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INTRODUCTION
3D printing allows users to convert informational content into three-dimensional physical objects.
As a natural extension of early digital technologies such as the internet and the personal computer,
it is expected to replicate many of the legal issues brought by digitisation in the recent past. The
intellectual property (IP) framework in particular, as “the bridge connecting innovations to
markets”, is a vulnerable area.1 Now nearly a decade after research on the IP implications of 3D
printing began, the issue has moved to the centre of IP discourse. Studies have been carried out for
the UK Intellectual Property Office,2 and the European Parliament recently adopted a resolution
to assess the IP issues surrounding the technology.3 This is a clear signal that regulatory measures
may be imminent.
This article examines the copyright status of 3D printing design files, commonly referred to by the
generic term “computer-aided design (CAD) files” in the legal literature.4 By drawing on analogies
to other file formats and dissecting the digital modelling process, it offers an alternative to the
dominant view on the issue in the UK. As a limitation, this analysis will be confined to copyright,
and it will examine the issue in a scenario where modelling software is used to create a new 3D
printing design file from scratch.5 It will start by providing a brief overview of 3D printing, which
is essential to explain the key role design files play in the process.

Electronic copy available at: https://ssrn.com/abstract=4111146

A BRIEF OVERVIEW OF 3D PRINTING
”3D printing” is commonly used as an umbrella term for a number of distinct additive
manufacturing (AM) processes whereby digital designs are converted into three-dimensional
physical objects. While 3D Printing is technically a brand name for a specific AM technology, the
terms 3D printing (lower case) and additive manufacturing are now commonly used
interchangeably for all AM processes.6 Moreover, 3D printing is expected to replace all other
names, including AM, and become the dominant term.7
History and significance
The core technology behind 3D printing is not exactly new.8 A fictional article on this concept first
appeared in New Scientist in 1974,9 and a number of 3D printing processes were patented in the
years to follow.10 Moreover, the adoption of 3D printing has been a multi-layered process which
corresponds to different uses determined by the capabilities and costs of the technology at a given
time.11 As 3D printing was a prohibitively expensive process in its early days, its first uses were
prototyping and tooling. But while the technology was initially limited to industrial use, this is no
longer the case. AM devices are now considerably more accessible and there is a well-established
consumer market. This last stage of 3D printing adoption, also referred to as home fabrication, is
expected to have a “disruptive” impact as it introduces manufacturing capabilities where none
existed before (at home) and allows average consumers to have more than merely a passive role
in production.12
Decentralised manufacturing is especially important in terms of IP law. Some of the key IP issues
surrounding 3D printing stem from the issue of who does things, as opposed to how things are
done.13 In a similar manner to technologies such as the internet and the computer, which allowed
individuals to easily reproduce and share content now largely consumed digitally, including music
and films, 3D printing enables the same process for various tangible products—whether this
involves Lego bricks, sculptures, or guns—as they can now “exist” in digital form. This allows
users to interfere with all major IP categories, including patents, copyright, and trade marks.
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Technology
3D printing converts digital designs into physical objects. In this sense, it produces tangible matter
in a similar manner to inkjet printers, but in three dimensions. The starting point is obtaining a
computer-aided design file containing a virtual representation of the three-dimensional physical
object.14 Users can create such a file by utilising CAD modelling software or tools such as 3D
scanning and photogrammetry. Alternatively, they can download a readily available file from an
online repository. CAD modelling for 3D printing typically involves making a virtual model and
then converting it into an appropriate (surface-mesh) file format, such as STL (Standard
Tessellation Language) or AMF (Additive Manufacturing Format):
”Physical objects can live in a digital form. For 3D printing, this digital form is often that
of an .stl file. These files can be thought of as the object equivalent of a.pdf file – they are
more or less universally printable by 3D printers ….” 15
STL is the de facto industry standard and the most commonly shared file format online. It encodes
the geometry of the three-dimensional object by tessellating the model’s outer surface into millions
of triangles and recording information about each triangle’s co-ordinates and vectors.16 As
explored below, what is potentially important for the purposes of copyright law is that files such
as STL contain both embedded computer code and visually significant information, in the form of
digital design drawings, which users can view and edit prior to printing:
As a final step before manufacturing, the virtual model contained in the file has to be “sliced” into
layers, typically generating G-code corresponding to each layer and providing machine-readable
instructions to the printer. These layers are then additively deposited in physical form—using raw
materials such as plastic, metal, and ceramics—until a tangible three-dimensional object is
produced:
”[A]ll additive manufacturing models are built by joining single layers of equal thickness
… [i]n the strictest sense, additive manufacturing processes are therefore 2½D
processes.”17
Some post-processing may be necessary before the printed item is ready for its intended use.
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REVISITING THE COPYRIGHT STATUS OF 3D PRINTING DESIGN FILES
As a 3D printer is unable to function without a digital design file as a starting point, the copyright
status of files such as STL—which are commonly shared online and could potentially carry
considerable economic value—is especially important. This section will look at the issues of
subject-matter and originality before briefly addressing infringement. As courts typically rely on
analogies when dealing with new technologies,18 comparisons with other digital processes and file
formats will be used where appropriate. Moreover, the analysis below will examine the issue in a
scenario where modelling software is used to create a design file from scratch.
The general law
In order for a work to be protected by copyright under CDPA 1988, it must fall under one of the
recognised categories.19 While the Court of Justice of the European Union (CJEU) has seemingly
put an end to the British “closed list” of categories,20 by removing all subject-matter criteria and
“collapsing the question of whether an intellectual production is protected into an assessment of
its originality”,21 Arnold J rejected this broad interpretation in SAS.22 He held that it was not enough
for a work to be an intellectual creation—it still had to be a literary or artistic work, as per art.2(1)
of the Berne Convention. Bently and Sherman thus argue that the closed list continues to play a
role, and that until the full implications of the CJEU’s rulings are clarified, these categories are the
starting point for any copyright claim.23
Moreover, the relevant originality criteria have to be satisfied. Following harmonisation at the EU
level, a work must be the “author’s own intellectual creation” in order to qualify as original for the
purposes of copyright law.24 For instance, in Infopaq, the CJEU held that words as such, considered
in isolation, are not subject to protection and that it is
”only through the choice, sequence and combination of those words that the author may
express his creativity in an original manner and achieve a result which is an intellectual
creation”.25
The work must reflect the author’s personality in the sense that she is able to exercise “free and
creative” choices and stamp the work with a personal touch which reflects her personality.26
Moreover, mere choice is not sufficient—the choice must also be creative. Another key caveat, as
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held in Football Dataco, is that choices “dictated by technical considerations, rules or
constraints”27 leave no room for such creative freedom. Lastly, it is important to note that while
this harmonised standard was initially only applicable to computer programs,28 databases,29 and
photographs, the CJEU has interpreted this criterion to apply to all copyright works within the
European Union.30 Having briefly outlined the relevant general law—which will be taken into
account and applied throughout the analysis below—the next section will proceed to examine the
copyright status of 3D printing design files.
3D printing design files as literary works
The dominant view in the UK is that 3D printing design files can be protected as “computer
programs”, part of the broader literary works category, under s.3(1)(b) CDPA.31 The Software
Directive provides the legal basis for the protection of computer programs within the EU. While it
does not define the term, it states that “the expression in any form of a computer program” should
be protected as a literary work.32 CJEU jurisprudence indicates that “any form of an expression of
a computer program” refers to these forms of expression which permit reproduction in different
computer languages, including source and object code, and “enable the program to perform the
task for which it was created”.33 Accordingly, the British formulation of literary works specifically
includes programs within its remit.34 Bradshaw et al. thus argue that, as a 3D printing design file
contains code which represents a three-dimensional object, it “may be protected by literary
copyright in the same manner as computer software (which, as a series of instructions, it
resembles)”.35 Mendis takes a similar view:
”In the UK, the Copyright, Designs and Patents Act (as amended) states that a computer
program and its embedded data are recognised as a literary work under copyright law.
Applying the current law to the 3D printing context, it can be established that a computer
program encompasses a CAD-based object design file within its definition and is therefore
capable of copyright protection in the UK as a literary work.” 36
Silverman similarly argues that it is “possible to protect the digital design file any type of 3D
printed work as a literary work [sic]” on the basis that computer programs are specifically included
as literary works under s.3(1)(b) CDPA and a 3D printing design file embeds computer code.37
However, she does not go into further detail. Generally, this line of thought is based on the premise
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that that the code generated when using modelling software (and converting the file) may
effectively constitute a protectable computer program.
Moreover, in a more recent work, Mendis makes a related—but distinct—argument that in light of
Abraham Moon 38 and Anacon,39 “a CAD design file containing the instructions for printing a 3D
model, represented through a design document containing written symbols as well as a visual
image, can be considered as a literary and artistic work” (emphasis added).40 This argument refers
to literary works more broadly, as opposed to computer programs in particular, and focuses on the
“written element” underlying the file (practically still the code). In particular, it refers to Jacob J’s
formulation of literary works in Anacon:
”My first thought was that it would be absurd to regard a circuit diagram as a literary
work, but the more one thinks about the ambit of that expression, as used in the Act, the
more one is driven to the conclusion that provided it is all written down and contains
information which can be read by somebody … the more one sees that that is just what it
is … musical notation is written down but needs expressly to be taken out of the definition
… But that which is not expressly taken out remains within it.” 41
In Anacon and Abraham Moon,42 a circuit diagram for a dust meter analyser and a manually written
two-page document containing instructions for making a fabric, respectively, were protected as
literary works. In the former case, Jacob J emphasised that literary copyright may subsist in a work
as long as information is “written down” and “can be read by somebody”.43 While this is a broad
formulation and can possibly be interpreted as including any written information, regardless of the
method by which it is created or the medium in which it is recorded,44 a literary work will only be
protected to the extent that it is an original expression.
In order to fully assess the arguments outlined above, it would be useful to illustrate how the
computer code (or written element) embedded in a 3D printing design file is typically generated.
Generally, selecting a certain shape or dimension in CAD modelling software will result in
computer code mirroring this selection when the file is saved as STL or equivalent. This code is
automatically generated by the software which converts the file into a surface-mesh format.
Moreover, users operating the software typically have no direct interaction with the code. Elam
thus argues that a 3D printing design file can be distinguished from an original computer program
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as its underlying code is effectively “pre-determined” by the author of the computer-aided design
software:
”Even if a CAD file embeds a code, it is not the equivalent of a computer program. This in
light of the fact that the designer of a CAD model does not write the code herself, at least
not directly … [T]he CAD software programmer has already predetermined the code
associated with a pre-made shape or a free-hand drawing … It is … only the CAD software
that finds protection under the Software Directive … not the CAD file itself.” 45
Similarly, referring to the code embedded in 3D printing design files and the literary works
category more broadly, Osborn takes the view that
”literary works are only protected to the extent they contain creative expression. If every
line of code is dictated by efficiency or other external factors, there is no protectable
expression … A draftsperson uses a CAD program to draw the image, and the computer
translates the shapes into textual code using algorithms directed to utilitarian goals, not
creative ones … [T]he literal code does not reflect creativity as to its wording. The only
creativity attributable to the draftsperson would correspond to the creativity in the CAD
drawing …”.46
Although this assertion is primarily made on the basis of US copyright law, a similar outcome is
likely to be reached under the CJEU’s “own intellectual creation” test outlined above. More
specifically, it is questionable whether the automatically generated code in a 3D printing design
file can be regarded as a work involving sufficient “free and creative” choices to independently
qualify as an original expression in its own right. All of the potentially creative choices exercised
by the user of the modelling software are made in relation to its graphic or design drawing
component, which represents the file’s principal creative value, as opposed to its underlying textual
and numerical data which merely encodes this information through a conversion process strictly
dictated by technical considerations and constraints.47
The medium-message dichotomy and artistic works
In a recent work, Arnold J discussed the dichotomy between content copyrights and signal
copyrights, illustrating this with the distinction between a literary work (content/message) and the
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paper on which it is printed (signal/medium).48 His reasoning was cited and applied in Abraham
Moon (considered a different context above).49 In the instant case, the claimant had produced the
design for a fabric on a ticket stamp containing verbal and numerical instructions for making the
item. The defendants produced a similar fabric, which infringed copyright in the ticket itself. The
Court held that the ticket was, inter alia, an artistic (graphic) work based on its visual
significance.50 As noted by Mendis,51 Birss J also stated that the ticket served as a record of an
image, comparing it to the artistic works created by David Hockney on an iPad before they were
produced in physical form and displayed at the Royal Academy:
”The only thing which makes sense to be referred to as the artist’s work in that case is the
computer file recording the image. The same images, hanging on the wall of the Royal
Academy … are not the actual pictures drawn by the artist, they are ‘copies’ produced
from the computer file. Although Mr Hockney … uses a technique different from that of Mr
Aveyard, in both cases the only record fixed in a material form of the visual image the
artist created is an organised table of essentially numerical data which, when looked at
directly by a layman, means nothing … Artistic copyright must relate to the content of the
work of the artist and not the medium in which it is recorded. It is or should be a ‘content’
copyright and not a ‘signal’ copyright. The visual image of Skye Sage if it was fixed in a
material form as a drawing would be protected by artistic copyright. It seems to me that to
deny artistic copyright in this case – despite the fact that the visual image is indeed fixed
in a material form – is to confuse the medium with the message.” 52
Similarly, a 3D printing design file per se merely serves as the medium of expression (much like
a PDF or JPEG) where a work may be recorded.53 An original artistic work, such as a sculpture,54
created through CAD modelling and recorded as a digital design drawing in STL form or
equivalent (which can subsequently be utilised to make a tangible copy) should not be treated any
differently from the same work produced in physical form, “much like a digital painting made
using painting software should not receive any less protection than an actual painting”.55
Moreover, models depicting purely utilitarian or functional physical objects, which are not subject
to copyright, are unlikely to be protected unless the design drawing per se qualifies as an original
graphic work under s.4(1) CDPA 1988. Graphic works,56 part of the broader artistic works
category, have been defined as works containing “visually significant” information which can be
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appreciated simply with the eye.57 The definition of graphic works encompasses a nonexhaustive58 list of works, meaning that works of a similar general nature may fall within its remit,
such as drawings, plans, and diagrams. While the code embedded in a 3D printing design file may
not necessarily be of visual significance, its design component certainly is. What these files
essentially contain is design drawings viewable on a computer screen.59 However, it should be
remembered that the work must also satisfy the requisite originality standard. As explored below,
this criterion will be a deciding factor in the context of models depicting utilitarian objects.
In terms of originality, using CAD software to create a model of an artistic object, in principle,
allows for sufficient free and creative choices to be exercised by the user:
”[A] CAD file is a…cumulative reflection of the design process. When it is created,
whether from scratch or through choosing existing shapes, the final product will embody
the designer’s choices through these elements…If a file is created from scratch, it is likely
to meet the requirement of originality….” 60
However, Antikainen and Jongsma argue that a model portraying a utilitarian object will not
generally satisfy the originality criteria under EU law.61 More specifically, they claim that the
user’s choices when creating such a model are “severely limited at best” owing to the lack of
creative freedom and the technical considerations involved in the process.62 It should be noted that
British courts have previously held that a drawing or diagram representing a purely utilitarian item
can be an original artistic work in its own right, regardless of whether the tangible object it depicts
is subject to copyright. For example, in Anacon, concerning a circuit diagram for an electronic dust
meter analyser, the Court was satisfied that “the creation of the plaintiffs’ circuit diagram had
involved sufficient original work to create a copyright work”.63 Similarly, in Autospin, sketches
for an oil seal qualified as, inter alia, original artistic works.64 It could be argued that a 3D printing
design file depicting an object of this kind should not be treated any differently. However, both
Anacon and Autospin were decided under the traditional British approach to originality which
merely requires “labour, skill, and judgment”—meaning that as long as the work is not copied and
there is trivial effort and skill exercised in its creation, it may be treated as original.65 Albeit in a
different context, Bently notes that:
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”[I]t seems unlikely that the requirement of an ‘own intellectual creation’ will be reducible
to the ‘not copied’ test that was widely appealed to in the heyday of industrial copyright …
drawings of nuts, bolts and even exhaust pipes—might well not pass muster.” 66
As the copyrightability of such drawings is becoming increasingly tenuous, it is certainly arguable
that a 3D printing design file depicting a purely utilitarian object is generally unlikely to meet the
‘own intellectual creation’ standard now required under EU law, at least in the vast majority of
cases.67 The reason for this is that these expressions are likely to be dictated by technical
considerations and the digital modelling process will provide little, if any, room for free and
creative choices to be exercised by the user of the software.
INFRINGEMENT
While infringement is beyond the scope of this work, this section will provide a brief summary of
some key points for the sake of completeness. Making a digital copy of a 3D printing design file
containing an original authorial work without permission may amount to infringement.68 As
s.17(3) CDPA covers the reproduction of a two-dimensional artistic work in three dimensions and
vice versa, infringement may arise where a physical product is made by using such a design file
as well as where a protected physical work is scanned in order to obtain a file. However, s.51(1)
CDPA imposes an important limitation. It states that:
”[I]t is not an infringement of any copyright in a design document or model recording or
embodying a design for anything other than an artistic work or a typeface to make an
article to the design or to copy an article made to the design.”
Section 51(3) CDPA further defines a design document as “any record of a design, whether in the
form of a drawing, a written description, a photograph, data stored in a computer or otherwise”,
which is likely to be broad enough to include 3D printing design files within its remit.69 As a result,
while the act of 3D printing a non-artistic work (if there is any copyright in the design document
in the first place) may be exempt from infringement, making a digital copy of a protected file—an
inevitable prerequisite in many cases—could, in principle, still amount to infringement.
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CONCLUSION
This article has examined the copyright status of 3D printing design files under the Copyright,
Designs and Patents Act 1988, aiming to provide an alternative view on the issue and clear
guidance as to the circumstances where digital design models are likely to receive protection under
the existing framework. It is argued that copyright will typically subsist in original artistic works
created through computer-aided design modelling and recorded in STL form or equivalent. In
contrast, digital design drawings depicting functional or utilitarian objects are generally unlikely
to meet the originality standard required under EU law.
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