produce
and certify 3D-printed cabin parts using powder-bed
fusion technology.

39

Many African countries are rich in natural resources,
creating a significant opportunity in supplying and
producing metals for metal 3D printing systems.
Common metals used include stainless steels,
aluminum, nickel, cobalt-chrome and titanium, which
are usually applied in powder form.
Despite substantial growth opportunities for 3D
printing both in the Middle East and Africa, there are
several barriers to faster adoption, including a lack of
3D printing expertise.
Overcoming these issues, for example by providing
training and establishing AM programmes at local
universities, will be instrumental in driving greater
use of the technology in both regions.

‘Hype Cycle for ICT in Africa 2018 Report’, Gartner, 2018

The Additive Manufacturing Landscape 2020 | www.amfg.ai

26

Additive Manufacturing:
a Maturing Industry
The 2020 Additive Manufacturing Landscape shows an industry that
is maturing rapidly and becoming even more diverse.
As the industry continues to mature, we see three key themes coming into play this year:
A renewed focus on enabling manufacturing at scale with AM through industrial solutions,
A drive towards greater workflow and process connectivity
Industry collaboration driving adoption.
As demand for greater connectivity across hardware, materials and software increase, collaboration, in
addition to competition, will be key to furthering adoption of the technology and moving the industry forward.
For this reason, it’s encouraging to see partnerships and collaboration continue to flourish. We expect to see
this accelerate in 2020, as materials suppliers, hardware manufacturers and software vendors work together
to establish connected, integrated solutions for AM. Government bodies and research institutions are also
working closely together to push AM towards mainstream manufacturing adoption.
While the start of 2020 has ushered much uncertainty globally, 2020 looks set to be a year in which
additive manufacturing demonstrates its value in the mainstream. For organisations looking to adopt, or
who have already adopted additive manufacturing, we hope that this report serves as a valuable resource in
your AM journey.
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