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The research focuses on 3D printing and the possibilities offered by this technology in 
terms of the customization of production. The main focus of the study is to explore the 
multiple angles of additive manufacturing from an economic and legal standpoint, 
particularly in relation to possible new business models and the implications in terms 
of copyright law in the European legal framework. 

After a panoramic overview of 3D printing in terms of development, market potential 
and pros and cons of the technology, a case study involving Shapeways is illustrated. 
Shapeways is one of the biggest providers of online 3D printing services, which 
launched a recently concluded pilot project in collaboration with Hasbro, a giant in the 
toy-manufacturing industry. This project called SuperFanArt allowed users to create 
and 3D print their own customized and fully-licensed versions of products inspired by 
some of the brands in the portfolio of Hasbro, and to market them through Shapeways. 
This case study will be used as an example of an existing business model related to 3D 
printing in order to underline potential opportunities in terms of user innovation and 
customer participation in the productive process. In the next section a legal analysis of 
the main challenges of 3D printing in relation with the copyright framework applicable 
is presented. While the main focus of the legal part of this research is on EU law, 
elements of comparison with US law will be provided in the attempt of clarifying 
certain aspects and underlining the different interpretations of certain legal aspects in 
the two legislations. 

The conclusion suggests that while the potential of 3D printing is relevant in terms of 
economic magnitude and new business models, the further diffusion and affirmation 
of the technology is indissolubly linked to the resolution of some technical limits. 
Moreover it is necessary to solve intricate legal dilemmas in order to fully exploit the 
possibilities offered by 3D printing and reduce the legal ambiguity that might create 
problems and possible diseconomies with similar characteristics to the ones observed 
during the wave of copyright infringements of the early 2000’s with cases like Napster 
and The Pirate Bay. 
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1 INTRODUCTION 

1.1 Structure and Research Questions 

The purpose of this thesis is to explore the multiple economic and legal dimensions 

related to three-dimensional printing and its possible affirmation as a manufacturing 

technique, particularly in relation to the process of customization of the output. 

After this overview of the content, the research is divided in three main sections, 

followed by some final thoughts that are intended both as a conclusion and as a 

possible beginning for a debate on the topic within academia as well as the business 

environment. 

The first section offers a panoramic overview of the technology, aiming to define what 

3D printing actually is by utilizing both a historical and a technical approach. It is 

possible to divide the content of this section in past, present and forecasted future of 3D 

printing. Accordingly, the first part of the research is designed to provide the reader 

with the basics about the history of the technology to understand its evolution route 

and present situation, focusing on the way 3D printers operate and the peculiarities this 

technology offers nowadays.   An overall presentation of the market situation and the 

possible future trends of 3D printing in the business environment follow. Lastly, the 

main possibilities and limits of this innovation are summarized, and the possible future 

applications of this innovation are discussed. To achieve the goal set for this section the 

following question will be faced: 

 How exactly does a 3D printer work in practice? 

 What are the resources required to print a physical object?  

 What is the indicative minimum cost that a user has to bear in order to print 
an object? 

 What are the main problems that could undermine the  future diffusion of 3D 
printing as a manufacturing process? 

The second section is intended to familiarise the reader with the concept of 

customization of production through 3D printing. The topic will be presented with the 

help of the case study of SuperFanArt, a pilot project launched in 2014 and recently 

concluded between Shapeways, one of the major service providers in the 3D printing 

segment, and Hasbro, a leading firm in the toy industry. This section aims to 
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contextualize and focus on the practical implications of 3D printing in the economic 

and business environment. 

The second section faces two main interrogatives that are related: 

 Is the average user capable of customizing a product?  

 Are the resources and skills required to perform such a task available to 
everyone? 

Lastly, the third section deals with the intellectual property (IP) related aspects of 3D 

printing. Using a legal dogmatic and a comparative law approach, this section is 

designed to explore some of the most debated aspects related to the legal framework 

applicable to some elements involved in the 3D printing process, namely the blueprint, 

3D scanners, the printed object and a customized version of a work. Due to the limited 

scope of this thesis, the discussion in this section will be limited to copyright protection, 

even though 3D printing is expected to challenge most, if not every, IP right currently 

existing. 

This last part aims in particular to provide and illustrate useful elements to address the 

following questions: 

 What kind of copyright framework is applicable to a 3D printable product?  

 Is the blueprint protectable under copyright law or does the protection cover 
only its physical counterpart? 

 What exactly does a customized product represent from a legal standpoint? 

1.2 Methodology 

The choices behind the methodologies adopted in this research reflect the variety of 

topics covered in it. The first half of the research, the emphasis of which is mainly on 

the technical, economic and business side of 3D printing, is presented through a case 

study research method. In the view of Yin, there are three different purposes which 

depend on the compositional structure of a research, namely the explanatory, the 

descriptive and the exploratory case study. According to Yin, when the structure of a 

research is based on a sequence of sections designed to logically build a theory, present 

different sides of a topic and explain real-life context in which the object of the study 
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intervenes  (as  is the case in this study) an explanatory case study method is advisable.1 

The main goal of an explanatory case study is to illustrate the reasons and the 

modalities according to which certain conditions occur. It can provide valuable tools to 

understand the dynamics of a phenomenon, formulate research questions and acquire 

a panoramic overview of a process. 

While the choice of this method is thought to try to reduce the complexity of an 

undoubtedly intricate topic such as printing in 3D, the legal part of the analysis, which 

is mainly concentrated on the second half of this research, will be investigated through 

more conventional legal dogmatic and comparative legal methods. 

According to Legrand and Munday these two methods can be seen as opposites. While 

the dogmatic approach can be described as the systematic analysis and exposition of 

different forms of law, and is therefore based on analytical reasoning, the comparative 

method is based on the evaluation of specific rules and juridical categories in different 

legal regimes.2 Consequently, while the latter focuses on actual observation and 

comparison of the ways in which the law is applied or intended in different contexts, 

the dogmatic approach is mainly based on definitions, which are presented under a 

variety of different perspectives.3 

In the context of this research, the choice of combining a legal dogmatic approach and a 

comparative law method is again intended to provide the reader with a wider range of 

tools in order to understand the complexity of the topic and its extensive range. The 

main focus of the research is the European intellectual property (IP) law regime, and 

particularly the norms contained on the Berne Convention for the Protection of 

Literary and Artistic Works of 1886, which is considered a milestone of the modern 

copyright legislation. Nevertheless the analysis will also offer elements of comparison 

with some aspects of the copyright regime in the United States. 

The rationale behind this choice is to show the reader how certain elements that are 

common between diverse legal regimes have been slightly differently interpreted and 

                                                        
1 Yin R.K. “Case study research: Design and methods” (2013) SAGE Publications  5th edition, pp.187-190. 

2 Legrand P., Munday R. “Comparative Legal Studies: Traditions and Transitions”(2003) Cambridge 

University Press, Page 401 

 
3 The multiple meanings and dimensions of legal dogmatic methods are constantly investigated and 
debated within the academia. For an example of the mentioned debate please see Núñez Vaquero, “Five 
Models of Legal Science” (2013), Revus  19. Available at: https://revus.revues.org/2449#tocto2n8  (Last 
visited 29.08.2015) 

https://revus.revues.org/2449#tocto2n8
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brought to substantial differences in terms of copyright protection in different 

legislation. This is for example the case of what seems to be a broader interpretation of 

the requirement of “fixation” in the US legal regime, presented in section 4.2.1, which 

could have important implications and bring potential significant differences in terms 

of assessment of copyright protection between US and European legislation.  

In this respect, the relation between the two legal systems is essentially explanatory and 

aims to provide the reader evidence of the multiple angles from which various elements 

that compose copyright protection can be observed and individually evaluated. 

1.3 Need for the Research 

All in all, the scope of the three sections is to provide elements of reflection, thoughts 

and technical basis to foster the debate on 3D printing within the academic 

environment and among a variety of stakeholders interested, for different reasons, in 

3D printing technology and on what it could be able to offer in the next years. As 

underlined in the following stages of this study, even if the final affirmation of this 

manufacturing model as a valuable substitute of the “traditional” ways of production is 

still questionable, the potential offered by 3D printing in terms of customization and 

mass production is indubitably important and it is therefore of paramount importance 

to be ready to face its possible implications in the economic and legal environment. 

1.4 Aspects Outside the Scope of the Research 

Due to its desired length and scope, the analysis in this research will be limited to 

certain economic aspects and legal implications. 

Even though 3D printing is expected to interest in different ways various fields 

including e.g. ethics, sociology, logistics or medicine, to include these in this thesis 

would broaden the topic and decrease the focus of the research in an undesired way. On 

one side, this thesis will mainly focus on certain economic aspects related to e.g. new 

business models enabled by customization through 3D printing. The legal analysis, on 

the other hand, will focus solely on the intellectual property-related aspects and in 

particular on the copyright regime applicable to 3D printing and customized products. 

This despite of the fact that 3D printing is expected to interest virtually every 

intellectual property right available, including patents, trademarks or designs. 
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Moreover, while the legal analysis will offer some hints and elements of comparison 

with the US legal framework, for the reasons of completeness and depth of the analysis 

previously mentioned, the main focus of this research is intended to be on the 

European copyright framework. 
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2 DEFINING 3D PRINTING 

2.1 History 

The purpose of this section is to offer to readers that are not acquainted with the 3D 

printing process a panoramic overview about the technology and the possibilities that it 

offers. The ultimate goal of this section is not to extensively cover the multiple 

dimensions of the topic, but rather to offer a set of tools to help the uninitiated reader 

to have a deeper understanding of the subject covered in this thesis. Those who are 

already familiar with the peculiarities of 3D printing technology may prefer to proceed 

directly to section 3. 

The general term 3D printing covers a wide set of different methods used to create 

three dimensional objects through a printer. The most commonly used technique is 

based on adding a number of successive layers of various materials to model the final 

shape of a desired object. This is the reason why is not uncommon to hear the term 

Additive Manufacturing (AM) associated, or in substitution of, 3D printing.4 

Nevertheless it is important to note that under this broad definition nowadays are also 

included other printing methods, like sintering5  or extrusion6 which are all based on 

the creation of a physical 3D product through the information contained in a digital 

blueprint, under automated control. 

Despite of the fact that 3D printing has gained the attention of the media and the public 

in recent years, the technology has gone through a long process of evolution that 

started in the end of 70’s, when the first “Method, medium and apparatus for producing 

three-dimensional figure product” was patented.7 

A few years later, in 1981, Hideo Kodama developed two new methods to fabricate an 

“integral three-dimensional object from a multiplicity of cross sectional portions of the 

object, the cross sectional portions being photo-formed sub-portions of successive 

                                                        
4 For the sake of readability this thesis will use the two terms, 3D printing and AM, as synonyms. 

 
5 Sintering is defined as “The welding together of small particles of metal by applying heat below the 
melting point. The process may be used in steel manufacturing—to form complex shapes, to produce 
alloys, or to work in metals with very high melting points” (Encyclopædia Britannica) 
 
6 Extrusion is “a process in which metal or other material is forced through a series of dies to create desired 
shapes”( Encyclopædia Britannica) 
  
7 US Patent 4041476. “Method, medium and apparatus for producing three-dimensional figure product”. 
 

http://global.britannica.com/EBchecked/topic/374185/melting-point
http://global.britannica.com/EBchecked/topic/564627/steel
http://global.britannica.com/EBchecked/topic/377422/metal
http://global.britannica.com/EBchecked/topic/369000/material
http://global.britannica.com/EBchecked/topic/162553/die


 

 

7 

individual layers of a deformable and photo-formable composition included within a 

vessel containing a stage”8. 

From that moment on, the technology has been refined and improved and gradually 

extended to cover new processes including selective laser sintering, direct laser 

sintering and selective laser melting for different kind of materials, including metals. 

This was also an important turning point for 3D printing because it challenged the 

assumption that the most efficient way to print a metal object was to remove metal 

from a block, with obvious problems related to the waste of unutilized materials.9 

Starting from the second half of the 80’s, 3D printing has found an increasingly 

important role in terms of applications in different fields, from rapid prototyping (RP) 

to product development. Until this point, AM technologies were mostly confined to 

large manufacturing and prototyping companies due to the high prices, elevated 

operating costs and the highly technical skills required to use a printer. Nevertheless, 

from the beginning of the 21st century the pool of users has grown exponentially due to 

a drop in the retail price of the printers, the creation of user-friendly interfaces to 

generate and modify 3D models and the expiring of patents related to key-elements of 

3D printing,10 which are supposed to further lower the commercial costs to access and 

use the technology.  

2.2 Methods of 3D production  

Different methods and materials to perform 3D printing have been recently introduced 

and it is safe to assume that with the increasing interest of mass-consumers more 

innovations will be introduced in the near future.  

                                                        
8 A detailed description of the methods can be found in 86 F. 3d 1173 - In Re John a Lawton Daniel J 
Mickish Vincent William Keedy Jr. No. 95-1327. United States Court of Appeals, Federal Circuit. April 1, 
1996. 
 
9 The last technologies on the field are based on the use of a metallic powder, which is fused with different 

techniques. At the end of the process all the remaining powder can be reutilized for other printing 

processes. 

 
10 LikeUS patent 5121329 A “Apparatus and method for creating three-dimensional objects” expired in 

2009, that opened the market for cheap and affordable 3D printers and US patent 5597589 “Apparatus for 

producing parts by selective sintering”, expired 28.01.2014 that introduced the possibility to produce 

printers with a better resolution and using new materials like metal powders.  
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The basic process for the creation of a 3D object through a printer can be found in the 

patent claim for the so called fused-filament fabrication method 11: 

“Three-dimensional objects may be produced by depositing repeated layers of 

solidifying material until the shape is formed. Any material, such as self-hardening 

waxes, thermoplastic resins, molten metals, two-part epoxies, foaming plastics, and 

glass, which adheres to the previous layer with an adequate bond upon solidification, 

may be utilized. Each layer base is defined by the previous layer, and each layer 

thickness is defined and closely controlled by the height at which the tip of the 

dispensing head is positioned above the preceding layer”. 

The functioning of the technology is similar to what you can observe during the 

construction of a building. A basement is created with a first line of bricks, then some 

fresh concrete is added on this layer to be able to add the following lines of bricks that 

will form rooms, floors and, ultimately, outline the final shape of the building.   

What happens materially in a 3D printer is that a computer-controlled machine, 

following the instruction contained on a digital blueprint, utilises a “printhead” to 

extrude different materials like resins and plastic, the “bricks” of a 3D printer. 

 The molten material lays on a flat surface to delineate the bottom layer of the object to 

be made. This “basement” then usually descends for a small distance, and the next layer 

is added. Due to the fact that the surface of our “bricks” is fused or partially molten 

when it emerges from the “printhead” we don’t need any concrete for the second layer 

to adhere to the first, and the process can continue until the whole object reaches its 

definitive form. 

At the time of the writing of this thesis the most utilized technique to print a three 

dimensional object is Fused Deposition Modelling (FDM), which works with plastics 

such as acrylonitrile butadiene styrene  (ABS), polycarbonate (PC), polyphenylsulfone 

(PPSF) and Polylactic acid (PLA). 

Despite of the fact that FDM printers are the ones that encountered the most success 

for domestic use, due to the affordable prices and the facility of printing, there are other 

options that provide better quality solutions, associated with higher costs. Such 

techniques include Selective Laser Sintering (SLS) and Direct metal laser sintering 

                                                        
11 US Patent 5121329 “Apparatus and method for creating three-dimensional objects”  
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(DMLS) in which the powder of different materials, including plastic and metals, is 

fused or sintered in layers by the heat of a CO2 laser in a controlled process chamber. 

Other methods, including stereolithography12 (SLA), are based on printing with liquid 

materials such as photopolymer resins that are systematically solidified through an 

ultraviolet laser.13 

2.3 Market Overview 

To fully comprehend the economic potential of an invention it is worthwhile to have a 

basic understanding of the evolution of its market and its potentialities for the future. 

When 3D printing was first introduced and commercialized, the core task of this 

innovation was rapid prototyping14 and the creation of spare parts. Thanks to 3D 

printing, it was possible to save the time and the money of the fabrication of a full size 

model every time one of them was needed. On the other hand, at the time of its 

introduction, 3D printing was quite a niche sector that required both high set-up and 

operating costs, as well as specific technical knowledge in order to successfully run the 

printer and the software associated with it. For these reasons the main targets for AM 

technologies in the 80’s were limited to automotive, aerospace, defence and healthcare 

systems.  

Until recently the average cost for an industrial 3D printer was in the order of dozen 

thousand dollars15 with cheaper alternatives available for domestic use, but with 

substantial issues in terms of quality of the copy, duration of the process and technical 

skills required. With the expiring of patents on key-element of the technology, however, 

the price for both industrial and personal 3D printers dropped drastically and additive 

manufacturing is becoming gradually available to an increasing number of 

stakeholders. 

                                                        
12 US Patent 4,575,330 “Apparatus for production of three-dimensional objects by stereolithography”. 

 
13 Bak, D. “Rapid prototyping or rapid production? 3D printing processes move industry towards the latter" 

(2003) Assembly Automation, Vol. 23 Iss 4 p. 343. Available at: 

http://www.emeraldinsight.com/doi/pdfplus/10.1108/01445150310501190 (Last visited 29.08.2015) 

 

 
14 With rapid prototyping we intend to include a wide set of techniques used to translate a three-

dimensional computer aided design (CAD) into a scale model of a physical part. 

 
15 The average cost for an industrial printer in 2011 was 53.400$ according to the Wohlers Associates’s  

“Report on Additive Manufacturing and 3D Printing” (2012), page 138  

 

http://www.emeraldinsight.com/doi/pdfplus/10.1108/01445150310501190
http://en.wikipedia.org/wiki/Computer_aided_design
http://en.wikipedia.org/wiki/CAD
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According to the last report of Price Waterhouse Cooper (PwC) about the industrial 

adoption of 3D printing, 67% of manufacturers surveyed are currently implementing 

3D printing either in full production or as a pilot project and 25% intend to adopt AM 

printing technologies in the future. 16 

The last trends seem to indicate that in the near future 3D printing will not only be 

confined to the production of small items or prototypes, but will integrate and possibly 

substitute conventional methods of production17. 

Similar conclusions have been reached by a recent survey about the probability of rapid 

production to replace the conventional rapid prototyping methods. According to the 

results of the survey, in the near future there is a concrete possibility that 3D printing 

will be applied in many fields, including direct manufacturing and visual aids for 

engineering and toolmakers.18  

It is forecasted that companies in many fields will pass from rapid prototyping, which 

brought good results in terms of production of models and special parts, to rapid 

manufacturing methods to produce and commercialize finished goods eliminating 

various forms of intermediate manufacturing. 

At the same time, the diffusion of many user friendly software to create or modify CAD 

models and of web platforms to easily access and share them has contributed to making 

3D printing one of the most promising fields for the near future, with a subsequent 

raising interest form media and general public. 

This process, translated in numbers, means that, according to the consulting company 

Canalys, we will attend a growth of the whole 3D printing segment from $2.5B in 2013 

to $16.2B by 2018, attaining a CAGR19 of 45.7% in the forecast period.20 

                                                        
16Price Waterhouse Cooper “3D printing and the new shape of industrial manufacturing” (2014) available 

at: 

 http://www.pwc.com/us/en/industrial-products/assets/3d-printing-next_manufacturing-pwc.pdf (Last 

visited 29.08.2015) 

 
17 Supra note 13. pp. 340 – 345  

 
18 Supra note 15 

 
19 Compound Annual Growth Rate (CAGR) is measure a of investment performances over multiple time 

periods. In other words, it measures the growth rate of an investment over a given period of time. 

 

http://www.canalys.com/
http://www.pwc.com/us/en/industrial-products/assets/3d-printing-next_manufacturing-pwc.pdf
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In terms of volume, the International Data Corporation (IDC) predicted that the 

number of 3D printers sold and installed worldwide will rise at a combined compound 

annual growth rate (CAGR) of 59% through 2017. A forecasted drop of -19% CAGR of 

the Average Selling Value of the technology is supposed to actively contribute to this 

expansive trend in the next years. 21 

2.4 Functioning 

How does exactly a 3D printer works in practice? Answering this question has a 

fundamental role in the discussion that will be covered in the next sections of this 

thesis.22 

As has been explained by Bradshaw, Bowyer and Haufe,23 even though  a wide range of 

methods of production have been introduced since the industrial revolution, the basic 

way in which humanity has dealt with the creation of an object can be summarized in 

three basic options, namely: 

1. Cutting shapes out of a block of material; 

2. Adding material piecemeal to build up shapes; and 

3. Forming material that is liquid or plastic into the required shapes that then set. 

Despite of the fact that until recent times only a little amount of attention has been 

dedicated to the second alternative, adding material, with 3D printers it is now possible 

to reproduce a design without removing material from a block nor using a mould. 

 

                                                                                                                                                                   
20 Canalys “3D printing market to grow to US$16.2 billion in 2018”(2014) Press release 2014/034  page 2  

http://www.canalys.com/newsroom/3d-printing-market-grow-us162-billion-2018 (Last visited 

29.08.2015) 

 
21 Parker,R. Kmetz, K. “3D Printing –A Transformative Opportunity for Print and Manufacturing” (2014) 

page 11. http://webobjects.cdw.com/webobjects/media/pdf/3dprinting/IDC-report.pdf (Last visited 

29.08.15) 

 
22 For the sake of clarity, the following section will present the functioning of an “entry-level” model of 3D 

printer based on FDM technology which is the most simple, affordable and thus widespread method of 3D 

printed production.  

 
23 Bradshaw, S., Bowyer, A. and Haufe, P. “The intellectual property implications of low-cost 3D printing” 

(2010) ScriptEd, 7 (1) page 6. 

 

http://www.canalys.com/newsroom/3d-printing-market-grow-us162-billion-2018
http://webobjects.cdw.com/webobjects/media/pdf/3dprinting/IDC-report.pdf
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What exactly do you need in order to print a physical object? And what is the indicative 

minimum cost that you have to bear in order to print something an object? 

The following list, while not thorough, represent a close approximation of resources 

you might need for a first experience with domestic24 3D printing. 

Let’s suppose that you just bought a new library from IKEA and you have almost finish 

assembling it when you notice that you are missing a whole set of shelf support pins. 

The closest shop is very far from your house and you don’t want to drive all the way 

back for few small pieces of plastic. At the same time you don’t trust your crafting 

abilities enough to build it by yourself because you want it to look genuine and to be 

resistant enough to hold your books. You were already considering buying a 3D printer 

and now you also have a good excuse: The piece you are missing is quite small, it has a 

basic design which is easy to replicate and  you can use the new printer to create some 

nice feature or decoration for the new library. Therefore you decide that this small 

accident is just a good occasion to get started with 3D printing. 

At the time of this thesis, the “entry level” options on Amazon and eBay are:  

 The OneUp 3D Printer Kit with Heated Bed25, for 279,99$ (around 245€, 
shipping excluded), and the 

  The Delta Rostock Sanguinololu26 , at a retail price of 202,50$ (roughly 178€, 
shipping excluded). 

Both of the options above work with 1.75mm of either PLA27  or ABS28 nylon filament.  

                                                        
24 It has to be noted, though, that an increasing number of actors like public libraries and schools are 

nowadays offering 3D printing services for free or charging a small fee. 

25 OneUp 3D Printer Kit with Heated Bed 4" x 4" x 5" Build Dimensions 50 Micron 1.75mm PLA ABS Nylon 

Filament 

26 Delta Rostock Sanguinololu V1.3a Bowden extruder J-head hotend LCD 3D Printer 
 
27  Acronym for Polylactide  is a biodegradable derived from renewable resources. Its melting temperature 

is at 173-178 c° and the extrusion temperature on a 3D printer usually varies between 175-200 c°. 

 
28 Acronym for Acrylonitrile Butadiene Styrene, it is a plastic derived from non-renewable resources such 

as acrylonitrile, butadiene, and styrene . Compared to polystyrene is roughly twice as expensive to produce 

but it is generally considered to have a superior degree of  hardness, electrical insulation, toughness and 

gloss. ABS is amorphous therefore it has no a true melting point, but in most of the 3D printers the 

extrusion temperature for this plastic is 230c° . 

http://en.wikipedia.org/wiki/Renewable_resource
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After have bought our printer we need the raw material: The retail price of 50 grams of 

filaments varies from 1,75€ to 5€ depending on colour and the material.  

From a hardware perspective the only things that we still need is a computer and 

electricity.29 

However, to print our new shelf support pins we still need two crucial elements: Some 

time and a 3D blueprint of the part that we want to create.  

While the first can be relatively easy to find (the printer does not require the constant 

presence of the user in order to work), it could be challenging for a novice to acquire a 

digital blueprint of an object. 

A blueprint is a Computer-Aided-Design (CAD) file containing the information that the 

printer needs in order to create the desired object. In the past creating or modifying a 

blueprint was a quite difficult task that required an in-depth knowledge of a CAD 

software. Nowadays, however, it is easier to obtain a blueprint and there are at least 3 

options that are available to a person with only an intermediate knowledge of IT: 

1. Internet platform: There are a number of websites30 that offer huge databases of 

blueprints covering different categories for free or for a small fee.  

2. Scanners. One of the easiest ways to obtain a CAD model of an object is offered 

by a 3D scanner. The technology of these devices is going through a constant 

process of evolution and nowadays it is possible to find scanners that are able to 

obtain a high-resolution 3D printable version of an object even if it is motion.31 

Like in the case of 3D printers, 3D scanners’ price range varies from a few 

dozens to thousands of euros depending on the quality and the level of detail 

desired. It has to be noted that, to printing objects with a low level of complexity 

                                                        

29 Both the machines operate within a range of power between 100-240v and a voltage of 12v. 

 
30For example: The blueprints. com (http://www.the-blueprints.com/) offers a choice of more of 66.000 

blueprints and 11.500 vector drawings for sale while other platforms like Thingiverse 

(http://www.thingiverse.com/ ) have a wide selection of CAD files for free. Recently also the famous 

Piratebay started offering torrent files of blueprints under the category “physibles”. 

 
31 For example the “SCANIFY Handheld 3D Scanner System”, recently winner of the innovator award at 

Consumer Electronic Show (CES) 2015, is able to capture colour details down to 350 microns (0.35mm) in 

1/10 of a second. 

 

http://www.the-blueprints.com/
http://www.thingiverse.com/
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in the near future, one of the many 3D scanners for tablets and smartphones32 

that are currently under development could be sufficient. .  

3. User-friendly interfaces. Since the last decade a relatively high degree of 

technical knowledge was needed in order to run most of the software for the 

production of CAD files. The software itself is quite expensive and usually used 

only by professionals in the field of engineering or architecture.  

With the “democratization” of 3D printing the offer of solutions usable from people 

with an average knowledge in IT started to rise and now it is possible to find many 

user-friendly computer programs that allow users to create a new design and modify an 

existing one. 

Such solution include free 3D software like Google SketchUp33 and OpenSCAD34, open 

source programs like Blender35 or FreeCAD36 and, of course,  more sophisticated 

commercial solutions like AutoCAD37, MAYA38 and 3DS Max39. It has to be noted, 

finally, that a new format called 3MF (3D Manufacturing Format), specifically designed 

for 3D printers, has been announced by 3MF consortium40 in May 2015. 

The introduction of such a format is not only important to “allow design applications to 

send full-fidelity 3D models to a mix of other applications, platforms, services and 

printers”, but also because it represents a concrete sign of interest of  leading 

companies in the field, that are investing to further improve the usability of the 

technology in the next years.41 

                                                        
32 Like the free app “123 catch” by Autodesk available for android devices or “Tridimensional MakerBot 

edition” available for iPhone and iPad. 
33 http://www.sketchup.com/  
34 http://www.openscad.org/  
35 http://www.blender.org/  
36 http://www.freecadweb.org/  
37 http://www.autodesk.it/products/autocad/overview  
38 http://www.autodesk.com/products/maya/overview  
39 http://www.autodesk.com/products/3ds-max/overview  

 
40 The 3MF Consortium is a Joint Development Foundation project joined by many important companies 

including Microsoft, hp, Autodesk and Shapeways more information at http://3mf.io/about-us/overview 

(Last visited 29.08.2015) 

 
41 For further information http://www.shapeways.com/blog/archives/20663-introducing-the-3d-

manufacturing-format.html (Last visited 29.08.2015) 

 

http://www.sketchup.com/
http://www.openscad.org/
http://www.blender.org/
http://www.freecadweb.org/
http://www.autodesk.it/products/autocad/overview
http://www.autodesk.com/products/maya/overview
http://www.autodesk.com/products/3ds-max/overview
http://www.jointdevelopment.org/
http://3mf.io/about-us/overview
http://www.shapeways.com/blog/archives/20663-introducing-the-3d-manufacturing-format.html
http://www.shapeways.com/blog/archives/20663-introducing-the-3d-manufacturing-format.html
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In the case of our shelf support pins luckily we did not have to learn how to use any 

software because an exact CAD copy of the part needed was available, among hundreds 

of other IKEA’s replacement parts, on a library of  CAD files on Thingiverse.com, at no 

expense.42 

As we can see with this small example, starting from zero it is possible to start 3D 

printing objects with a simple design with just a moderate investment ranking between 

300 and 600 €.  This gives access to the technology to a wide range of users, amateurs 

and professionals. 

2.5 Implications 

Because of the many potentialities of AM and the fact that its diffusion and 

development is in a very dynamic stage, we are witnessing a growing interest from the 

public and the media about the possibilities offered in terms of customization, savings 

and new business opportunities. 

As a result, it is not uncommon to hear the term “disruptive innovation” or “third 

industrial revolution” in relation to 3D printers. Respected magazines like “The 

Economist” and personalities like the US president Barack Obama have expressed their 

enthusiasm about the potential of this technology in changing the way in which objects 

are created and distributed. 

Nevertheless, it has to be said that the future implications of the 3D printing 

compartment will of course be influenced by the demand from the market and the 

capability of the technology ability to solve customers’ needs. It is highly probable that 

a broader diffusion of 3D printing could have consequences on both the economic and 

the legal existing framework but it is also true that those effects are strictly related to 

the quantity and quality of the future 3D printed production. 

Consequently, in order to have a comprehensive view of the phenomena and of its 

forecastable implications we also need to analyse which are the factors that may 

prevent its mass diffusion in the market in the near future. 

                                                        
42 The part has been uploaded on Thingiverse.com  by the user “yergacheffe” on July 2012 and can be 

found on http://www.thingiverse.com/thing:26850 (Last visited 29.08.2015) 

http://www.thingiverse.com/thing:26850
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2.6 Limits 

A vast volume of technical literature exists on the limitations and flaws of AM 

technologies, but this kind of research is not getting much attention from the media 

and consequently from the general public.  

From a study perspective, on the contrary, it is important to take into account all the 

possible elements that can have an effect on the units sold and installed worldwide. 

because it is safe to assume a correlation of this volume with the risk of infringements 

of e.g. intellectual property rights. 

The recent history of humanity is full of examples of innovations that promised to 

revolutionize society but ended up as failures43 even for a company that is universally 

recognized as a creative innovator in its field like Apple: In 1993 Apple introduced the 

Machintosh TV with the ambition to create an hybrid between computer and television. 

Despite of the initial hype and excitement for the innovation there were only 10.000 

sales and the project was abandoned. The same destiny has been faced by  other 

projects of the company, for example QuickTake, the first camera of Apple (pulled from 

the market after only 3 years), the computer Power Machintosh G4 Cube (too expensive 

for most customers) and, more recently, the music-based social network Ping (that 

failed because of the difficulties on accessing the contents and the lack of a streaming 

option). 

In most of the cases these failures can be ascribed to an excessive cost of the final 

product or its spare parts, on a lack of demand by users or by flaws in the design of the 

invention that makes it unsuitable for the consumers. Some of these characteristics 

could concern also AM.   

Which are than the main problems that risk undermining the mass diffusion44 of 3D 

printing? 

                                                        
43 The Daily Telegraph presented a list of 10 inventions that promised to revolutionize the society but 
failed in having a serious impact on the world http://www.telegraph.co.uk/technology/4985234/Top-10-
innovations-that-should-have-changed-the-world-but-didnt-manage-it.html (Last visited 29.08.2015) 
 
44 In the following section the term “mass diffusion” is meant to indicate the availability of the technology 

to a general public, with a general degree  of knowledge and skills and a spending capacity that varies from  

zero to few thousands euro. 

 

http://www.telegraph.co.uk/technology/4985234/Top-10-innovations-that-should-have-changed-the-world-but-didnt-manage-it.html
http://www.telegraph.co.uk/technology/4985234/Top-10-innovations-that-should-have-changed-the-world-but-didnt-manage-it.html
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A) COSTS: One of the major concerns about 3D printers at the present stage is 

their cost. We already discussed how the prices of a printer are decreasing and 

of how it is possible to find solutions for few hundred euros. Nevertheless the 

amount of items that you can produce with these printers and, most of all, the 

quality of the print in terms of level of detail and complexity of the design is 

quite limited with an “entry-level” version of machine. If you aim to obtain 

objects more elaborate than the support pin for a bookshelf, you will have to 

invest more money, the average price for a good printer still being around few 

thousands euros.45 

Another aspect to take into account is that raw materials for a 3D printers are 

already quite expensive if you calculate the cost for Kilogram and in case you 

want to have an object with a different material than simple PLA or ABS plastic, 

the cost of a 3D printed object risks to be higher than its retail price on a store.  

In this respect however, is it safe to assume that the prices of certain kind of raw 

materials like resins and metal powders will drop in case of a mass diffusion of 

the technology, with positive effects on the printing capability and the retail 

price of printed objects. A last aspect to take into account is that 3D printers 

operating costs are irrespective of scale economies, which means that in general 

the user will have irrelevant or no savings buying more items rather than just 

one. 

B) PRINTABLE MATERIALS: One of the limits of AM at its present stage is that 

the materials that can be used by the average user are generally confined to few 

options of plastics and resins. The amount of objects that are built with these 

materials is quite limited, as you can observe by counting the objects around 

you that are made only from plastic. 

Even though new machines capable of printing with different materials have 

recently been introduced,46 their elevated range of price makes them unsuitable 

                                                        
45 The annual  ranking by Toptenreviews.com (2015)  about the best desktop 3D printers in the market 

based on consumers interviews  found that the price for an average good desktop-printer varies from 928$ 

(Cubify cube) and 2.995$ (Lulzbot TAZ). See the full rank at http://3d-

printers.toptenreviews.com/?cmpid=ttr-ls (Last visited 29.08.15)  

 
46 For example the Connex Multi-Material 3D Printers are able to produce objects of different dimensions 

using a wide range of plastics, rubber, transparent and rigid photopolymers, while the Voxel8 printer 

introduced at the CES 2015 allows the users to print multi-material electronic parts. For more information 

http://3d-printers.toptenreviews.com/?cmpid=ttr-ls
http://3d-printers.toptenreviews.com/?cmpid=ttr-ls
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for domestic use. Another aspect to consider is that printing materials like 

metal, glass and ceramics is very different from using PLA or ABS filaments: the 

temperatures involved are much higher and ovens able to warm up to hundreds 

degrees Celsius are required. In these conditions safety becomes a concern and 

the tooling and finishing of an object require skills and equipment which are out 

of the availability of domestic users. 

C) POST-PRODUCTION: As a direct consequence of the previous point there is 

another inconvenience: Regardless on the material, many objects that have 

been printed require some kind of post-production, for example assembly, 

removal of the supporting structures, finishing, polishing or colouring. All these 

activities require a certain degree of manual skill, time and equipment that not 

everyone has. 

D) SPEED: Speed is one of the major problems of AM when it comes to its 

diffusion to the general public. Despite of the fact that AM is relatively quick, if 

compared to other manufacturing processes, when it comes to creating an 

object from scratch, the average time required to obtain a printed object is still 

quite long for most consumers. Typically a printer builds in layers with a 

thickness of around 100 micrometres (a tenth of a millimetre). To build on such 

a microscopic scale brings unquestionable advantages in terms of resolution, 

that have previously been discussed, but also problems when it comes to the 

amount of time required to deliver the final result. Even a relatively small object 

such as a golf ball usually takes hours to be printed and trying to increase the 

thickness of the layers or the velocity of the printhead has detrimental effects in 

terms of resolution and detail. Moreover not all the materials have the same 

physical characteristics: Plastics are usually extruded at a temperature around 

170-200 c°. Trying to reduce the printing time by increasing the temperature of 

extrusion, and consequently the amount of molten material that can be 

deposited in an amount of time, risks to threaten the physical properties of the 

raw material or the structure of the printed object. 

E) FUNCTIONING OBJECTS: Even if 3D printing is often advertised through 

images of perfectly working objects such as guitars or toys, at the moment 

                                                                                                                                                                   
visit: http://3dprintingindustry.com/2015/01/05/voxel8-unleashes-electronics-3d-printer-ces-world/ 

(Last visited 29.08.15) 

 

http://3dprintingindustry.com/2015/01/05/voxel8-unleashes-electronics-3d-printer-ces-world/
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printers are generally not able to produce a functioning object on a single 

printing process. What happens usually is that single parts are printed 

separately and then assembled on a final product. Even though the printing 

process is evolving and it is now possible to print different materials or to 

produce electronic components47 on a single print, in general 3D printers are 

not yet able to reproduce a whole functioning object on a single print, but rather 

just parts of it. 

F) EMISSIONS: A recent research48on the emissions of desktop 3D printers49 

highlighted how the use of thermoplastics can lead to unhealthy emissions 

potentially harmful for humans50. The study concluded that both the printers 

using ABS or PLA plastics emitted from20 billion ultrafine particles per minute, 

up to 200 billion particles per minute, consequently they can be described as 

“high emitters”. 

The results of the research “suggest that caution should be used when operating 

these 3D printing instruments inside unvented or unfiltered indoor 

environments due to their large emissions of UFPs”  

G) STRENGHT OF THE OBJECT: Compared to other manufacturing techniques 

the strength of a 3D printed object does not have the same amount of resistance 

to mechanical shocks, particularly the lateral ones. This is due to the layer-by-

layer constructing technique. According to a survey of Pwc and Zpryme on the 

barriers to 3D printing adoption51, the uncertainty about the quality of the final 

                                                        
47 For example the Voxel8 printer, developed by Harvard Professor Jennifer A. Lewis and her team and 

recently presented at the CES 2015, it allows the users to print electronic components using PLA plastic 

and silver ink. For further information visit http://www.voxel8.co/ (Last visited 12.05.2015) 

 
48 Stephensa, B. Azimia, P. Zeineb El Orcha, Ramosa, T. “Ultrafine particle emissions from desktop 3D 

printers” (2013) Atmospheric Environment, Volume 79, pp 334–339. 

 
49 This term is commonly referred to “entry-level” machines that are affordable for a large majority of the 

market. 

 
50 Due to their dimensions and structure ultrafine particle (or UFPs, particles less than 100 nm) emissions 

are able to deposit in both the pulmonary and alveolar regions of the lungs, as well as in head airways. 

According to the research “several recent epidemiological studies have shown that elevated UFP number 

concentrations are associated with adverse health effects, including total and cardio-respiratory mortality 

(Stölzel et al., 2007), hospital admissions for stroke (Andersen et al., 2010), and asthma symptoms” 
51Price Waterhouse Cooper “3D printing and the new shape of industrial manufacturing”(2014) 

 http://www.pwc.com/us/en/industrial-products/assets/3d-printing-next_manufacturing-pwc.pdf (last 

visited 29.08.2015) 

 

http://www.voxel8.co/
http://www.sciencedirect.com/science/article/pii/S1352231013005086
http://www.sciencedirect.com/science/article/pii/S1352231013005086
http://www.sciencedirect.com/science/article/pii/S1352231013005086
http://www.sciencedirect.com/science/article/pii/S1352231013005086
http://www.sciencedirect.com/science/article/pii/S1352231013005086
http://www.sciencedirect.com/science/article/pii/S1352231013005086
http://www.sciencedirect.com/science/article/pii/S1352231013005086
http://www.sciencedirect.com/science/article/pii/S1352231013005086
http://www.sciencedirect.com/science/journal/13522310
http://www.sciencedirect.com/science/journal/13522310/79/supp/C
http://www.sciencedirect.com/science/article/pii/S1352231013005086#bib29
http://www.sciencedirect.com/science/article/pii/S1352231013005086#bib2
http://www.pwc.com/us/en/industrial-products/assets/3d-printing-next_manufacturing-pwc.pdf
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product in terms of durability and reliability is the major concern for almost one 

company out of two. 

H) POTENTIAL EFFECTS ON THE EXISTING ECONOMICAL AND LEGAL 

FRAMEWORK: This broad section includes a number of potential problems 

that may arise in case of a larger adoption of AM in the society. The discussion 

of most of these aspects fall outside the research of this thesis, that in section 4 

will focus on various copyright-related aspects of AM, but it could include: 

 Possible loss of manufacturing jobs,  

 Unemployment,  

 Coin forgery and product counterfeiting , 

 Bioprinting ethics, 

 Possibility to print guns or “socially dangerous items”52,  

 Issues with insurances of quality in terms of liability for printed objects 

 And obviously, concerns involving intellectual property law that will be 
discussed in the next section. 

2.7 Possibilities 

As discussed above, like other technologies in a relatively early stage of development, 

the AM process has some flaws and technical problems that need to be solved. 

Nevertheless, this technology also offers interesting upsides that allow to perform, plan 

and even think of production in a totally new way. This section will try to explain some 

of these aspects and introduce in more detail a specific one, customization, that can 

have interesting implications from a study perspective. 

The capability to download the file of a product and manufacture it directly where the 

object is needed could revolutionize the way in which products are distributed in terms 

of logistics, transport and reduction of transaction costs.  

One of the most interesting aspects of AM is that it permits the creation of shapes and 

designs that could not be created with any “traditional” way of manufacturing.  

                                                        
52 Due to the fact that CAD files can be modified is potentially possible to print weapons with a shape of 

innocuous object (e.g. a box or a book) or with materials that cannot be detected using  the conventional 

security system (e.g. a metal detector). 
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The concept has been synthesized exhaustively by [Prinz, F. B.; Merz, R.; Weiss, Lee] 

who noted that “because parts are built up layer by layer, there is always a flat-topped 

surface with unrestricted access for the laser (or other solidifying or depositing device) 

to gain access to build upon”. Moreover, by eliminating “the tool-path calculation 

problems of numerically-controlled cutting machines” it becomes “very simple to write 

a computer program to control the machine from a computer model of the shape 

required”. 53   

The unrestricted accessibility to the layers at different stages of the building process 

makes it possible to build “impossible shapes” based on, for example, mathematical 

formulae54. Such structures are usually very expensive or difficult, if not impossible, to 

build with any other manufacturing method. 

Due to the characteristics of the building process of a 3D printer it is possible to create 

an object that is incorporated into another object with a mathematical degree of 

precision and detail.  Unlike what happens with other manufacturing procedures, the 

objects are not created separately and assembled in a second moment but printed as 

one single block as an inseparable geometry. This feature is extremely useful and 

utilized in the prototyping industry and it also paves the path to interesting applications 

in different fields, including architecture, construction, automotive, aerospace, military, 

industrial design, engineering, biotechnology, fashion, jewellery, education and medical 

industry. 

In parallel with the increasing of the quality and the level of detail of the printers, the 

printing process started to include many possibilities in terms of materials and 

nowadays is possible to print with a wide range of inputs including plastic, metal, 

                                                        
53 Fritz B. Prinz, Merz, R. and Lee Weiss, "Building Parts You Could Not Build Before," (1997) Proceedings 

of the 8th International Conference on Production Engineering , pp. 40-44 

 
54 For this reason it is not uncommon to find such items categorize listed under the category “mathematical 

art”. For some example please visit: http://www.shapeways.com/marketplace/art/mathematical-art/ (Last 

visited 29.08.2015)  

http://en.wikipedia.org/wiki/Industrial_design
http://en.wikipedia.org/wiki/Engineering
http://www.ri.cmu.edu/person.html?person_id=1160
http://www.ri.cmu.edu/person.html?person_id=336
http://www.shapeways.com/marketplace/art/mathematical-art/
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thermoplastic resins, ceramic, glass, food55,  composites of wood and stone, biological 

cells56. 

To open manufacturing to an exponentially bigger number of producers paves the way 

to interesting scenarios. On one side, the technology offers many possibilities in terms 

of customization of products that can be engineered taking into account the needs of 

the users. On the other side, the possibility of everyone to create or modify a CAD 

model could open the market of innovation and the users themselves can became a 

source of new products and designs. 

                                                        
55 At the last CES, in January 2015 was possible to taste 3D printed versions of different kind of foods, 

including sweets and pizzas. For more information http://www.ign.com/articles/2015/01/08/ces-2015-

we-ate-3d-printed-pizza or 

https://www.youtube.com/watch?v=BWbFYZTrpM4 (Last visited 29.08.2015) 

 
56 The interest in the field started rising with the first US patent 7051654"Ink-jet printing of viable cells", 

issued in 2006. The patent was about “A method for forming an array of viable cells is provided. In one 

embodiment, the method comprises ink-jet printing a cellular composition containing cells onto a 

substrate. Upon printing, at least about 25% of the cells remain viable after incubation for 24 hours at 

37.degree. C. in a 5% CO.sub.2/95% O.sub.2 environment”. Nowadays many companies are interested in 

creating fully functional human tissue using 3D printing, for more information: 

http://www.organovo.com/ (Last visited 29.08.2015). 

 

http://www.ign.com/articles/2015/01/08/ces-2015-we-ate-3d-printed-pizza
http://www.ign.com/articles/2015/01/08/ces-2015-we-ate-3d-printed-pizza
https://www.youtube.com/watch?v=BWbFYZTrpM4
http://www.organovo.com/
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3 CUSTOMIZING PRODUCTS 

3.1 Customization 

The definition of customize is “to make or change something according to the buyer's or 

user's needs”.57 

As already introduced, one of the most interesting implications of additive 

manufacturing as a productive method is that it allows to expand the base of people 

that can participate in the planning and realization of an object. 

When using 3D printing,  the aesthetic and functional choices behind the creation of a 

shoe, a vase, a necklace or a sculpture  are not restricted to designers and artisans 

anymore, but opened to anyone with a sufficient knowledge of the process, and 

sometimes even to people without these skills. 3D printing, in fact, facilitates the 

creation of objects “on demand”, based on needs or feedback coming from possible 

final users of the product.  

This way even people without any technical background on AM can become an active 

part of the process of realization of an item: A person with a malformation on the foot 

could be able to send a scansion of his limb to a manufacturer and finally have a shoe 

suitable for the specific necessity, a pen can be designed to be used by a specific 

student, a figurine can be shaped based on the preferences of a fan. 

A recent study58 offers one example of the potentialities of customized production 

through 3D printers: 

A team of researchers analysed the effect of the geometrical shape of pills in terms of 

capability to release the drug contained in them. 

Using a FDM printer to extrude filaments of polyvinyl alcohol containing 

approximately 4% paracetamol, the researchers created pills in 5 different shapes: a 

cube, a pyramid, a cylinder, a sphere and a torus.59 

                                                        
57 Source: Cambridge dictionary. 

 
58 Goyanes, A. Robles Martinez, P. Asma Buanz, W. Basit, A. Gaisford, S. “Effect of geometry on drug 
release from3D printed tablets”. International Journal of Pharmaceutics (2015) 
Please see: http://www.sciencedirect.com/science/article/pii/S0378517315003890  (Last visited 
29.08.2015) 

 

http://dictionary.cambridge.org/dictionary/british/change
http://dictionary.cambridge.org/dictionary/british/accord
http://dictionary.cambridge.org/dictionary/british/need
http://www.sciencedirect.com/science/article/pii/S0378517315003890
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Successively the research team studied how quickly the paracetamol contained in the 

different pills was released to verify if there was any correlation between the shape of 

the pills and the amount of drug released over time. 

In their conclusions the team found that the geometrical shape of the tablet does affect 

the erosion of the pills, and consequently the percentage of drug dissolution overtime. 

In other words, depending on the “surface are to volume ratio”, the paracetamol 

contained in a pill with a pyramidal shape is released faster than the same amount of 

drug contained on a tablet with a cylindrical or spherical shape. 

 In this example, to customize means being able to deliver drugs in a personalized 

timespan depending on the specific clinical history of the recipient. If a patient is in 

need for a quick release of the active ingredient it will be possible to print the medicine 

on a pyramidal shape, while if the necessity is to give more time to the body to absorb 

the drug, a more spherical shape will be created.  

As underlined by the researchers in their conclusions, 3D printing as a manufacturing 

technology for pharmaceutics allows the “easy fabrication of tablets with different 

geometries, many of which would be challenging to manufacture by powder 

compaction”. 

The team also specified that 3D printers enabled the modulation of “drug dissolution 

profiles and can aid in the rational design of new dosage forms with specific pharma-

kinetics characteristic or targeted to different sites of the gut”.60 

The possibility to create new kinds of medicine to target the specific needs of different 

patients is only one of the possibilities that 3D printing offers in terms of customization 

of production; but who will materially perform this process? Is the average user capable 

of customizing a product? Are the resources and skills required to perform such task 

available to everyone? 

                                                                                                                                                                   
59 “The sizes of the shapes were varied using the scale function of the software to fabricate tablets of 

constant surface area (275 mm2), surface area/volume ratio (1:1) or weight (500 mg). In all cases, however, 

the ratio of the length, width and height of each shape was kept constant" “Effect of geometry on drug 

release from3D printed tablets” supra note 58, page 2. 
60 Supra note 58, page 7. 
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3.2 “Printing Centres” 

 
As we have already discussed, there is a general consensus about the possibilities 

offered by AM, and a future growth of the industry is forecasted by experts and rating 

companies alike. 

However, an in-depth analysis of the functioning and the limits of the technology 

underlines that this growth may not be homogenous. 

In the short term, it is safe to assume that for private consumers and families the 

adoption of 3D printing will be confined to machines using Fused Deposit Modelling 

and similar technologies, while more complex methods of printing (involving e.g. 

metal) require a substantial investment in terms of money, skills and equipment. 

In the short period it is likely that only companies and factories will have access to a 

sufficient amount of this kind of resources.   

The mentioned process might have the same characteristics that we already observed 

during the phase of early adoption of devices like computers, ink-printers, copy 

machines, fax and scanners.  

At the time of their introduction, these machines were expensive, slow and their 

functionalities were more useful in an office rather than a private home. Consequently, 

in the beginning of the 90’s a person who wanted to copy a document or send a fax 

would have usually gone to his work or to study place and used the fax or the copy 

machine in his office, library or university. 

A similar dynamic will probably be observed for 3D printers, with affordable low-end 

machines that will be bought from individuals and enthusiasts for simple needs, while 

for more complex objects people will look for solutions coming from institutions, both 

with a physical61 or a digital address62 that we could define as “printing centres”.  

                                                        
61 For example,  Makerbot opened  its first retail stores in New York, Boston and Greenwich offering an in-

store print service. At the same time 3D printing solutions are more and more available in public spaces 

such as schools and libraries. 

 
62 Through online portals like Shapeways.com that offer the consumers the possibility to submit a design to 

print, as well as the opportunity to buy objects designed by others.  
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This eventuality is particularly interesting from a business point of view because 

companies that can invest on AM could benefit from some of the upsides of the 

technology, like the possibility to customize products and a reduction of logistic costs, 

as well as from a rising demand of new kinds of designs that those printers are able to 

produce. 

To clarify this concept the case of SuperFanArt will be discussed. This project, the first 

of its kind in history, will serve both as an example and a case study to contextualize the 

application of customization through 3D printing in the real world. The final goal that 

the author aims to achieve is to provide useful forecasts, elements and reflections for 

further discussions of a topic that could have an extensive impact on the future of 

manufacturing.   

3.3 SuperFanArt by Shapeways 

 
The involvement of users’ or buyers’ wishes in the creative process is the centre of an 

ambitious pilot-project involving 3D printing and intellectual property (IP) rights. This 

project, called SuperFanArt, started in 2014 and recently concluded63, represented one 

of the first attempts to create a bridge between 3D printing and a major manufacturer 

corporation. 

The project has been officially presented on the last quarter of 2014 by Shapeways, one 

of the most active providers of 3D printing services, which introduced an innovative 

collaboration with the giant of the toy industry Hasbro Inc. 

With its revenue of $4.09 billion, Hasbro is the second largest toy manufacturer in the 

US (after Mattel), managing some of the most popular gaming brands including Littlest 

Pet Shop, Magic: The Gathering, Monopoly, My Little Pony, Nerf, Play-Doh and 

Transformers. 64  

                                                        
63An official communication of Shapeways, dated 14 July 2015, talked about the “natural conclusion” of the 

project, without specifying any particular reasons for the end of the collaboration. Shapeways has anyway 

confirmed that this first experiment will not be the end of this type of collaboration 

Read the official note of the company on http://www.shapeways.com/blog/archives/21553-the-future-of-

superfanart.html (Last visited 29.08.2015) 

   
64 Data referred to the year 2012. Source: Hasbro inc. Full report on : 

http://files.shareholder.com/downloads/HAS/35740836x0x646556/5a456eee-44e8-40e7-b787-

aad20365380d/Corporate_Fact_Sheet_August_2013.pdf (Last visited 29.08.2015]  

http://www.shapeways.com/blog/archives/21553-the-future-of-superfanart.html
http://www.shapeways.com/blog/archives/21553-the-future-of-superfanart.html
http://files.shareholder.com/downloads/HAS/35740836x0x646556/5a456eee-44e8-40e7-b787-aad20365380d/Corporate_Fact_Sheet_August_2013.pdf
http://files.shareholder.com/downloads/HAS/35740836x0x646556/5a456eee-44e8-40e7-b787-aad20365380d/Corporate_Fact_Sheet_August_2013.pdf
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The community of Shapeways, on the other hand, counts more than 300,000 members 

and 10,000 shops selling designs and items resulting on a massive catalogue of more 

than three million products and 60,000 monthly orders, which are received, printed 

and shipped around the world.65 

The project SuperFanArt, aimed to open a new era in manufacturing, during which the 

way to think, design and produce objects is completely rethought in order to include 

ideas, wishes and feedback coming from the internet community.  

The final goal of the campaign has been to allow the users of Shapeways to create their 

fully-licensed versions of some of the pieces in the Hasbro portfolio and to 

commercialize them through the platform of Shapeways. 

By using SuperFanArt, designers, fans and game-enthusiasts are now able to submit 

their own versions of some of the most popular games on Hasbro’s portfolio and even 

products that were not currently manufactured by the company like for example 

pendants, bracelets or keychains. 

The first phase of this pilot project was restricted to five artists who created their 

version of famous figurines of the well-known “My Little Pony” brand. Due to the good 

coverage of the initiative by the media the program was than extended and Hasbro has 

become a pioneer in opening its intellectual property to the internet community, and 

enabled users to design and print items of a wide set of brands managed by Hasbro, 

namely:  

 My Little Pony,  

 Transformers, 

 Dungeons & Dragons,  

 Monopoly,  

 Scrabble (to be sold in US and Canada only),  

 DragonVale,  

 GI Joe 

                                                        

65 Wortham J. “Shapeways Raises $30 Million to Bring 3-D Printing Mainstream” (April 2013) The New 

York Times. Full article at: http://bits.blogs.nytimes.com/2013/04/23/shapeways-raises-30-million-to-

bring-3-d-printing-mainstream/?_r=0 (Last visited 29.08.2015) 

http://bits.blogs.nytimes.com/author/jenna-wortham/
http://bits.blogs.nytimes.com/2013/04/23/shapeways-raises-30-million-to-bring-3-d-printing-mainstream/?_r=0
http://bits.blogs.nytimes.com/2013/04/23/shapeways-raises-30-million-to-bring-3-d-printing-mainstream/?_r=0
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This way Hasbro created a new fan-based business segment, introducing a concept that 

John Frascotti, chief marketing officer of the company, has described as “mass-

customization”, recognizing that “what 3-D printing truly empowers is the creation of 

artwork that maybe wouldn’t make sense for mass production, but it makes sense for a 

unique item”.66 

The concept of mass-customization, like the first AM techniques, has been introduced 

in the end of the 80’s and thanks to 3D printing could became a valuable option, 

especially in a regime of global competition where, as noted by Tuominen  “there is 

great pressure on companies to offer tailored applications at the same price as standard 

products”.67 The raising offer of products and services worldwide, and the related 

competition, is forcing the business to become increasingly consumer-oriented and to 

target niches of the market that can be exploited profitably. 

In this respect the experiment of SuperFanArt is very interesting because Hasbro 

became one of the first global player to share its IP with the online community. This 

could bring possible positive effects in different domains:  

 Decrease of IP litigation 

 Customer satisfaction 

 Savings in market research and focused investments 

3.4 Decrease of IP litigations 

In the current globalized market IP represents an asset of growing importance. For this 

reason, a frequent approach by the IP holders is to aggressively defend all their IP 

rights, especially in the internet environment in which the risk to “lose the control” of 

the content is higher. 

 To open official, authorized channels on the web could represent a valuable option for 

companies in reducing the IP infringements and related litigation costs, this because 

                                                        
66 Harris, E. A. “Hasbro to collaborate with 3-D printing company to sell artwork” (July 2014)  The New 

York Times. Full article at: http://www.nytimes.com/2014/07/21/business/hasbro-selling-my-little-pony-

fan-art.html?_r=3  (Last visited 29.08.2015) 

 
67 Tuominen, K. “Development Models: Competitive Advantage through Mass-Customization” (2013) 

Baldrige 2013-14, page 7. 

 

http://www.nytimes.com/2014/07/21/business/hasbro-selling-my-little-pony-fan-art.html?_r=3
http://www.nytimes.com/2014/07/21/business/hasbro-selling-my-little-pony-fan-art.html?_r=3
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the reasons why people infringe some rights, like for example copyright, are not always 

the same. 

There are users or criminal organizations that are breaking the law intentionally with 

the sole purpose of making a profit. These kind of figures, that we can call “dark 

infringers” usually operate in an organized, systematic, aware and anonymous68 way to 

carry out a huge volume of infringements. On the other hand there is a huge volume of 

people that we can define “clear infringers”, that are not completely aware of violating 

the law or of the consequences of their actions (e.g. an under-age person that 

downloads a videogame or a song) or that are trying to access content that is not 

available in their current location (e.g. the streaming of a hockey match or a concert). 

These people usually download or share files in minor quantities and often for personal 

use (e.g. downloading a TV series to watch it, without any intention of selling it to 

anyone) and often they would not break the law at all, if any legal alternative would be 

available.  

To introduce legal channels of creation and distribution of products or services under a 

regular license could represent an opportunity for the “clear infringers” to have this 

lawful alternative. This model in the past has been the success of channels like iTunes, 

Amazon or Spotify that offered a fast, cheap and most of all legal alternative to access 

or buy music, series or movies on the net.  

The good thing about this kind of solution is that, by offering a lawful alternative, the 

base of potential users, and thus the business volume of the illegal channels, is reduced. 

Moreover, a lower number of infringers (or a larger volume of non-infringers) means 

fewer expenses in monitoring and tracking infringements and a cut in the costs of 

litigation. 

To create such a channel obviously represents also a threat for the IP holders. Before 

iTunes and similar platforms the average retail price for a music album on CD was 

much higher than nowadays. Rob Dickinson, former chairman of Warner Music UK, 

noted an “erosion”  of the market due to online retailers declaring that “a chart CD 

                                                        
68 In this case the term is used to indicate that, while the internet guarantees to everyone a certain degree 

of privacy without any active intervention from the user, there are people that are actively seeking for an 

higher degree of concealed identity through different systems (e.g. cryptography, encryption, software to 

change the IP address ) with the sole purpose of committing a crime without consequences. 
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could be £12.99” during the period in which he was running the company and  “A chart 

CD now can be £6.99, maybe even £5.99."69 

Moreover, leaving freedom to the users on a segment like physical products could lead 

to undesired effects, which is why in the first phase the project was restricted to a 

selected base of designers that were requested to sign an agreement to ensure that none 

of the designs uploaded would violate the policy of the company about pornography, 

hateful or offensive content.70 

This way Hasbro also had a valuable tool to ensure control over what kind of material is 

associated with the brand. 

3.5 Customer Satisfaction 

In a more and more complex and competitive market, the capability of a company to 

satisfy the wishes of the consumers and, consequently, to build a long-term loyalty with 

them is becoming more and more important. This is because the competition forces a 

company not only to find new consumers, but also to invest in order to retain them and 

avoid that they switch to the competitors. 

A demonstration of this is the increasing amount of budget that is spent globally on 

marketing and advertising to create brand culture rather than simple brand awareness.   

Many studies have investigated and found a direct link between the engagement of 

customers on the perceived quality and the final customer satisfaction. According to 

Ennew and Binks, in the case of a “typically unstandardized” offer (the main criteria of 

a customized production) the degree of satisfaction, engagement and customer 

retention is incisively influenced by the participation the customer itself on the creative 

process. 

                                                        

69 Youngs, L. “Album price 'should drop to £1' BBC news (October 2010) full article at: 

http://www.bbc.co.uk/news/entertainment-arts-11547279 (Last visited 29.08.2015) 

 
70 In particular “All User Generated Content should not be or contain abusive, harassing, threatening, 

defamatory, obscene, fraudulent, deceptive, misleading, offensive, pornographic, illegal or unlawful 

information or be likely to infringe or infringing on any intellectual property rights” Shapeways term and 

conditions, section User generated Content. http://www.shapeways.com/terms_and_conditions  (Last 

visited 29.08.2015)  

http://www.bbc.co.uk/news/entertainment-arts-11547279
http://www.shapeways.com/terms_and_conditions
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Different dimensions of customer participation can have potential positive effects on 

customer satisfaction.  By promoting personal interaction and information sharing, 

companies are enabled to create a participative behaviour, which increases the 

perceived quality of the service provided and an increasing loyalty from their 

consumers. 

This is because one of the main reasons of customer dissatisfaction is the distance 

between expectations and reality. In other words what we encounter when we get 

something different from what we were expecting. Through customer participation, on 

the contrary, customers have a more realistic idea of what they are going to obtain and 

a customized product based on their feedback, if not entirely designed by the users, can 

enhance the sense of engagement, resulting in a better customer experience, one of the 

most important steps to build brand loyalty and customer retention. 

3.6 Savings in Market Research and Focused Investments 

A second interesting implication of the SuperFanArt project is that it represents an 

evolution in the way to conceive a product. 

Every day companies around the world spend billions in market research, data analysis, 

customer surveys and interviews. Typically the aim of this procedure is to look into the 

preferences of a group of people, identify their tastes, wishes and preferences to 

determine if it is possible to create a new product to target and exploit these needs in a 

way which is profitable for the company. 

In the end of the process usually a new product is conceived, marketed and introduced 

to the market for the first time. 

As we already discussed in the section 2.6, history is full of examples of products that 

were meant to be successful and resulted in an unexpected failure with huge losses in 

research, time and marketing investments. Most of these failures have one thing in 

common: they start from a failure of the creators of the product in truly understanding 

the market and the needs of consumers.  

Without affirming that 3D printing will totally prevent such unfortunate events to 

happen again in the future, the author would like to underline that giving consumers 

the possibility to shape a creation that embodies their preferences can be a potentially 

ground breaking way to obtain feedback directly from the market. 
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Many studies and quantitative researches have proven that involving users in the 

creation of a product can give important results in terms of functional utility71, design, 

novelty and customer benefit.72 

The following chart represents a simplified scenario of the way a new product is usually 

created (figure 1), which is then compared with a possible alternative model that 3D 

printing and projects like SuperFanArt may enable for the future (figure 2). 

Figure 1 Simplified version 
of the process of creation of a 
product  

Traditionally a group of 

people, with their different 

expectations and needs, 

form a potential market for a 

product or a service. In this 

context, one of the most 

difficult tasks for an 

enterprise is to understand 

these different needs to 

determine whether or not 

there is potential demand 

for a new solution, and if the 

expectations of the market 

can be profitably exploited 

with such a product.  

The company then organizes its work to clearly define what can be needed by the mass 

of potential customers. This step usually involves market research, customer surveys 

                                                        
71 An interesting synthesis of many of these studies is offered by Eric von Hippel, “the dominant role of 
users in the scientific instrument innovation process” Alfred P. Sloan School of Management, 
Massachusetts Institute of Technology. Full text at 
http://web.mit.edu/people/evhippel/papers/1976%20vH%20instruments%20paper.pdf (Last visited 
29.08.2015) 
and  
Eric von Hippel “Democratizing innovation: The evolving phenomenon of user innovation ” (2005) 
Journal für Betriebswirtschaft Volume 55, Issue 1, pp 63-78.  

1.1 72 Poetz, M.K. Schreier, M. “The Value of Crowdsourcing: Can Users Really Compete with 
Professionals in Generating New Product Ideas?” (2012) Journal of Product Innovation 
Management, Volume 29, Issue 2, pp. 245–256. 

http://web.mit.edu/people/evhippel/papers/1976%20vH%20instruments%20paper.pdf
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and the analysis of data concerning, for example, customer satisfaction and 

preferences. 

After this step a new product is conceived and developed, tested and finally is ready to 

be marketed with different modalities, depending on the type of product and the quality 

and quantity of audience that the producer aims to reach. 

The new product is then launched in the marketplace and reaches the consumers that 

are free to like (paying the selling price of the product) or dislike it (red arrow), in 

which case their interest will not be 

monetized by the company. 

The difference between the people 

that liked and paid for the new 

product and the ones that did not 

(or preferred a similar solution 

offered by the competitors) usually 

determines the overall success of a 

new product or service.  

It is therefore of primary 

importance for a company to 

clearly understand and determine 

what kind of solution is needed by 

the marketplace before investing in 

development, marketing and 

commercialization. 

 

Figure 2 Variation in the process of creation of a process enabled by user’s customization 

In this respect the involvement of consumers or potential users of the new product in 

the creative process can have interesting implications (figure 2). 

Let’s use again our pilot case SuperFanArt. In this case a company, Hasbro, gave the 

possibility to single users in the marketplace to determine independently what kind of 

products they would like to create. The users are then able to manage independently 
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the creation of new items to fulfil their interest and expectations, and to market them 

directly using the platform of Shapeways. 

Clearly not all the people that form a potential market for a new toy produced by 

Hasbro are part of Shapeways, and even the components of the community are divided 

in “developers” and “non-developers”.  

The larger part of the traffic on Shapeways is probably represented by members of the 

latter category, who often don’t have the technical skills, the time, or the willingness to 

learn how use a CAD software to produce their own prints. These users are typically 

interested in going through the offer, buying something that they like, giving feedback, 

or asking the active developers to modify some products according to specific 

preferences (for example to produce a ring in a smaller size, change the colours of a 

necklace or develop a slightly different version of a figurine). 

The developers of new contents create or modify their own licensed products according 

to the feedback received, and market them on Shapeways.  

Clearly not all the ideas are equally successful, but some of the products created by the 

users have better performances than others (green box). These performances can be 

actively measured and evaluated through objective criteria, as you can notice through 

this screenshot of one of the products currently available on Shapeways, taken as an 

example:  

Figure 3 represents the user interface for one of the products73 currently on sale on 

Shapeways. It contains all the information concerning the item including, name, price, 

size, material and photos from different angles. 

                                                        
73 “Dragonvale Baby Fire Dragon” uploaded by the user “enix04” with official license of the brand 

Dragonvale, owned by Hasbro as part of the SuperfanArt project in collaboration with Shapeways. 

Link to the figurine:  http://www.shapeways.com/product/DLLJ7CNXQ/dragonvale-baby-fire-

dragon?li=search-results-2&optionId=42147387 (Last visited 29.08.2015) 

 

http://www.shapeways.com/product/DLLJ7CNXQ/dragonvale-baby-fire-dragon?li=search-results-2&optionId=42147387
http://www.shapeways.com/product/DLLJ7CNXQ/dragonvale-baby-fire-dragon?li=search-results-2&optionId=42147387
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Figure 3  User interface of one of the pages of Shapeways.com 

Intuitively, one of the most accurate indicators of the success of the figurine shown 

above is the data concerning its sales. In other words, how many times the object has 

been ordered and purchased completing the steps of check-out74 available after you 

have pressed the blue “BUY NOW” button (a).  

In this respect, it has to be noted that, as discussed on the previous section, the retail 

price of a 3D printed object is still relatively high if compared with other manufacturing 

processes75, therefore it is safe to assume that the sale volume of an object can be seen 

has a reliable indicator of the real interest of the buyers in a specific product.  

Is the amount of sales the only parameter to understand the popularity of a product? 

Obviously not, and the buyer’s interface shown above is a good example of how is 

Shapeways is enabled to obtain, and possibly monitor, a wider range of information 

about the tastes of its consumers. 

Whether you are actually buying the product or just scrolling the offer seeking for a nice 

present for your girlfriend, you can always express your preference for a product by 

                                                        
 74In order to complete the check-out, the buyer has to be registered and logged-in Shapeways and to give 

the information needed to deliver the order. 

  
75 In this specific case, the figurine used for the example is manufactured in coloured sandstone. It has a 

width of 5.274cm, height of 7.138 cm and a depth of 7.666 cm and it is sold at a retail price of 56. 52€  
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marking it as one of your favourite (e) or suggesting it to your friends by sharing the 

product on social media like facebook, Pinterest or twitter (b). 

The wishlist button (c) allows you to add the product on a list of articles that you like or 

would purchase, it also acts as some sort of “shopping list” or as a “reminder” for 

articles that customer like but cannot be bought at the moment like, for example, a gift 

for a future birthday.  

From the perspective of a producer/seller, the presence of its article on a wishlist can 

mean that someone is potentially interested on the product, but it is not buying it. This 

could be a symptom of something “wrong” about the product, like a retail price too high 

or issues about the size or the material.  

Even in this circumstance, Shapeways allows single users to contact the developer of 

the product (d) and give feedback or ask questions. This is one of the most used options 

when it comes to customizing a product, and it is not uncommon to see potential 

consumers asking for a similar version of a product that is already on sale.  

It is also possible to share thoughts, questions and ideas with other users or the 

developer through a public chat, available below every product. 

Moreover, Shapeways allows users to express their preferences for specific developers 

by “following” them (d). This allows users to be constantly updated about the latest 

creations of that specific designer and Shapeways to track who the most effective and 

popular creators of contents on the platform are. 

To recap, through the data voluntarily provided by its users, Shapeways is enabled to 

have information concerning: 

 Sales volume per product  

 Interest generated by a product on Shapeways 

 Interest generated by a product on social media  

 Preferences for a specific designers  

 Feedback, questions, suggestions about a specific product 

 Traffic generated by a every product or designer 

 Geographical partition of consumers 
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A cross-analysis of this data is a powerful tool in understanding the tastes of the 

consumers, their needs, and to determine if there is a potential demand for a new 

product. This potentially allows to rethink the way in which the investments for the 

development of a new article are allocated, because it permits a company to identify 

and target customers’ needs a lot more precisely than ever before. A new product 

tailored on the requirements of its potential consumers means a higher degree of 

acceptance of the product by its audience, a decrease of unsuccessful products launched 

into the market and a better return of investment (ROI). 

As is clearly explained by Shapeways in its term and condition, the company is already 

monitoring these data, in particular on the section “Information We Collect by 

Automated Means” the company states that: 

“We collect certain information by automated means when you visit our website, such 

as how many users visited our site and the pages accessed. By collecting this 

information, we learn how to best tailor our website to our visitors. We collect this 

information through various means such as cookies, Google analytics, and IP 

addresses” 

[…] 

Our Website uses Google Analytics, a web analytics service provided by Google, Inc. 

Google Analytics uses cookies to help analyze how users use this Website. The 

information generated by the cookie about your use of this Website (such as your IP 

address, the URL visited, the date and time the page was viewed) will be transmitted 

to and stored by Google on servers in the United States.  

[…] 

When you visit our Website, we may view the IP address of the device you use to 

connect to the Internet. We use this information to determine the general physical 

location of the device and understand from what regions of the world our Website 

visitors come. We also may use this information to enhance our Website.” 76 

At the moment it is unclear if this information is systematically collected by Shapeways 

for the mentioned purposes, as well as if they have been disclosed to other business 

                                                        
76 Shapeways Privacy Statement, section “Information We Collect by Automated Means” see 

http://www.shapeways.com/legal/privacy-statement (Last visited 29.08.2015) 

 

http://www.shapeways.com/legal/privacy-statement
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partners like Hasbro. Nevertheless, the possibility of a careful study and cross analysis 

of the data mentioned could represent a potentially valuable tool in planning, 

manufacturing and further customizing new products with better expected 

performances in terms of sales than the ones conceived with “traditional” methods. 
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4 COPYRIGHT-RELATED ASPECTS OF CUSTOMIZATION OF 

PRODUCTS 

4.1 Copyright and 3D Printing 

In the previous section we saw the functioning of the main AM technologies  and 

discussed some of the elements that can make them an important innovation in many 

fields and among a number of different actors, but also underlined some of the possible 

problems related to a development of 3D printing. 

Moreover, we discussed how and why customization can be one of the most interesting 

aspects that can make additive manufacturing something new and revolutionary if 

compared with the main productive systems that have been utilized until now. 

The process of mass customization potentially enabled by 3D printing could force us to 

rethink the role of the user in the way a new product is conceived and realized. 3D 

printing can be one of the most interesting tools to foster user innovation and redefine 

the role of the consumer, from a simple end-user to an actively involved subject in the 

realization of new products. This opportunity paves the path to a whole new range of 

business models ranging from mass-producing products ideated by lead-users77 to 

supplying toolkits or platforms to make them realize products that best fit their tastes, 

or again, offering complementary products or services such as technical support or 

post-production services like polishing, painting, assembling and so on. 

The case study of Shapeways discussed in the second section represents a mix of some 

of these elements. On one hand the platform offers a functional and user-friendly 

interface to display and trade original creations of the users. On the other hand, among 

the functionalities offered by the website, it is possible to give feedback or express 

wishes regarding the customization of a product, as well as to hire a professional 

designer to realize a CAD file in cooperation with a consumer (the so called CoCreator 

service). Moreover, as shown previously, the activities of the users and the management 

                                                        
77 The concept of “lead user” has been introduced by Von Hippel in “Democratizing innovation: The 

evolving phenomenon of user innovation” ( 2005) chapter 10. The figure of a lead user can be 

characterized by three elements. Firstly, they are experiencing need s that are not currently satisfied by any 

product or service available into the market. Secondly their needs somehow anticipate the presence of 

similar needs of a multitude of other consumers in the market. Lastly, a lead user is willing to spend time 

and other resources to develop a solution that is able to satisfy his needs better than the options currently 

available on the market. 
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of their user generated contents could represent a valuable tool in obtaining indications 

regarding potentially profitable new products that could be mass-produced. 

In case of a further affirmation of AM as a manufacturing technique it is safe to assume 

that similar business models will increase and new ones will be introduced. 

This eventuality has, however, to face a series of challenges similar to the ones 

summarized by Lessig in four main categories that include social norms, market, the 

world physical architecture and the legal system.78 

The four modalities described can also represent the main barriers to the adoption of a 

new type of technology, behaviour or product. Among these, the legal system surely 

represents one of the main challenges. 

The fast progression of technological innovation combined with the extreme dynamism 

and participation in channels like the internet entail that often the creativity and the 

variety of behaviours of mankind are able to surprise and outsmart the legislators. 

Moreover, while technical and technological progress is not anchored to rigid schedules 

and deadlines, the evolution of the legal system is forced to face technical times due to 

for example the discussion and approval of a new law.  

As a consequence, is not uncommon for the legal regime to not be adequately aligned 

with the fast updates brought by technological progress – and 3D printing is no 

exception. 

In other words, the future of 3D printing will necessarily have to deal with a series of 

legal interrogatives, and the affirmation of business models like the one of Shapeways 

will be positively or negatively influenced by the solution of the legal challenges that 

have to be faced in order to reduce the legal ambiguity and provide solid bases for a 

further development. The aim of this section is to identify, and possibly analyse and 

discuss some of these elements. 

The following part will focus on 3D printing under the lens of the applicable legal 

framework. 

                                                        
78 Lessig, L. “Free culture: how big media uses technology and law to lock down culture and control 

creativity “ (2004) The Penguin Press, pp.116-129. Available at: http://www.free-culture.cc/freeculture.pdf 

(last visited 29.08.2015) 

http://www.free-culture.cc/freeculture.pdf
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For the limited scope of this thesis the study will be confined to the issues related to 

copyright law even though AM is expected to interest (and possibly create problems) in 

many other legal fields, including, but not limited to, counterfeiting of products, forgery 

of currency, production of weapons and uncertainties about the certifications of quality 

and safety of the parts that are printed. 

In terms of intellectual property protection it is clear that a mass-diffusion of 3D 

printing technologies could bring challenges to the existing legal framework. In the 

recent past we have already had an example of how a major technological advancement 

can shake the existing IP layout. The development and mass-diffusion of internet and 

“peer-to-peer” (P2P) software as well as the introduction portals like Napster or The 

Pirate Bay have created many problems for the copyright holders of movies, music, 

games and computer programs. 

What is threatening about a similar scenario involving 3D printing is that the pool of 

potential IP infringement wouldn’t be confined to copyright protection but would 

potentially involve almost every existing IP right, including patents, trademarks and 

design law. 

It has to be noted that the diversity of what is printable is too broad to limit the amount 

of protection to just one IP right. Nevertheless, in consideration of its desired length, 

this thesis will deal only with copyright protection, which is particularly important 

when it comes to the process of customization, for reasons that will be elucidated later 

on in this study. 

Copyright (or right of copy) is a set of exclusive rights meant to protect a creative work 

such as literary and artistic works.79 In the EU legal framework, the protection 

conferred by copyright law arises automatically with the creation of a work without any 

supplementary duty or registration and it covers only the way in which a concept or an 

idea is expressed, not the idea or the concept as such. 

The implementation of provisions concerning copyright protection differs depending 

on the jurisdiction, but it is generally accepted that the international standard of 

protection is set by the Berne Convention for the Protection of Literary and Artistic 

Works of 1886 (Berne Convention), which has been gradually “updated” through 

                                                        
79 Art 2(1) of the Berne Convention, it has to be noted that this definition is inclusive of artistic creations 

either in 2D or 3D.  
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successive revisions and treaties80 that specifically addressed some of the points that 

were not defined or clear enough on the original formulation, for example data 

compilations or norms for broadcasting organizations.  

On a European level, many attempts to harmonize various national legislations have 

been carried out in the past decades, and now European countries have a common 

minimum term of protection, consisting on the lifetime of the author plus 70 years.81 

Moreover many of the provisions contained in the Berne Convention have been 

partially incorporated in the Information Society directive (InfoSoc)82 and, through 

article 983, on the Trade Related Aspects of Intellectual Property Rights (TRIPS) 

agreement which became effective in 1996. 

The TRIPS agreement is binding for the 150 countries members of the World Trade 

Organization (WTO) and contributed to harmonize the IP regime of different member 

states thanks to mechanisms like the national treatment84, the most-favoured nation85 

principle and the possibility for member states to access the dispute settlement 

procedures and the connected trade sanctions set by the WTO. 

As explained, the power conferred to the right holder through the copyright differs 

depending on various national implementations and legislations, but a general 

distinction can be made between moral rights and economic rights. 

                                                        
80In chronological order: Universal Copyright Convention (1952), Rome Convention for the Protection of 

Performers, Producers of Phonograms and Broadcasting Organisations (1961), World Performance and 

Phonograms Treaty (1996) and the World Copyright Treaty (1996). From the implementation of norms 

contained in the latter we assisted to the creation of the Digital Millennium Copyright Act (1998) in the US 

and on the Copyright Directive of 2001 in the EU (implemented by the member states in 2002 and 2003) 

 
81 Council Directive 93/98/EEC of 29 October 1993 harmonizing the term of protection of copyright and 

certain related rights, art 1. It has to be noted that both the Berne convention and the TRIPS agreement set 

a minimum term of protection of 50 years after the death of the author.  

 
82Directive 2001/29/EC of the European Parliament and of the Council of 22 May 2001 on the 

harmonisation of certain aspects of copyright and related rights in the information society” 

83 TRIPS article 9: Relation to the Berne Convention. “Members shall comply with Articles 1 through 21 of 
the Berne Convention (1971) and the Appendix thereto.” 

84 TRIPS article 3: “Each Member shall accord to the nationals of other Members treatment no less 

favourable than that it accords to its own nationals with regard to the protection of intellectual property” 

 
85 TRIPS article 4 : “With regard to the protection of intellectual property, any advantage, favour, privilege 

or immunity granted by a Member to the nationals of any other country shall be accorded immediately and 

unconditionally to the nationals of all other Members” 
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In the first category we can include the right to be identified as author of the work (s. c. 

paternity) and the right of the prevent addition to, deletion from, alteration and 

adaptation of the work resulting on a distortion or mutilation of it (integrity). 86 

Among the economic rights we can include the right of reproduction87, first sale, 

resale88 and distribution, but also the right of public communication89, translation90 

and adaptation91. 

Historically speaking, the modern copyright regime is born in circumstances that are 

somehow similar to the ones we are facing nowadays with 3D printing.  

Until the introduction of the printing press in the first half of 1400, monarchies and 

noble families had a sort of monopoly on the contents that were available to the public. 

With the possibility to reproduce huge amount of publications at a low price, this kind 

of control over the culture began to shrink and during the 16th century the British 

monarchy felt the urgency to regain some sort of control on the opinions by censoring 

publications that were undesired or considered “dangerous” for the establishment.92 

The concept than evolved and we gradually passed from The Licensing Press Act93 of 

1662, to the copyright regime that we know today.  

Obviously also the rationale of such protection have gone through a deep process of 

transformation and the aim of copyright is no longer to protect aristocrats, but rather to 

                                                        
86 Art 6bis(1) Berne convention 

 
87 Art. 9,14 Berne convention 

88 Directive 2001/84/EC “the resale right is an unassignable and inalienable right, enjoyed by the author of 

an original work of graphic or plastic art, to an economic interest in successive sales of the work 

concerned” 

 
89 Art 11,11ter and 14 Berne convention 

 
90 Art 8 Berne Convention 

 
91 Art 12 Berne Convention 

 
92 Kur, A. Dreier, T. “European Intellectual Property Law: Text, Cases and Materials” (2013) pp 241-275 

 
93 "An Act for preventing the frequent Abuses in printing seditious treasonable and unlicensed Bookes and 

Pamphlets and for regulating of Printing and Printing Presses" (Licensing of press act), act of the 

Parliament of England (14 Car. II. c. 33), 1662. 
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secure to a right holder the moral and economic incentives to create original and new94 

contents and, ultimately, to contribute to the general progress of society. 

Consequently it looks quite obvious why copyright is one of the most sensitive fields 

when we discuss about additive manufacturing:   

Original artistic creations are surely among of the most relevant targets of 3D printers 

therefore the possibility to easily copy such works can have a detrimental effect on the 

amount of investments dedicated to the creative process, the quality and quantity of the 

production, and, ultimately, on the general interest of the society to obtain new works. 

What kind of copyright framework is applicable to a 3D printable product?  

Obviously the signatories of the Berne convention of 1882 were not imagining the 

introduction of 3D printers more than one hundred years later. This means that at the 

moment there is no juridical reference to this technology in this or other agreement 

concerning IP law in general and copyright in particular (as well as there is still no case 

law concerning IP infringements through such printers). This makes the present 

section probably the most speculative of this research. 

With this said, the answers to this question would more than likely be “depends on the 

product”. 

In order to face the question and try to address the ambiguity of the answer, the 

following parts will try to face various sides of the printing process in relation with 

copyright protection and discuss some of their most controversial aspects.  

To identify such elements it can be helpful to try to visualize a simplified version of the 

mentioned process, like the one shown in figure 4. 

                                                        
94 It has to be noted, however, that when we talk about copyright protection the concept of “new” is 

intended in terms of “subjective novelty” which means that even two or more identical works can enjoy the 

same degree of copyright protection, if it is proved that either of them derive from an independent and 

original creative effort. 
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Figure 4 Summary of the printing process and of the main sources of production of 
blueprints 

As mentioned in the previous sections, the first element involved in the production of a 

3D printed object, and the first one to be involved in this analysis, is the blueprint, 

which is the digital version of the tangible result of printing in 3D.  

A blueprint can be developed in different ways: 

 Internally, when the CAD file is autonomously produced by one or more 
developers. 

 Externally, when the blueprint is acquired from one of the existing options 
including such as libraries and repositories, online shops, professional 
services (such as the ones offered by designers and enthusiasts) and 3D 
scanners. 

 Hybrid, when a blueprint which has been acquired is modified internally 
according to someone’s specifics.  

Once a blueprint is obtained with one or a combination of these sources it can be sent 

to the printer and used to create a printed object. 



 

 

46 

In this respect it has to be noted that the resulting end-product will not necessarily 

represent the last stop of the productive process, as usually happens in most 

manufacturing methods, but it can itself become a source of new blueprints which are 

the base for the repetition of the printing procedure. This is often the case of the 

process of customization and of copies obtained through a 3D scanner, which will be 

included in the following discussion. The “circularity” of the productive process, and 

the consequent revision of the role of the end-user (which as well becomes creator 

rather than just consumer) represents one of the most interesting aspects of 3D 

printing as a modality of production. 

4.2 The Blueprint 

 
As discussed in the previous sections, an essential part of a tangible 3D printed object is 

its intangible digital representation.  

Like we cannot perform a symphony without the respective musical score or build a 

construction without its plan, it is impossible to print anything in 3D without a CAD file 

containing the instructions used by the software that runs the printer. Is this blueprint 

protectable under copyright law or does the protection cover only its physical 

counterpart?  

The answer to this question is extremely important, but also one of the most debated 

aspects within the academic community when it comes to defining the legal approach 

applicable to 3D printing.  

More than providing a univocal solution to such an intricate puzzle, the following 

sections aims to identify some of the main issues about the mentioned legal 

uncertainty, as well as to give elements for a further debate on the topic to the academic 

community. 

4.2.1 The Issue of Fixation 

A preliminary question that has to be faced to determine the possibility to include 

blueprint into the categories protected by copyright is the issue regarding the term 

“fixation”. 
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Following its very name the Berne Convention protects literary and artistic works, 

while its second article helps the reader to identify what can be included in the 

definition. According to the article 2(1) of the Berne Convention the definition “literary 

and artistic works” shall include “every production in the literary, scientific and artistic 

domain” specifying that such works are protectable “whatever may be the mode or form 

of its expression”.  

The latter notion seems to leave the door opened to the inclusion of a blueprint or CAD 

in the category, representing them a digital form of expression of a work of applied art, 

which is among the subjects covered by copyright protection. 

Nevertheless the article 2(2) of the convention specifies that “It shall, however, be a 

matter for legislation in the countries of the Union to prescribe that works in general or 

any specified categories of works shall not be protected unless they have been fixed in 

some material form”. 

 In other words, it is a choice of every signatory country of the union to determine if 

they prefer to have a work fixed in some physical configuration (such as a book, a photo 

or a 3D printed object) in order to attract copyright protection. 

There is an ongoing debate on the meaning and the interpretation of the term 

“fixation”, as well as on the meaning of the terms “tangible form”. 

One way to explore the various aspects of such a complicated scenario is to analyze the 

characteristics of existing situations that are regulated by law, and evaluate if it is 

possible to proceed by analogy to apply some of the underlying principles to the case of 

additive manufacturing. Despite of the fact that this kind of procedure cannot represent 

legal certainty, which is only obtainable through updated regulations and court 

decisions, this approach could offer hints and elements for a further debate on the 

subject. 

Probably the closest technological “cousin” of a 3D printer is the “common” ink-printer 

that is ordinarily used in offices, schools or libraries.95 

                                                        
95 For the sake of readability this section will use the term “ink-printer” to broadly define this device, 

regardless of the technology used to perform the printing process 
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This kind of device uses different technologies (toner-based, liquid inkjet, solid ink, 

dye-sublimation etc.) to deliver a graphical representation on paper or similar 

materials.  

Both technologies use printheads to release material that lays on a surface, this 

material has height, width and depth so technically is not incorrect to affirm that every 

ink-printer is basically a 3D printer. The difference is that, while a 3D printer builds 

different layers to form a physical object that we can distinguish, the layer delivered by 

an average ink-printer is formed by drops of colors in a range of 8 to 10 picoliters,96 the 

height of which is impossible to see with bare eyes.  

Another relevant similarity is that an ink-printer, like a 3D printer, cannot deliver its 

result without a file with instructions. 

In order to print the pages of this study I would need to send the relative word 

document to an ink-printer, just like I would have to send a blueprint to a 3D printer to 

obtain a plastic cover for the thesis 97.  

A major difference between 3D and an ink-printer is that the latter provides as an 

output things such as photos or pages of text, that usually fall under the existing 

copyright regime because the article 2 of the Berne Convention covers works such as 

“books, pamphlets and other writings”, as well as “photographic works to which are 

assimilated works expressed by a process analogous to photography”. At this point the 

question is:  

Are those works usually protected only once they are fixed in their physical form or also 

when they are a file or a blueprint? Is an article protected while it is on the computer of 

the author or only once it appears in a newspaper? Is a file containing a photograph 

protected as such or only once the photo has been printed? 

Heymann notes how fixation in music is a fundamental step not only in creating the 

work to protect, but also in recognizing “-perhaps primarily to those outside the field- 

who the ‘true’ author is”.98  Also Adeney stresses the importance to determine if fixation 

                                                        
96 A Picoliter (pL) is a million millionth of a liter, equals to 10-12 liters. 

97 An example could be the “Phillip â€“ 3D Book Cover” published by the user fablabzurich on 

Thingiverse.com on March 2013 http://www.thingiverse.com/thing:57958 (Last visited 29.08.2015) 
98 Heymann, L.A. “How to write a life: Some thoughts on fixation and the copyright/privacy divide” 

William & Mary Law Review Vol.51, Is.2, Page 860 

 

http://www.thingiverse.com/fablabzurich
http://www.thingiverse.com/thing:57958
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and authorship are part of the same creative effort to clarify the range of works that can 

enjoy copyright protection: The requirement of fixation in a strictly tangible form 

would “creating greater certainty” despite of the fact that it could lead to  “anomalous 

outcomes” 99. On the contrary, Khan focuses exactly on the “very odd results in the light 

of modern technology” that could appear in countries that are part of the Berne 

Convention if writing would be the only way to acquire copyright protection (such as, 

for example, the absence of protection for a musical work not written or recorded, like 

routinely happens in studios with jazz and popular music, which would seriously affect 

musical copyright).100 

The nucleus of the problems seems to be in the dichotomy between idea and 

expression. Only the latter can be protected by copyright (on the contrary of patent 

protection, which covers the expression and its underlying idea). It is difficult to 

establish if a simple computer file such a CAD blueprint would represent a support 

which is “stable” enough to reduce the ambiguity of idea and make it become 

expression.   

While the approach followed in the European countries seems, at the moment, to 

interpret the term “tangible” literally, and consequently to exclude files and software, in 

the US the definition of “fixation” appears to be broader.  

As noted by Granstrand, because most of the activities carried out by a computer 

require some sort of copy, most of the activities that were not covered by copyright in 

the offline world have been brought under the control of an owner of copyright in the 

online environment.101 

The US code states that the works of authorship protected by copyright have to be 

“fixed in any tangible medium of expression, now known or later developed, from 

which they can be perceived, reproduced, or otherwise communicated, either directly or 

with the aid of a machine or device”.102 The latter part of the definition opens the doors 

of fixation also to information that is not necessarily tangible, but that can become 
                                                        
99 Adeney, E. “Authorship and fixation in copyright law: A comparative comment”.  Melbourne University 

Law Review, vol.35  no.2,  pp 677-696 

 
100 Khan M.A. “Principles and perspectives of copyrights” (1996) pp. 106-114 

101 Granstrand, O. “Economics, law and intellectual property: Seeking strategies for research and teaching 

in a developing field” (2013) pp 404-407  

102 17 U.S. Code § 102(a) 

https://www.google.com/books?hl=it&lr=&id=WujcBwAAQBAJ&oi=fnd&pg=PA2&dq=Economics,+Law+and+Intellectual+Property:+Seeking+Strategies+for+Research+and+Teaching+in+a+Developing+Field&ots=RX7OGkR698&sig=2ms6xV3IoDcaDosK_8MdBMkaQ9E
https://www.google.com/books?hl=it&lr=&id=WujcBwAAQBAJ&oi=fnd&pg=PA2&dq=Economics,+Law+and+Intellectual+Property:+Seeking+Strategies+for+Research+and+Teaching+in+a+Developing+Field&ots=RX7OGkR698&sig=2ms6xV3IoDcaDosK_8MdBMkaQ9E
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perceived or reproduced with the participation of some kind of hardware like a 

computer, a copy machine or, in our case, a 3D printer. 

Following this principle, in Mai Systems corp. vs. Peak Computer, the appellate court 

recognized that fixation can occur even once a software is stored in a Random Access 

Memory (RAM) which is considered “sufficiently permanent or stable to permit it to be 

perceived, reproduced or otherwise communicated for a period of more than transitory 

duration”103 and therefore can be considered “fixed” according to the U.S code.104 

Following the same rationale, in the US a blueprint, but also a file of text or a 

photograph which is stored on a computer, seems to have the requirements to be 

considered “fixed” even if not printed or otherwise translated in a tangible interface. 

The same cannot be said with certainty in the European legal framework, which, 

despite of many attempts of harmonisation, seems still to be very fragmented and 

dependent on the interpretation of the norms provided by single member states.  

4.2.2 Architecture? 

 
One of the main challenges regarding the inclusion of blueprints among the works 

protected by copyright is the identification of what category they might fit into. 

In the list of works that can attract copyright protection we find “illustrations, maps, 

plans, sketches and three-dimensional works relative to geography, topography, 

architecture or science”. 

Excluding geography, topography and science, it is difficult at the present stage to 

determine if a blueprint of a figurine, a vase or a case for a phone can be considered as a 

three dimensional work relative to architecture.  

Based on the fact that, as discussed earlier on, many methods of 3D printing an object 

“in layers” are somehow similar to the process of construction of a building and the fact 

that CAD files are already routinely used by architects and engineers to plan and 

execute their work, some might argue that a blueprint might well fall under the 

                                                        

103 MAI SYSTEMS CORP. v. PEAK COMPUTER, INC., 991 F.2d 511 (9th Cir. 1993) 

104 17 U.S. Code § 101 - Definitions 
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category of architectural work. Nevertheless, since there is no case law or homogenous 

ruling on the subject, the inclusion on thousands of objects and parts of every kind, 

usually of small dimensions, under the definition of ‘architecture’ might seem a bit of a 

forced solution. 

The question seems to be essentially terminological. 

According to the Black Law Dictionary, “architecture” can be defined as “the design of a 

building, structure or system that is a functional whole”105. Therefore, a blueprint as a 

design for a structure of an object of applied art it might well fit into the description 

and, consequently, be protected in accordance to the principles of the Berne 

convention.  

This direction seems to be followed also by the US code that includes “architectural 

works” among the works of authorship protected by copyright. As anticipated, such 

works have to be “fixed in any tangible medium of expression, now known or later 

developed, from which they can be perceived, reproduced, or otherwise communicated, 

either directly or with the aid of a machine or device”.106 

A blueprint of a 3D printable object can be perceived, reproduced or communicated 

with the aid of a machine or a device (the printer) and its inclusion in the works of 

authorship seems only to depend on if we want to qualify the 3D printable object as 

“graphic and sculptural”107 or as an “architectural” 108 work. 

However, despite of the fact that a legal definition of architecture seems to allow the 

protection of “structures and system” rather than just buildings, the US code protects 

                                                        
105 Black’s Law Dictionary http://thelawdictionary.org/architecture/ (last visited 03.08.2015) 

106 17 U.S. Code § 102(a) 

 
107  17 U.S. Code § 102(a)(5) 

 
108 17 U.S. Code § 102(a)(8) 

http://thelawdictionary.org/architecture/
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“architectural works” which are explicitly defined in the same code as “the design of a 

building” including its plans and architectural drawings. 109  

Can we consider a blueprint to be a model of a building?  

Again the question seems to concern a mere terminological issue. 

According to its legal definition, a building is “a structure or edifice erected by the hand 

of man, composed of natural materials, as stone or wood, and intended for use or 

convenience”110 and it appears clear that, taken in a strictly literal sense, this definition 

excludes a building among the objects that can be created through a CAD file. 

Consequently it appears that a blueprint cannot be qualified as “architectural work” 

and thus protected by copyright in the US legal framework.  

To summarize, the European framework seems theoretically to allow the inclusion of 

blueprints among “illustrations, maps, plans, sketches and three-dimensional works 

relative to architecture”, which are protected by copyright. Despite of this, the 

requirements of fixation for such works under the Berne Convention are dependent on 

the implementation of single member states. 

On the exact opposite in the US the requirement of fixation seem to be more flexible 

and to allow the possibility of an inclusion of blueprints, but a strictly terminological 

interpretation of the US code seems to exclude such files from the definition of 

“architectural works” eligible for copyright protection. 

4.2.3 Software? 

 

                                                        

109 An “architectural work” is the design of a building as embodied in any tangible medium of expression, 

including a building, architectural plans, or drawings. The work includes the overall form as well as the 

arrangement and composition of spaces and elements in the design, but does not include individual 

standard features “17 U.S. Code § 110 

 
110 Black’s Law Dictionary  http://thelawdictionary.org/building/ (Last visited 29.08.2015). It has to be 

noted that this definition per se does not provide any legal certainty and has been taken as a starting point 

for the discussion of the topic discussed in this section. Taken in its literary meaning, in particular, such 

definition appears anachronistic in its reference to the “hand of man” and in the use of “natural materials” 

while modern construction techniques are increasingly being carried out by machines and involve 

materials which are not strictly natural such as plastics, resins and composite materials.    

 

http://thelawdictionary.org/building/
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Another approach to reach a copyright protection for a blueprints could be based on 

their inclusion in the category of software111, following the provisions contained in the 

TRIPS agreement, which expands the protection of literary works under the Berne 

convention to computer programs, “whether in source or object code”.112  

Nevertheless this approach is unlikely to be successful.  

As noted by the World Intellectual property right Organization (WIPO), the discussions 

on the topic in the last decades generated the “generally accepted principle that 

computer programs should be protected by copyright, whereas apparatus using 

computer software or software-related inventions should be protected by patent”113. 

However the European approach seems slightly different.  

As pointed out by Ballardini there is a significant degree of autonomy between the 

functional manifestation generated by a computer program and its literary 

manifestation coming from, for example, the way in which the source code is written. 

The fact that a computer program combines a literary configuration and its consequent 

functional effect creates problems when it comes to assess copyright protection.114 

Again, the difficulties in solving the dichotomy between idea and expression and 

consequently separate the functional and the literary aspects of a software, however, do 

not necessarily mean that a computer software can never be considered expression of 

its author, and thus acquire copyright protection.   

                                                        
111 For the sake of clarity, while discussing the IP framework applicable, this thesis will use the terms 

“software” and “computer program” interchangeably, even though these cannot be considered synonyms 

from under a purely technical perspective.  

 
112 TRIPS article 10(1): “Computer programs, whether in source or object code, shall be protected as literary 

works under the Berne Convention (1971)” 

 
113 http://www.wipo.int/copyright/en/activities/software.html (Last visited 29.8.2015) 

 
114 Ballardini, R.M. “Scope of IP protection for the functional elements of software” In search of new IP 

regimes, publications of university centre (2010), page 8.  

http://poseidon01.ssrn.com/delivery.php?ID=50100510400910209510803100112109709510006902304

204404407700600312707109510109300010012410005700605706305008711801408808202408103303

509202808300400507901408811402911902205402000406508911409601711406408712408502208700

6029067102094001006109122104011066&EXT=pdf&TYPE=2 (last visited 29.8.2015) 

http://www.wipo.int/copyright/en/activities/software.html
http://poseidon01.ssrn.com/delivery.php?ID=501005104009102095108031001121097095100069023042044044077006003127071095101093000100124100057006057063050087118014088082024081033035092028083004005079014088114029119022054020004065089114096017114064087124085022087006029067102094001006109122104011066&EXT=pdf&TYPE=2
http://poseidon01.ssrn.com/delivery.php?ID=501005104009102095108031001121097095100069023042044044077006003127071095101093000100124100057006057063050087118014088082024081033035092028083004005079014088114029119022054020004065089114096017114064087124085022087006029067102094001006109122104011066&EXT=pdf&TYPE=2
http://poseidon01.ssrn.com/delivery.php?ID=501005104009102095108031001121097095100069023042044044077006003127071095101093000100124100057006057063050087118014088082024081033035092028083004005079014088114029119022054020004065089114096017114064087124085022087006029067102094001006109122104011066&EXT=pdf&TYPE=2
http://poseidon01.ssrn.com/delivery.php?ID=501005104009102095108031001121097095100069023042044044077006003127071095101093000100124100057006057063050087118014088082024081033035092028083004005079014088114029119022054020004065089114096017114064087124085022087006029067102094001006109122104011066&EXT=pdf&TYPE=2
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As noted by the judges of the CJEU in SAS Institute vs World Programming Ltd, the 

second article of the InfoSoc directive115 must be interpreted as meaning that if a work 

protected by copyright is reproduced on a computer program, it is demanded to 

national courts to determine if the elements protected by copyright can “constitute the 

expression of the intellectual creation of the author” and therefore their reproduction is 

capable of constituting an infringement of copyright.116 In other words, there are 

conditions in which it is possible to determine if the way in which the computer 

operates can be considered an expressive choice of the author rather than a utilitarian 

function and, in that case, copyright protection can be assessed.  

Can a blueprint, then, be considered as software and thus protectable by copyright? 

The broad definition of software provided by the Black’s law dictionary117 leaves room 

for interpretation, whereas the more punctual notion of “computer program” provided 

during the preparatory works for the TRIPS agreement appears more clear and specific. 

It defines a computer program as “a set of instructions expressed in words, codes, 

schemes or in any other form, which is capable, when incorporated in a machine-

readable medium, of causing a “computer” – an electronic or similar device having 

information-processing capabilities – to perform or to achieve a particular task or 

result”. 118  

Following this definition, it appears improbable that a blueprint can be included in the 

category of software, and thus receive the copyright protection according to the TRIPS 

provisions.  

                                                        

115 Article 2(a) of Directive 2001/29/EC Reproduction right. “Member States shall provide for the exclusive 

right to authorise or prohibit direct or indirect, temporary or permanent reproduction by any means and in 

any form, in whole or in part:(a) for authors, of their works” 

116 “SAS Institute Inc v World Programming Ltd” case C-406/10 CJEU 

http://curia.europa.eu/juris/document/document.jsf?docid=122362&doclang=EN (Last visited 

29.8.2015) 

 
117It defines a software as “the information, in the form of computer programs, that make a computer carry 

out certain functions”  http://thelawdictionary.org/search2/?cx=partner-pub-

4620319056007131%3A7293005414&cof=FORID%3A11&ie=UTF-8&q=computer+program&x=0&y=0 

(last visited 29.8.2015) 

 
118 World intellectual Property Organisation “Guide to the copyright and related rights treaties 

administered by WIPO and glossary of copyright and related rights terms” WIPO publication No.891 (E) 

page 277 http://www.wipo.int/edocs/pubdocs/en/copyright/891/wipo_pub_891.pdf  

http://curia.europa.eu/juris/document/document.jsf?docid=122362&doclang=EN
http://thelawdictionary.org/search2/?cx=partner-pub-4620319056007131%3A7293005414&cof=FORID%3A11&ie=UTF-8&q=computer+program&x=0&y=0
http://thelawdictionary.org/search2/?cx=partner-pub-4620319056007131%3A7293005414&cof=FORID%3A11&ie=UTF-8&q=computer+program&x=0&y=0
http://www.wipo.int/edocs/pubdocs/en/copyright/891/wipo_pub_891.pdf
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A blueprint as such is unable to perform any particular task or to achieve any result by 

itself, just like no map contained on a GPS system is autonomously able to calculate the 

fastest itinerary for a person to travel from a point A to a point B. 

All that a CAD file can do is being used by a software contained in a computer or 

integrated into the printer that processes the information contained in the blueprint 

and “causes” the computer to deliver the printed object. 

As a consequence, in general, the attempt to assess copyright protection to a blueprint 

based on its inclusion in the category of software appears to have little chances of 

succeeding.  

4.3 3D Scanners 

The point of the legal protection of a blueprint is quite controversial for many reasons: 

One is that, based on the mentioned principle that copyright protection covers the 

expression of an idea rather than the idea itself, copyright protection cannot prevent 

various forms of copying and reverse engineering like the ones obtainable through a 3D 

scanner.  

By using 3D scanners it is possible to replicate a protected work, therefore not to extend 

the copyright protection of an object to its digital version seems risky.  

A question that needs to be answered is:  

If A uses a 3D scanner to obtain a blueprint of an object, and B has the copyright on 

that object, is A entitled to perform the scansion? And can A gain copyright protection 

on a similar version of the object originally made by B? 

Even though at the present stage most of the 3D scanners do not permit the creation of 

a qualitatively exact digital copy of a work,  it is safe to predict that the ongoing 

improvements in the 3D scanning technology will decrease the gap between an original 

work and its scanned and printed version. In this context it seems improbable that a 

new, independent copyright protection for a product of a scansion can be assessed, 

representing it an effective copy of an existing work and therefore undermining the 

requirement of originality, which is fundamental to obtain copyright. 

The same principle applies even for a low-quality copy of an existing work, protected by 

copyright. 
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It is a widely accepted principle, in fact, that the copy does not have to be identical to 

the original work in order to infringe copyright law. 

In Europe the broad interpretation of the concept of reproduction is considered 

necessary to ensure “legal certainty within the internal market”, consequently “if 

‘reproduction’ is interpreted broadly it is necessary a maiori ad minus to interpret 

broadly all types of reproduction, including reproduction in part because only in this 

way can a high level of protection of copyright be ensured”.119 

In the U.S. different court decisions affirmed the principle that “substantial 

similarity”120, to the original work is enough for the right holder to claim copyright 

infringement while in the UK the copyright protection covers “the work as a whole or 

any substantial part of it”121.  

About the legal framework applicable in case of a scan of a protected work, some useful 

insight has been given in Infopaq International A/S v Danske Dagblades Forening122.  

As a consequence of the case, a notion of the term reproduction has been provided as 

well as some elements to verify if it happened or not. As noted by Trstenjak it is not 

possible to apply a de minimis, mathematical criterion to approach the issue of 

reproduction from a strictly quantitative point of view.123 Consequently each case of 

reproduction has to be analysed as a unique event, evaluated according to two 

elements: 

                                                        

119 Opinion of advocate general Trstenjak on the case c-5/08 ECJ Infopaq International A/S v Danske 
Dagblades Forening  ) para VI c(57) http://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:62008CC0005&qid=1438627187648&from=IT (Last visited 
29.8.2015)  

120 A variety of tests have been used by different courts to determine if a substantial copy actually occurred . 

For an in-depth analysis of such tests and cases concerning substantial similarity in the US regime  please 

see Osterberg R.C. , "Substantial Similarity in Copyright Law" (2010) chapter 3 pages 1-52. 

121 Copyright, Designs and Patents Act (1988) article 16(3(a)  
 
122Infopaq Int'l A/S v. Danske Dagblades Forening Case C-5/08 CJEU 

http://curia.europa.eu/juris/document/document.jsf?text=&docid=72482&pageIndex=0&doclang=en&m

ode=lst&dir=&occ=first&part=1&cid=190932 (Last visited 29.8.2014) 

123 Supra note 119 

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:62008CC0005&qid=1438627187648&from=IT
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:62008CC0005&qid=1438627187648&from=IT
http://curia.europa.eu/juris/document/document.jsf?text=&docid=72482&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=190932
http://curia.europa.eu/juris/document/document.jsf?text=&docid=72482&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=190932
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1) Identification: To establish if the reproduction has characteristics that makes it 
identical to the original work. 

2) Recognition: In other words whether it is possible to recognize in the reproduction 
the contents available on the original work.   

Based on these criteria the CJEU established that “An act occurring during a data 

capture process, which consists of storing an extract of a protected work […] is such as 

to come within the concept of reproduction in part”124. 

Moreover it has been decided that  a reproduction in part during a data capture process 

“does not fulfil the condition of being transient in nature125 […] and, therefore, that 

process cannot be carried out without the consent of the relevant right holders”.126 

It is unsure if the same rationale would be applied a case involving a 3D scanner rather 

than a “standard” one. However the functioning of the two devices is basically the same 

being both based on the process of data capture. 

In the light of the decision of the CJEU seems to derive the obligation for the users of a 

scanner to ask the permission of the right holder to scan a work which is considered to 

be expression of its intellectual creation, even when the reproduction is only partial but 

still enough to recognize the expressivity of the original author. 

4.3.1 Customization and remix culture 

In a context of legal uncertainty like the one described, to protect the physical object 

but not its digital counterpart could be a threat but also an opportunity for the rising 

3D segment. On one hand it might mean allowing a person to obtain a lawful version of 

an object (the blueprint) through an unlawful procedure (the act of copying a protected 

work) and, as we have seen recently in the musical and movie industry, once a content 

is digitalized it is very difficult to control its diffusion. 

On the other hand, a lack of protection would mean a freedom of circulation for 3D 

designs over cyberspace and a predictable increase of piracy of 3D printed objects, with 

                                                        
124 It is then a task for the national courts to determine if the elements reproduced can be considered 

expression of the creation of the author and consequently be protected by copyright. 

 
125 According to art 5 of the InfoSoc directive a temporary act which is “transient or incidental” and “an 

integral and essential part of a technological process” shall be exempted  from the reproduction right. 

 
126 Supra note 122  
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the resulting market failures that have been witnessed in the entertainment sector with 

cases like The Pirate Bay or Napster. 

It’s worth mentioning that a tendency towards the so called “remix culture” can already 

be observed in the last decades, when the rise of the internet brought an increasing 

number if user to modify, adapt and merge existing contents to create new versions of 

them to spread through forums, websites and social media. 

What is new with 3D printing is that the pool of what would be usable to create new 

contents would exit the digital realm and enter in the physical world. Users in the 

future could scan a part and mix elements of its blueprint with other CAD files coming 

from other objects, as well as modify them according to their own tastes and personal 

preferences. However, this expansion of the potential range of what can be mixed is not 

accompanied by a correspondingly clarity of the law applicable.  As noted by Rostama 

“the uncertain legal status of remixes and mash-ups is the source of great frustration 

among the public”.127 The reason for such frustration is that the bases of this “age of 

remix” collide with the existing copyright layout in many respects, including the right of 

communication to the public128, the right of reproduction129 and the so called 

“paternity” right of the author130.  

Nevertheless, since in many cases these remixes represent only a hobby for amateurs, 

rather than a systematic activity organized for commercial purposes, it might be argued 

that they are covered under the exceptions offered by the 3-step test. 

The three-step test, contained in the article 13 of the TRIPS agreement, states that 

“Members shall confine limitations or exceptions to exclusive rights to certain special 

cases which do not conflict with a normal exploitation of the work and do not 

unreasonably prejudice the legitimate interests of the right holder”.  

                                                        

127 Rostama, G.  “Remix Culture and Amateur Creativity: A Copyright Dilemma” WIPO magazine (2015) 

http://www.wipo.int/wipo_magazine/en/2015/03/article_0006.html (Last visited 9.8.2015) 

 
128 WIPO copyright treaty art.8 

 
129 Berne convention art.9 

 
130 Berne convention art. 6bis 

http://www.wipo.int/wipo_magazine/en/2015/03/article_0006.html
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The conditions contained in the article seems to be met by a large number of the mesh- 

ups that are circulating into the cyberspace but a more precise legislation on the subject 

does not exist at the moment. 

The rise of 3D printing and scanners to create blueprint out of tangible objects risks to 

expand both the pool of what can be part of the remix culture (that would also include 

physical things) and the related area of legal uncertainty. 

4.4 The 3D Printed Object 

While a lot of uncertainty exists on the legal configuration to assess to a blueprint, the 

copyright protection for a tangible object might seem easier to determine on the ground 

that the protection for tangible objects as statues or decorations have been discussed 

much longer than the one for computers, software or CAD files. 

The following section will try to provide a list of elements that have to be taken into 

consideration to decide if an object can attract copyright protection. Even in this case 

the more exhaustive answer is “depends on the product”. 

4.4.1 Categorization and Fixation 

As mentioned, the principles of the Berne Convention do not exclude copyright 

protection for objects that can be considered expression of the creativity of their 

authors. The non-exhaustive list of protected works under the article 2(1) of the Berne 

Convention include a variety of categories in which a physical construction might 

belong to, including architecture, three dimensional works relative to architecture, 

sculpture and, most of all, works of applied art. 

A discussion about the controversial aspects of the inclusion of a printed work among 

the ones protected by copyright has already been provided in the section above on 

architecture. Similar uncertainties can be found when trying to categorize a printed 

object under the category of sculpture.  

The meaning of the term “sculpture” seems very difficult to be established from a 

strictly legal standpoint. Probably one of the most complete attempts to contextualize 
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the term is the one carried out by the judges of the supreme court of the UK in 

Lucasfilm Ltd v Ainsworth.131 

The court went through a deep analysis of case law in common law countries132 and, 

rather than providing a univocal definition of the term “sculpture”, confirmed the 

validity of the guidelines generated by the court of appeal on the same case. 

As underlined by the judges of the Supreme Court, the point of such a “test” represents 

“guidelines, not rigid requirements”. However in the opinion of the author, such 

guidelines represent a useful tool to clarify what has to be taken into account to define a 

sculpture, as well as to determine if an object can attract copyright protection under the 

category of sculpture. For this reason a summary of this “test” is presented, and 

includes the following points: 

I. In defining sculpture it is important to reserve “some regard” for the concept of 

“artistic work” and the way in which the term is normally used and intended. 

II. Despite of this, the concept of sculpture can be applied also to things that go 

beyond what would be expected to be found in art galleries or described as art. 

III. It is considered “inappropriate” to move too far away from what would normally 

be considered a sculpture. 

IV. The assessment of the status of sculpture has to be independent from its artistic 

value. 

V. The fact that an object has three dimensions and represents a concept is not 

alone sufficient to assess the status of sculpture, because this would broaden too 

much the way in which the term is intended. 

VI. The essence of a sculpture is that the enjoyment of its visual appeal can 

represent, alone, the only purpose for its creation. Nevertheless a sculpture can 
                                                        
131 Lucasfilm Ltd v Ainsworth [2011] UKSC 39, [2012] 1 AC 208. Text of the decision available at 

https://www.supremecourt.uk/decided-cases/docs/UKSC_2010_0015_Judgment.pdf (Last visited 

29.8.2015) 

 
132 The main decisions taken into account have been (in chronological order): 

-Wham- Manufacturing Co v Lincoln Industries Ltd [1985] RPC 127, [1984] 1 NZLR 641;  

-Breville Europe Plc v Thorn EMI Domestic Appliances Ltd [1995] FSR 77;  

-Metix (UK) Ltd v G H Maughan (Plastics) Ltd [1997] FSR 718;r 

-Wildash v Klein (2004) 61 IPR 324.  

 

https://www.supremecourt.uk/decided-cases/docs/UKSC_2010_0015_Judgment.pdf
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serve also other purposes. The artist (“in the realm of visual arts”) creates 

something to be visually enjoyable as such but he may also fail, nevertheless 

“but no judgements are to be done about artistic merit”. 

VII. The sole fact that an object serves also other functions is not, alone, sufficient to 

exclude a thing from being considered a sculpture. The important factor is the 

“intrinsic quality of being intended to be enjoyed as a visual thing”. 

VIII. It is important to give enough importance to the purpose for which the object 

has been created (e.g. for artistic purpose or for merely building purposes). This 

is because “in the heavily subjective realms of definition in the artistic field one 

has to start somewhere”. 

IX. The modality (in terms of manufacturing processes) in which the object has 

been created is “relevant but no determinative” to assess the status of sculpture. 

Therefore the fact that an object is carved out of a stone is not alone sufficient to 

qualify it as a statue, as well as the fact that it has been moulded (or 3D printed) 

is not sufficient, alone, to disqualify it from being a sculpture. 133 

 

One important element that seems to differentiate a sculpture from a work of applied 

art is that a sculpture has essentially a main aesthetic function, and its visual enjoyment 

is the primarily reason of its creation. 

From a comprehensive overview of this element it seems unlikely that objects like 

jewels, vases and toys134 could gain copyright protection under the category of sculpture 

while others like ornamental figurines seem to be able to fit in the parameters.   

It is worth mentioning that, in the case of Shapeways that has been previously used as 

an example, the company is quite clear on the fact that most of its production are 

meant to be decorative. In the term and conditions of the website the following is 

specified: 

                                                        
133 Lucasfilm Ltd & Ors v Ainsworth & Anor [2009] EWCA Civ 1328 Paragraphs 53-54  

http://www.5rb.com/wp-content/uploads/2013/10/Lucasfilm-v-Ainsworth-2009-EWCA-Civ-1328.pdf   

(Last visited 8.8.2015) 

 
134 One of the cases analysed by the court, Wham- Manufacturing Co v Lincoln Industries Ltd (supra note 

132), concerned a plastic Frisbee which has not been considered a sculpture because of its essentially 

utilitarian nature. 

http://www.5rb.com/wp-content/uploads/2013/10/Lucasfilm-v-Ainsworth-2009-EWCA-Civ-1328.pdf
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“PLEASE NOTE THAT, UNLESS OTHERWISE STATED IN THE DESCRIPTION FOR 

A SPECIFIC MATERIAL, THE MATERIALS WE USE FOR MANUFACTURING THE 

3D MODELS MAKE THE 3D MODELS SUITABLE ONLY FOR DECORATIVE 

PURPOSES AND THEY ARE NOT SUITED FOR ANY OTHER PURPOSE. THE 3D 

MODELS ARE NOT SUITED TO BE USED AS TOYS, OR TO BE GIVEN TO 

CHILDREN. THE 3D MODELS SHOULD NOT COME IN CONTACT WITH 

ELECTRICITY OR FOOD OR LIQUIDS AND SHOULD BE KEPT AWAY FROM HEAT.” 

In any case, whether or not a printed object meets the criteria to be considered a piece 

of architecture, a sculpture or a work of applied, it seems clear that the physical 

configuration of the object satisfies the requirement of fixation in a tangible form 

required by the article 2(2) of the Berne Convention. 

In order to gain copyright protection there are other requirements that have to be met 

by an object. As it has been already discussed, the object has to be considered new in a 

subjective way. This means that two or more substantially identical works can enjoy an 

independent copyright protection if it is determined that neither was copied from the 

other and each work is the result of an independent creative process.  

Moreover it is necessary that a work is considered original, in the sense that it can be 

perceived as an independent creation originated from its author. Of course in 

determining this point the individual facts and circumstances concerning the author, as 

well as the amount of skill and labour dedicated by the author are taken into account.135  

Some might argue that an ineluctable condition for copyright is that it protects human 

creativity and therefore an object generated by a 3D printer reflects a process of a 

machine rather than the creativity of a human being.  

While this could be a valid point to prevent copyright protection for an object generated 

through a 3D scanner, it seems that this line of reasoning would be fragile when applied 

to a 3D printer. 

There have been many cases involving the interaction between a human being and a 

machine which have ended in the creation of a work which has been judged able to be 

                                                        

135 Kur, A. Dreier, T. “European Intellectual Property Law: Text, Cases and Materials” (2013) pp.241-275 
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protected by copyright. In the US the court of the Sarony case 136 was asked to 

determine if a photograph of a work of art is a mere mechanical reproduction of 

something existing and therefore lacking of the sufficient originality to gain copyright 

protection. The judges established that while certain photos only represents a 

mechanical operation carried out by a machine, there is a large number of cases in 

which the way in which the photo is prepared, studied and executed are the direct 

representation of critical choices of the author. The same conclusions has been reached 

by the CJEU in the Painer case, which stresses the important of “free and creative 

choices” 137 and on the “personal-touch” of the author. Even in this case it is a task of the 

national courts to determine in the single cases if a photograph reflects the personality, 

the creativity and the intellectual effort of its author. 138 

With this said, it can be concluded that the fact that a copyrighted work has to be the a 

product of human creativity has not to be intended in strict, literary way and the 

interaction with a machine, including a 3D printer is not per se enough to prevent an 

author to gain protection for its work, providing that there has been some creative 

effort due to free and creative personal choices. 

4.4.2 Idea-Expression Dichotomy  

As noted by Cohen, the evaluations regarding the artistic value of an object are 

naturally influenced by the personal experiences and the cultural background of the 

subjects to which such evaluation is demanded. To try to reduce this component of 

subjectivity from the process of assessment of copyright protection, the law-maker 

established the idea-expression dichotomy. The aim of this dichotomy was to prevent 

the copying of expression to protect the original author but allow the possibility to copy 

an idea to incentivize other potential creators to come up with new and original 

production and prevent monopolies and diseconomies. The aim of the division between 

                                                        

136 Burrow-Giles Lithographic Company v. Sarony, 111 U.S. 53 (1884) 

 
137 In particular, during “the preparation phase, the photographer can choose the background, the subject’s 

pose and the lighting. When taking a portrait photograph, he can choose the framing, the angle of view and 

the atmosphere created. Finally, when selecting the snapshot, the photographer may choose from a variety 

of developing techniques the one he wishes to adopt or, where appropriate, use computer software” 

 
138 “Painer vs. Standard” ECJ-C 145/10 para 90-94 pdf version of the judgment at 

http://curia.europa.eu/juris/document/document.jsf?text=&docid=115785&pageIndex=0&doclang=en&

mode=lst&dir=&occ=first&part=1&cid=19015 (Last visited 29.08.2015) 
 

http://curia.europa.eu/juris/document/document.jsf?text=&docid=115785&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=19015
http://curia.europa.eu/juris/document/document.jsf?text=&docid=115785&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=19015
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idea and expression was also to help the evaluators by providing some objective 

element to assess copyright protection. However, since it is usually impossible for a 

court to separate these two elements in a work of art, the final assessment of the artistic 

value of a work still remains in the sphere of an unavoidable subjective determination 

of the decision-maker.139 

Due to the fact that the intrinsic artistic value of an object and its functional side are 

often merged together, it is really difficult to determine exactly where the functional 

utility finishes and the artistic meaning of the object starts. A lot depends on what is 

considered functional. In other words, the artistic features of an article, whether they 

have been recognized to be graphical or sculptural, have to be a distinguishable 

expression of the artistic will of the author and independent from any utilitarian side. 

Because of the fact that there are cases in which it is not possible to separate the 

utilitarian and functional aspects of an object from its expression, and therefore it is 

substantially impossible to clearly identify and evaluate these features, it is common     

to say that in such cases the way of expression is “merged” with its underlying idea. 

Even if a debate about the approach to such cases exists within the academia, it seems 

rather improbable that copyright protection could be granted.140  

Some might wonder why, if a clear cut between function and expression is so difficult to 

realize, it still makes sense to analyze case by case objects in which the two aspects are 

usually fused together. An answer to this question can be found in the very reasons 

leading to the existence of IP rights.  

Even if inventions and original creations have always been an engine to the progress of 

society, the creative process is often quite difficult to perform and costly in terms of 

creativity and resources required. At the same time, once a new product, concept or 

idea has been developed, it is usually quite easy for other people to simply copy, free-

                                                        
139 Cohen, A.B. “Copyright law and the myth of objectivity: The idea-expression dichotomy and the 

inevitability of artistic value judgments” (1990) Indian Law Journal, volume66, issue 1 article 4, pp. 229-

232 available at: http://www.repository.law.indiana.edu/cgi/viewcontent.cgi?article=1311&context=ilj 

(Last visited 29.8.2015) 

 
140 In the US this position has been officialised in  Herbert Rosenthal Jewelry Corp. v. Kalpakian, 
446 F.2d 738, 742 (9th Cir. 1971) and 

Computer Assocs. International, Inc. v. Altai, Inc., 982 F.2d 693, 708 (2d Cir. 1992) 

The judges found that “Under these circumstances, the expression is said to have "merged" with the idea 

itself. In order not to confer a monopoly of the idea upon the copyright owner, such expression should not 

be protected”. 

 

http://www.repository.law.indiana.edu/cgi/viewcontent.cgi?article=1311&context=ilj


 

 

65 

ride or take advantage of it, regardless of the costs and risks sustained by the original 

inventor.  

This asymmetry would represents a big discouragement for original creation and a 

notable advantage for free-riders and people who prefer to copy rather than create. 

The answer of the legal system to this problem has been the introduction of IP rights. 

As noted by Lemley, in the economic world the rarer something is, the higher market 

value it has. By assessing economic and moral rights, IP law gives to the author a 

temporary monopoly in its creation, and artificially creates a situation of scarcity that 

makes possible to bring ideas to the market because “economics knows how to deal 

with scarce things” 141. 

Anyway, also to broaden too much the mentioned monopoly would represent a threat 

for the general interest of society. Let’s take the example: 

Figure 5 represents “The rotating flowers”, a particular set of 3D printed lamps found 

on Thingverse.com142. According to the description available on the website the set is 

composed by three lamps: the night flower, the down flower, the morning flower and 

the noon flower, composed of: 

 a corolla of one, two or three rings , rotating independently, so you can 
compose or change different forms  

 a base with foliage  

 a battery small light ( not 3d printed ) 

                                                        
141 Lemley, M. A., “IP in a World Without Scarcity “(2014). Stanford Public Law Working Paper No. 

2413974, pp. 1-5. Available on: http://ssrn.com/abstract=2413974 (Last visited 29.08.2015) 

 
142 “The rotating flowers-a small light collection” published on Thingiverse.com by the user “gianfranco” on 

July 2015, available at http://www.thingiverse.com/thing:941077 (Last visited 29.08.2015) 

http://ssrn.com/abstract=2413974
http://www.thingiverse.com/thing:941077
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Figure 5 “The rotating flowers-a small light collection” published by the user “gianfranco”. 
Source: Thingiverse.com 

While some elements of this creation, if new and original, can be considered a means of 

expression of the artistic choice of the author, and thus be protected by copyright (it 

could be the case, for example of the decoration of the flowers or the leaves) others 

elements are obviously functional like the shape to host the lamp or the battery. If the 

dichotomy between expression and idea would not exist, and the author would have a 

full copyright to the entire structure of the lamp he would be able to prevent for 

decades the construction of other lamps, of lamps with a shape of a flower, or with 

rotating rings or again with changing shapes. This is why the protection of copyright 

cannot cover ideas and this is why it is fundamental to identify the artistic value of 

single components of an object and evaluate the possible assessment of copyright case-

by-case, depending on the product. For these reason it is impossible to provide in this 

section an exhaustive answer that works for all the cases in which a decision about the 

attribution of copyright protection has to be made. 

4.4.3 Limitations and Exceptions to Copyright Protection 

As already discussed, there are certain special conditions in which is possible to 

reproduce a work despite the fact that it enjoys copyright protection. In other words, 
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the article 9(2) of the Berne Convention, incorporated in the article 13 of the TRIPS 

agreement, provides a series of cases in which is possible to limit the scope of the 

copyright protection.  

The norm, known also under the name “three-step test”, states that it is possible for a 

member state to permit the reproduction of a protected work i) in certain special cases 

ii) provided that such reproduction does not conflict with the normal exploitation of the 

work and iii) does not unreasonably prejudice the legitimate interest of the author143. 

It has to be underlined that the three elements of the test have to be intended as 

cumulative, this means that if an exception fails to meet the requirement of even only 

one of the three requirements, the test has to be considered failed and the exception 

cannot be admitted. 

Clearly there have been discussions about the meaning of the notions of “certain special 

cases”, “normal exploitation” and “unreasonable”.  

In this respect an analysis provided by the World Intellectual Property Organization 

(WIPO) clarifies that the term “special” should be interpreted in the sense “that 

exceptions must be clearly defined and of narrow scope or reach”144 and the term 

“normal exploitation” means that “there should be no conflict between an exception 

and the ways in which author might reasonably be expected to exploit his work in the 

normal course of events”. About the notion of “unreasonable prejudice”, the approach 

seems to be strictly quantitative and the prejudice to the legitimate interest of the right 

holder is considered unreasonable “if an exception causes, or has the potential to cause, 

an unreasonable loss of income to the right holder”. 

When it comes to 3D printing the three step test becomes relevant.  

                                                        
143 Berne convention art 9(2), incorporated by art 13 TRIPS agreement that states: “Members shall confine 

limitations or exceptions to exclusive rights to certain special cases which do not conflict with a normal 

exploitation of the work and do not unreasonably prejudice the legitimate interests of the right holder”. 

 
144 Knights R. “Limitation and exceptions under the three-step-test and in national legislation-differences 

between the analog and digital environments” WIPO/CR/MOW/01/2, Regional workshop on copyright 

and related rights in the information age (2001) para 11-20. Available at: 

http://www.wipo.int/edocs/mdocs/copyright/en/wipo_cr_mow_01/wipo_cr_mow_01_2.pdf (Last 

visited 29.08.2015) 

http://www.wipo.int/edocs/mdocs/copyright/en/wipo_cr_mow_01/wipo_cr_mow_01_2.pdf
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Following the norms contained of the directive it has been possible in member states of 

the European Union to provide exceptions for a broad range of activities including 

copying for private use, study and research, parodies, reporting review and criticism. 

As we already discussed in the first part of this thesis, the growing availability of 

systems that allow users to independently manufacture products covered by different 

IP rights, in combination with norms that allow copying for personal use, could have a 

heavy impact on existing businesses and legal structures. 

One of the lessons that the music industry has learned with the rising of the 

information society is that to act against end-consumers is the most inefficient way to 

enforce IP rights in terms of costs, resources required for monitoring and bad 

advertisement. Because of this in Europe and especially in the US we witnessed the 

creation of different forms of secondary, vicarious and contributory liability for cases in 

which someone materially contributes in various ways to infringe IP laws by facilitating 

or inducing others to access and obtain restricted material. The reasons why, from the 

perspective of a right holder, it is more and profitable to deal with a big service provider 

rather than a multitude of small single users spread around the planet is rather simple.  

While finding and suing single users is extremely costly, technically difficult and can 

bring to unknown results in terms of effectivity, a service provider is usually a company 

which has a known physical address, managers responsible for the way in which they 

conduct their business and, more importantly, assets to secure the credit of the right 

holder. 

In the case of 3D printing, however, there are a few considerations that can be done in 

respect to the limitations of copyright and their business impact. 

Even though the 3D printing industry is facing a period of fast expansion it is probable 

that the technologies available to the general public at a reasonable price will be 

“limited”, in the short run, to processes like Fused Deposit Modelling and similar. 

These methods still face most of the technical inconveniences that we analysed in the 

section 2.6 on limits: The quality of the print is usually scarce in terms of detail, the 

speed of the printer is quite limited, many of the objects printed require some sort of 

post-production, which means additional investments in skills and specific products 

(paint, material to polish and to clean etc.) and it is usually not possible to have many 
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options in terms of material for the print. It is at the moment impossible, for example, 

to print objects with metal or glass with a domestic printer.  

This means that, while a further expansion of domestic 3D printers will contribute to 

increase the awareness on the possibilities of the technology for the production of basic 

objects among hobbyists and enthusiasts, the majority of the objects that it makes 

sense to print will still require more complex way of printing that have to be carried out 

by “printing centres”, both with physical or digital locations, like in the case of 

Shapeways. 

These actors will probably try to differentiate their way of production from the standard 

manufacturers by a gradual increase in the degree of customization and personalization 

of products and designs offered. 

This aspect is relevant from the perspective of a right holder because a “use in business” 

of the technology will mean to affect the legitimate interest of the right holder and 

therefore will not be possible to claim an exclusion of copyright protection for private 

use or similar circumstances. Moreover, while to sharing an .mp3 file or a movie with a 

”peer to peer” software was basically inexpensive for all the parties involved, to create 

and print one object, even of small dimensions and even with the cheapest material 

available, will still require a substantial investment. For this reason it appears 

improbable that we will witness a flourishing market of objects donated or shared for 

free, which has been one of the biggest strength of the illegal file sharing that we 

witnessed in recent years.  

A final consideration in this respect has to be made about the copyright protection for 

digital blueprints of protected objects. Unlike a file containing a movie, a videogame or 

a song, a CAD file does not perform any function by itself. Entertainment companies 

suffer a missed return on investment every time that a user access their digital content 

illegally instead of paying the ticket for the cinema or the price for an album.  Who 

downloads a blueprint, on the contrary, does not affect the business of a company until 

the object is physically created. Compared to the crisis of the early 2000’s, the higher 

cost to perform an infringement will probably result in a lower volume of 

infringements. 

Some companies can be nonetheless threatened because low-end printers are already 

able to replicate exactly some of the objects in their portfolio. This might be for example 
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the case of LEGO145, because their classic bricks and figurines are built in ABS plastic, 

the same used by most affordable printers and are composed by small pieces with 

regular shapes that are easy to reproduce with a printer.  

4.5 The Customized Object 

One of the most interesting aspects about 3D printing is its capability to adapt a design 

to specific needs of a consumer according to feedback and reviews. As explained by Von 

Hippel, in the traditional model of production the role of the user is limited. The main 

purpose of a consumer is to have needs to satisfy, while the modern customization era 

is characterized by a growing number of lead users that have these characteristics: 

 They experience needs that will successively experience by many other users 
in the market. 

 They expect high benefits from the process of creation of a new solution that 
satisfies their needs and therefore they may innovate. 

Lead users could also represent an opportunity for mass manufacturers, which are 

interested in finding areas where the needs of the users are homogeneous enough to 

allow a systematic mass production of goods and services.146 

3D printers and customizable CAD files represent some of the technologies that are 

expected to reduce the costs of production for lead users, and consequently provide 

incentives to their process of innovation.  

What exactly does a customized product represent from a legal standpoint? 

The article 2(3) of the Berne Convention states that “Translations, adaptations, 

arrangements of music and other alterations of a literary or artistic work shall be 

protected as original works without prejudice to the copyright in the original work” 

while the section 101 of the US copyright act classifies “work based upon one or more 
                                                        

145However John Goodwin, Lego’s chief financial officer, declared at financial times that “3D printing is a 

fascinating development and certainly opens up a lot of new avenues . . . We are looking very intently at it 

and monitoring it, looking at what potential opportunities there are for consumers” Milne R. “Lego 

examines 3D printing to keep its finger on digital pulse” Financial Times (March 2014) 

http://www.ft.com/intl/cms/s/0/af8cb090-a1e2-11e3-87f6-00144feab7de.html#axzz3jOYKYC4a (last 

visited 29.08.2015) 

146 Von Hippel, E. “Democratizing innovation” The MIT Press Cambridge, Massachusetts London, England 

(2005) pp. 10-37 

 

http://www.ft.com/intl/cms/s/0/af8cb090-a1e2-11e3-87f6-00144feab7de.html#axzz3jOYKYC4a
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preexisting works, such as a translation, musical arrangement, dramatization, 

fictionalization, motion picture version, sound recording, art reproduction, abridgment, 

condensation, or any other form in which a work may be recast, transformed, or 

adapted” in the category of derivative works. 

To sum up, a derivative work has elements in common in the two legal regimes and, in 

particular, it can be characterized by a degree of transformation (with different 

techniques) of an existing work of art, like in the case of the customization of an 

existing work. As noted by Dolynski, in fact, a derivative transformation has to involve 

the content of the work rather than its aim or final purpose.147 

It has to be underlined how an adaptation is performed without the necessary 

permission of the right holder represents an infringement of copyright. According to 

the article 12 of the Berne Convention, in fact, “authors of literary or artistic works shall 

enjoy the exclusive right of authorizing adaptations, arrangements and other 

alterations of their works”. In light of this a work can be considered derivative only if its 

original can enjoy copyright protection. The importance of the class of derivative works 

is great when discussing AM because of the possibility, offered by technologies such as 

3D scanners, of a continuous passage of a work of art from the digital to the real world, 

and vice versa. 

According to the Berne Convention, an author of an original work that has copyright 

protection can enjoy a double degree of protection. On one side, in light of article 2(3) 

of the Berne Convention, the author is enabled to obtain an independent copyright on a 

new version of the work it this meets the requirements to obtain copyright. On the 

other hand, according to article 12 of the Convention, an author can prevent others 

from making adaptations of his work by denying the authorization to alter its content. 

4.6 Production and Customization through Shapeways 

To end the discussion on the legal aspects of 3D printing and customization it can be 

interesting to see how an existing business is currently dealing with these aspects. 

                                                        
147 Dolinsky K. “CAD’s cradle: Untangling copyrightability, derivative works and fair use in 3D printing” 71 

(2014)  Wash. & Lee L. Rev.591 vol71 iss1/14 pp. 615-618 available at 

http://scholarlycommons.law.wlu.edu/cgi/viewcontent.cgi?article=4379&context=wlulr (Last visited 

29.8.2015) 

http://scholarlycommons.law.wlu.edu/cgi/viewcontent.cgi?article=4379&context=wlulr
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The case of Shapeways, that we previously used to demonstrate that an open-minded 

approach that combines IP and 3D printing can be beneficial for many actors in the 

market, can be again used as an example. 

In order to offer a product through the website, the user has to be at least eighteen 

years of age and must create a personal account on Shapeways. In creating the account 

the user must agree on the terms and conditions, which are the “rules” of the website. 

The acceptance of these rules is the sine qua non condition to be part of the community 

of Shapeways. 

During the writing of this thesis Shapeways changed its terms and conditions and 

specified, for example, that a user can order an object from the website as a guest, 

without necessarily create an account. The following section will discuss the most 

updated version of the Terms and Conditions published on the 7th of July 2015. 

Among the subjects regulated by the terms and conditions, an extensive part is 

dedicated to the policy of Shapeways regarding the User Generated Content (UGC or 

UCC, User Created Content) which are all the materials created by the users in using 

the website like, for example, comments, photos, scratches or videos published on 

Shapeways. 

It has to be noted that a tentative definition of User Generated Content has been 

provided by the Organisation for Economic Co-operation and Development (OECD) on 

its report on topic. While recognising that it is hard to define a matter which is evolving 

over time, the OECD suggested three pillars to define a UGC:148 

1. Publication requirement: 

The user created content is information that has been published in various 

contexts. The publication criteria is considered a “useful way to exclude email, 

bilateral instant messages and the “like” 

2. Creative effort: 

                                                        
148 Organisation for Economic Co-operation and Development (OECD) “PARTICIPATIVE WEB: USER-

CREATED CONTENT” (2007) page 8. http://www.oecd.org/sti/38393115.pdf (Last visited 29.08.2015)  

 

http://www.oecd.org/sti/38393115.pdf
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A UGC requires that a “certain amount of creative effort” is involved in the 

creation or adaptation of an existing work (like for example a blog, a modified 

photo or a meme). 

3. Creation outside of professional routines and practices: 

Recognizing that UGC is generally created outside the “professional routine and 

practices”. This last aspect seems to exclude form the definition all the requests 

given to a professional during the normal practice of its job or, in our case, all 

the various feedback, reviews and advice given to a designer in order to 

customize a product. Nevertheless, as the same report underlines, nowadays 

there is an ongoing movement in the direction of a “monetization” of UGC by 

big players on the internet, which are increasingly acquiring these contents in 

order to generate revenues. 

Shapeways seems to go exactly in this direction, and in fact the definition of UGC in its 

terms and conditions appears even broader than the one provided by the OECD and, 

most importantly, seems to include almost every content, 3D model, comment, advice 

or specification created by the users of the platform: 

“User Generated Content” when used in this Terms and Conditions shall mean any 

content uploaded to the Website, the Application or the Services by you, including but 

not limited to all uploaded 3D Models, pictures of 3D Models, comments on the 

Website, specifications provided in your order for a CoCreator model (a “CoCreator 

Model”), as well as the printed 3D Model we create for you based on your User 

Generated Content.”149
 

According to the terms and conditions, the models of the 3D object, both in its tangible 

and digital form, as well as the comments, pictures and any other content uploaded by 

the user are all sorted in the same category of UGC, but then they are treated differently 

depending on if they are: 

1. 3D-models uploaded by the designers: 

The designers “retain all your intellectual property rights in your 3D Models, 

including without limitation any and all derivative works like 3D renders. 

                                                        
149 Shapeways Terms and Conditions, section  User Generated Content 

http://www.shapeways.com/terms_and_conditions (Last visited 29.08.2015)  

http://www.shapeways.com/terms_and_conditions
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Except for the rights and licenses with respect to your 3D Models specified 

below, Shapeways shall not use, modify or display your 3D Models or 

derivatives thereof”. […] 

“By uploading your 3D Model to the Services, you grant Shapeways a non-

exclusive, royalty free, worldwide, transferable, and sublicensable right and 

license (i) to use your 3D Model for the manufacturing of your 3D Model in 

order to fulfill your order; (ii) if you offer your 3D Model for sale through 

Shapeways, to use your 3D Model for the manufacturing of your 3D model in 

order to fulfill orders of your 3D Model made through Shapeways […] (iv) to 

generate and display 3D renders of your 3D Model; and (v) to use the 3D 

Model as necessary for the operation and maintenance of Shapeways Services 

including without limitation for the internal testing and educational purposes 

of Shapeways and Shapeways manufacturing partners” 150 

In other words the user grants Shapeways a license that gives the possibility to 

use a 3D model to perform the printing instead of the author of the work (as we 

have seen, without this permission the act of Shapeways could be considered a 

copy, and thus an infringement of copyright) for various business purposes and 

for testing new printing technologies151 

2. All other content generated by the users: 

In this case Shapeways obtains “a worldwide, non-exclusive, royalty-free, fully 

paid, sublicensable and transferable license to use, edit, modify, reproduce, 

distribute, prepare derivative works of, display, perform, and otherwise fully 

exploit the User Generated Content in connection with the Website, the 

Applications, the Services and our (and our successors’ and assigns’) 

businesses, including without limitation for promoting and redistributing part 

or all of the Website, the Applications or the Services (and derivative works 

thereof) in any media formats and through any media channels (including, 

                                                        

150 Shapeways Terms and Conditions, section Intellectual Property Rights of 3D Designs 

 http://www.shapeways.com/terms_and_conditions (Last visited 29.08.2015) 

 

151 It has to be noted that the point number v) that grants Shapeways the right to print a 3D model for 

internal purposes is one of the last addition to the terms and conditions of the company, as revised in July 

2015. 

 

http://www.shapeways.com/terms_and_conditions
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without limitation, third party websites and feeds). You also hereby do and 

shall grant each user of the Website, the Applications, or the Services a non-

exclusive license to access your User Generated Content through the Website, 

the Applications or the Services, and share your User Generated Content on 

blogs and social media, provided such sharing prominently links back to the 

model page on the Shapeways site and is not done on a site that competes 

directly or indirectly with Shapeways Services”152 

As we discussed in the section on Shapeways, the formulation of this term seems to 

leave much space to Shapeways (and its affiliates) to use and fully exploit the contents 

generated by the users, like for example the specifications for a slightly different 

version of an existing work. As stated in the paragraph this gives to Shapeways and its 

partners the possibility to create a derivative work from the user generated content in 

connection with the website and its applications. As we already explained previously, 

the business value of the user generated content could be remarkable. 

As we can see from the example of the terms and conditions of Shapeways it seems 

possible to find a balance that allows enthusiasts and potential lead users to express 

their creativity, and companies interested in mass production to have access to hints 

and information to spot possible niches of market that are still unexplored and 

potentially profitable. 

                                                        
152 Shapeways Terms and Conditions, section  User Generated Content 

http://www.shapeways.com/terms_and_conditions (Last visited 29.08.2015)  

 

http://www.shapeways.com/terms_and_conditions
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5 CONCLUSIONS 

While  3D printing represents a threat to basically every existing intellectual property 

right and poses questions related to its impact on many aspects of society, it can also 

represent an opportunity to foster creativity, customization and disclose a huge 

potential in business opportunities. 

For example, recently the American Food and Drug Administration (FDA) approved 

the first entirely 3D printed prescription drug153 and it seems that the potential of AM 

technologies will be increasingly explored in the medical field. 

However, at the present stage the cons of the technology for the average consumers are 

still substantial and it is difficult to establish if additive manufacturing will be the 

disruptive and “democratic” revolution that everyone talks about, if it will become a 

technology used only by small niches of market, or just a failed attempt to revolutionize 

the way in which the mankind produces things.  

The answer will probably depend on the way in which some of the technical limits of 

the process are faced and, most of all, on the quantity of practical fields of application 

and market demand for printed objects. 

Even though, as we have seen, the number of printers sold and installed is expected to 

grow in the next years, the current phase of early adoption of the technology among the 

general public can represent an opportunity from a legal standpoint. 

It is not the first time that a major technological innovation challenges the existing 

framework and that the creativity of the first-adopter outsmarts the measures of law 

makers in regard of IP rights.  

The most recent, and probably most similar, case is the previously mentioned crisis of 

file-sharing of copyright protected material which started in the early 2000’s. Is there 

something we have learned from that lesson? Certainly yes. 

After the first phase of illegal file sharing of movies, songs and files through platforms 

like Napster or The Pirate Bay, right holders reacted to their loss of income and control 

                                                        
153 The Spritam 750 mg, foreground, and 1000 mg tablets. The drug is made by Aprecia Pharmaceuticals. 

For more information please see http://www.forbes.com/sites/robertszczerba/2015/08/04/fda-approves-

first-3-d-printed-drug/ (Last visited 29.8.2015) 

 

http://www.forbes.com/sites/robertszczerba/2015/08/04/fda-approves-first-3-d-printed-drug/
http://www.forbes.com/sites/robertszczerba/2015/08/04/fda-approves-first-3-d-printed-drug/
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over the diffusion of the material using mainly two methods. In a first phase they tried 

to protect their rights by aggressively enforcing their rights among as many infringers 

as possible. In a second phase there was an attempt to limit the diffusion of illegal 

material through new forms of anti-counterfeiting measures to fight piracy.154 

This tendency to aggressively limit the volume and quality of piracy contributed to the 

creation of updated regulation to address the problem. This resulted, for example, in 

the creation of the Digital Millennium Copyright Act (DMCA) in the US and the 

introduction of the Anti-Counterfeiting Trade Agreement (ACTA), substantially 

modelled on the basis of American criminal enforcement law.155 

Similar approaches in the world of 3D printing, both with ad hoc regulations to limit 

the availability of 3D printers as well as the introduction of hardware and software of 

measures capable of “controlling” what is printed, have already been proposed.   

However, the sole reinforcement of the existing regulation about copyright protection 

has revealed itself to be insufficient in limiting the phenomenon of online piracy. The 

point has been synthesized by Depoorter, who concludes that if the enforcement costs 

of IP are too high in terms of monitoring, bad advertisement and litigation expenses 

and the results of the enforcement are moderate, the legitimacy of the legal rights risks 

being undermined. This is because an effective deterrence cannot be obtained without 

over-enforcing IP law on a level that would shrink the public support for it.156 

While the deterrent effect of increasing copyright protection and the investments in 

creating and introducing new anti-counterfeiting technologies have been shown to have 

a limited impact on online piracy, an effective way of reducing its economic impact on 

the business environment has been represented by what we can define as a “third way”. 

The third way represents the introduction and gradual affirmation of legitimate 

channels for sharing files on the internet, based on agreements and business licenses 

                                                        
154 Sinha, R.K., & Mandel, N. “Preventing digital music piracy: The carrot or the stick?” (2008).  Journal of 

Marketing, 72 (1), pp.1-15 
 
155 Button M. “rethinking the anti-counterfeiting trade agreement’s criminal copyright enforcement 

measures” (2013) CRIM.L & CRIMINOLOGY 67, pp. 110-117 

http://scholarlycommons.law.northwestern.edu/cgi/viewcontent.cgi?article=7418&context=jclc (last 

visited 29.08.2015) 

 
156 Depoorter B. “Intellectual property infringements and 3D printing: Decentralized Piracy” Hastings Law 

Journal, vol. 65, page 1502 http://www.hastingslawjournal.org/wp-content/uploads/Depoorter-65.6.pdf 

(Last visited 29.08.2015) 

http://scholarlycommons.law.northwestern.edu/cgi/viewcontent.cgi?article=7418&context=jclc
http://www.hastingslawjournal.org/wp-content/uploads/Depoorter-65.6.pdf
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with the right holders. This way includes various virtual stores of digital contents such 

as Spotify, Amazon, iTunes or Netflix that provided possible infringing users with a 

legal way to exploit the advantages of the internet (wide choice of contents, continuous 

availability, updated titles, vicinity and comfort). 

Under this point of view the Shapeways experiment of a joint venture with one of the 

biggest actors in the toy industry could represent a first step in the direction of the legal 

digitalization of products, once available only in their physical forms.  

Just as iTunes gave the music industry indications on how to invest by, for example, 

analysing what were the tracks with most downloads or which artist was most popular 

in a determined geographical area, 3D printing and product customization can 

represent a basis for producers to understand in which direction the market is going 

and to spot new and useful products that can add value to the society. 

Also in this case, however, the final result will depend on the market demand for 

printed goods, as well as on considerations on the economic opportunity.  

One thing that, in my opinion, the legal system could do is to assist this process by 

reducing the ambiguity of certain legal situations that have been illustrated above, and 

provide greater legal certainty that could encourage investments in the 3D printing 

segment. 

One of these measures could be the one illustrated by Stamatoudi, who suggests the 

introduction of a new class of protection (“multimedia works”) for works that are 

characterized by the integration of various expressions, made possible by digitisation.157 

This is made necessary because technology is able to transform some form of artistic 

work that we already know in a new, machine readable, code, like in the case of 

blueprints and 3D printing. 

Of course such an effort is far from being easy for the many reasons that have been 

presented, such as the heterogeneity of legal regimes across Europe and the fact that in 

certain cases it is very difficult to identify what exactly should be protected. 

Nevertheless, an incentive for the legal framework to proceed and be updated can once 

again be found by comparing the present situation with that of a few years ago. 

                                                        
157 Stamatoudi, Irini A. “Copyright and Multimedia Works : A Comparative Analysis” (2002) Cambridge 

University Press, pp 271-274 
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When the so called “copyright wars”158 against online piracy started, the effects of the 

countermeasures adopted by the law makers were limited by one factor: most of the 

potential infringers already had access to most of the factors necessary to perpetrate the 

infringements. People had access to computers, peer to peer software, mp3, CD or DVD 

players to reproduce the material downloaded illegally and CD and DVD burners to 

multiply the infringing copies.  

When the legal framework started adapting to all these technological changes it was 

already too late and many losses and diseconomies were suffered by actors in the 

market. 

In the case of 3D printing, however, the situation is slightly different. From a copyright 

holder perspective, the mere circulation of protected material over the net is not itself a 

problem. In most cases the issues (and a possible loss of income) start the moment that 

the object is finally printed. 

In this scenario, to start to “control” 3D printing by offering a stable legal layout and 

providing users with legitimate channels alternative to piracy, before most of the users 

have direct access to the technology could certainly contribute to a more effective and 

fair exploitation of the technology, both from a legal and an economic standpoint. 
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