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Foreword

Potential benefits to industry accrue 
from economically viable low 
volume production, cost effective 
customisation and the dramatic 
increases in design complexity 
for products which can now be  
manufactured via additive processes 
which, in turn, remove many of 
the limitations encountered with 
traditional manufacturing processes. 
Additionally, additive manufacturing is 
resulting in the development of new 
business models and a realignment 
of the supply chain - including the 
potential to repatriate manufacturing 
jobs to the UK and other developed 
economies - alongside potential 
environmental gains. 

Design freedoms and customisation/
personalisation are key facets of 
additive manufacturing and, as 
a result of this digital revolution, 
we are approaching an era when 
personalised manufacturing can take 
place anywhere, anytime and at a price 
that is commercially viable. This will 
enable a vast array of new products to 
be produced, potentially on a made 
to measure basis, in ways that were 
previously not economically viable. 

In addition, innovative start ups will  
be more readily able to commercialise 
their new product designs as it will 
no longer be necessary to invest in 
expensive moulds, jigs and fixtures 
necessary to competitively mass 
produce the products by  
conventional means.

While the implications for the first 
wave of single material 3D printing of 
passive shapes in single materials is 
disruptive enough to industry, looking 
beyond to the state-of-the-art, the 
really exciting potential of additive 
manufacturing is the possibility 
of 3D printing complex shapes 
with printed in added functionality 
(such as electrical, optical, or bio-
pharmaceutical properties); all this 
built into a component constructed 
in a one build process. This leading 
work, that we are actively researching 
at the University of Nottingham, will 
liberate tomorrow’s designers and 
enable a single 3D printing process to 
“print” articles which will incorporate 
multi-material components complete 
with working electronics. For example, 
it may become possible to print not 
only a mobile phone case but also a 
complete working phone.

Professor Richard Hague
Professor of the Innovative 
Manufacturing and Director – EPSRC 
Centre for Additive Manufacturing 
Faculty of Engineering, University  
of Nottingham

Additive manufacturing, or 3D printing as it is often 
termed, is now beginning to gain significant traction 
in the public’s imagination. In addition, additive 
manufacturing is starting to be implemented as a 
manufacturing process by leading global industries. 
Though the hype around the subject is considerable, 
the potential benefits for both industry and consumers 
are compelling with the additive approach being 
disruptive to traditional design and manufacturing 
processes and supply chains. 
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As an exemplar of our work, the 
image below shows a concept of a 3D 
printed, multi-functional prosthetic 
arm. This arm embodies the design 
and manufacturing freedoms which 
are enabled by additive manufacturing, 
whereby a lightweight, multimaterial 
device can be printed in one build 
process, including structural, 
conducting and sensing materials. 

Overall, the potential of additive 
manufacturing is only really limited by 
our imagination with even the potential 
for printed biological structures being 
a real possibility. What is clear to me is 
that additive manufacturing technology 
is presenting all manufacturing and 
supply companies with significant 
challenges and opportunities. As is so 
often the case, it is clear that it is those 
companies who are seriously engaged 
in implementing additive technology 
within their organisation who will reap 
the considerable benefits additive 
manufacturing can bring. 

If ever there was a manufacturing 
process that was right for the times, it 
is 3D printing. The UK is at the cutting 
edge of this new manufacturing 
approach and has the chance to 
lead the world in the application 
and take up of 3D printing as the 
manufacturing technology of  
the future.  

In order to fully realise the opportunities 
created by additive manufacturing, 
the senior executives of global 
manufacturing companies need to  
embrace the commercial and 
technological benefits of additive 
manufacturing. In so doing, they should 
also look carefully at the associated legal 
risks and compliance issues which need 
to be considered and resolved as part 
of the process of commercializing the 
opportunities which are made possible 
by additive manufacturing.

I am therefore pleased to see that law 
firms such as Eversheds Sutherland are 
focusing on legal risk and compliance 
issues that manufacturers may face 
when implementing and using additive 
technology. Some of the issues 
will be new to manufacturers and 
some will be evolutionary of existing 
issues arising in other manufacturing 
processes. All thinking in this 
area will be key to the successful 
commercialisation of this disruptive 
approach to manufacturing. 
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The fourth 
industrial revolution
Whilst traditional mass manufacturing 
processes are a very quick and cost 
effective way of producing goods on 
a large scale, the processes do have 
some constraints such as:

– requiring significant investment  
in tooling

– creating a considerable amount  
of waste

– suffering from technical 
constraints around the complexity 
of shapes produced

– not being clean or sustainable and

– requiring large stocks of raw 
materials and long-lead order 
pipelines 

How does additive  
manufacture work?
A design file is downloaded to a 
specialist 3D printer, which then uses 
the downloaded design file to create 
2D slices of the product. These are 
then used to guide the 3D printer to 
build up the product by depositing 
micro thin layers of material which are 
fused together by melting, softening, 
binding or spraying the material with a 
hardening agent.  

Recent developments in the 
technology and accompanying 
price reductions on printers and 
raw materials have brought additive 
manufacture to the tipping point 
of becoming a mainstream means 
of producing products for both 
consumer and business applications.  

The additive manufacturing process 
does away with the need for specialist 
tooling and assembly lines. One single 
3D printer can produce many different 
products depending on the design 
files downloaded. Products can now 
be produced via 3D printers using 
not only a wide range of plastic and 
composite materials but also simulated 
fabrics and molten metals. It is even 
possible to produce human tissue and 
body organs using a patient’s own 
cultured cells or stem cells.

Additive manufacturing turns these 
traditional manufacturing issues on 
their head by:   

– reducing barriers to entry in terms  
of investment

– potentially allowing anybody in 
the supply chain to produce lower 
quantities of products on a just 
in time basis close to the point at 
which the products are needed

– reducing wastage

– reducing pollution (in terms of 
waste material, energy use  
and transportation)

– requiring limited stock holding

– allowing for complex, intricate 
and precise design/production 
including, in time, electronically 
enabled products 

– allowing for the possibility 
of creating product designs 
which could not be produced 
via traditional manufacturing 
processes

Whilst additive manufacturing can 
be used to produce simple products, 
the real impact is likely to be seen 
as additive manufacturing enables 
companies to design and produce 
new products or shapes which were 
previously impossible to produce  
using traditional processes.

The fourth industrial revolution
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Considering the impact of additive manufacturing

Impact on the  
supply chain
Additive manufacturing presents 
a number of challenges and 
opportunities to all companies who 
are involved in the manufacturing of 
products and the related supply chain:

– products can now be produced 
on an economically viable basis at 
the place of demand rather than 
being produced in huge quantities 
in lower wage economies. As a 
result, this will greatly reduce the 
warehousing and transportation 
costs which are associated with 
today’s global supply chain 
in finished goods. This will, in 
turn, impact not only transport 
companies but distributors 
particularly as end users may 
now be licensed to produce their 
own requirements for particular 
components locally

– production can now be 
undertaken by anyone in the 
supply chain - the original 
designer, the manufacturer or by 
third parties (including the end 
user) - each of whom will need 
to be licensed to produce any 
products which are protected by 
intellectual property rights

– new types of ‘licensed’ 
manufacturing agreements will 
be required by these designers 
who wish to allow their customers 
to produce their own product 
requirements via 3D printers

– the adoption of additive 
manufacturing brings about 
dramatic decreases in the 
production costs and timescales 
associated with the production 
of low volume or specialist items. 
In particular, aerospace has 
been quick to produce their own 
specialist tools via 3D printers at 
a fraction of the cost of buying in 
the same product from a third-
party manufacturer

– certain raw material providers will 
win financially in supplying the 
materials required to manufacture 
via additive processes, while 
traditional raw material suppliers 
will need to consider the impact 
on their businesses as the demand 
for items such as sheet metal  
may reduce

– functional items and spare parts 
which are not currently protected 
via intellectual property are ideal 
for additive manufacture. Many of 
these products generally require 
large scale production to make 
their production viable and are  
not protected by intellectual 
property rights. However, with 
3D printing, one product can 
be produced as economically 
as many. This may have a truly 
dramatic impact on those 
companies currently involved in 
the production, distribution and 
sale of such products

– additive manufacture can be used 
to fast track product development 
cycles. Here, the use of 3D 
printing to prototype and test new 
products dramatically reduces 
the costs and time associated 
with bringing new products to 
market with no need for huge 
investments in tooling

– designers can now consider the 
possibilities of licensing their 
designs (along with the associated 
manufacturing instructions) 
directly to end users (whether as 
individuals or as businesses) who 
will be able to produce their own 
copies of the product as required 
at the point of demand
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Digital  
exploitation
Manufacturers need to take advantage 
of the opportunity to digitally exploit 
their product designs as part of their 
core business as a matter of urgency. 
By making their designs available for  
download in return for a fee, they will 
generate new revenue streams without 
having  to invest in new factories, while 
also building brand trust as a source of 
digital content. In so doing, designers 
and manufacturers will need to pay 
much more attention to intellectual 
property as it is these rights which will 
be the key to companies being able 
to generate product revenue in the 
future. No longer will it be enough for 
manufacturers to rely on the cost of 
establishing a manufacturing plant as 
being a significant barrier to prevent 
third parties from producing  
competing products.

End users may well turn to trusted 
manufacturers for downloads of the 
design files (and the accompanying 
manufacturing instructions) even if 
similar product designs are available 
through multiple other online sources. 
As such, it should be possible for 
‘trusted’ manufacturers to create 
new business opportunities along 
the lines of an iTunes model, but 
for designs. This can be enabled by 
licensing consumers to produce their 
own copies, licensing specialist print 
shops/retailers to produce copies or 
by manufacturers setting up their own 
parts stores.

The skills  
challenge
As with any new production process, 
our colleges and universities must 
teach the new skills to students so as 
to provide business with skilled labour 
who can design and produce products 
in the 3D world. Employers will also 
need to re-skill their existing research 
and development teams and their 
operational staff so as to enable them 
to work with the new 3D technology.

In addition, large numbers of web 
based service providers are also 
likely to be established from which 
consumers will be able to source 
the electronic design files for many 
products which are not protected by 
intellectual property. As a result, these 
service providers will compete with 
traditional manufacturers in relation to 
many product designs.

The fourth industrial revolution
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Considering the impact of additive manufacturing

The immediate  
future
For additive manufacturing to take 
off as a mainstream manufacturing 
process, the following needs  
to happen:

– the speed of the printing process 
needs to be increased to enable 
large volumes to be produced 
economically

– the cost of materials needs to be 
further reduced

– more research is required into 
higher quality and sustainable 
printing materials to use in  
3D printing

– further development of the 
printing process is required so one 
3D printing machine can utilise 
different raw materials and print  
a range of items

– it needs to be possible to produce 
larger objects

– research is required to develop 
common standards for high 
quality digital files

– increased bandwidth for digital 
communication is needed for  
file download 

– a regime of digital design licensing 
needs to be established so 
design files can be legitimately 
sourced for use in domestic and 
commercial applications 

– copyright and design right law 
needs to be harmonised at an 
international level and, in  
so doing:  
- some manufacturers may   
 want to lobby for changes 
  in the law surrounding the 
  home copying for personal 
  use exemption as this did not 
  envisage a time when  
 consumers could simply 
  press‘ print’ to produce goods  
 for personal domestic 
  consumption 
- consider whether 
  unregistered designs and 
  industrially applied copyrights 
  should be capable of 
 registration in order to ease 
 the identification of 
  ownership and enforcement

– the whole question of product 
safety needs to be reviewed: 
- who is responsible if a printed 
  product is defective? - the 
 original designer, the print 
  shop, the material supplier 
  or the customer who prints its  
 own product?   
- how can a product recall 
  operate when the designer 
 has no visibility of the  
 end user? 
- what if the end user adapts 
  the design and makes it 
  unsafe? 
- should designs be safety   
 approved?  
- should the print shops also be 
  approved with regular checks 
  on the 3D printers and   
 processes?  
- is the material that is used to 
  produce a 3D printed item 
  safe, eg can a printed cup be 
  used to drink from?

– a large number of commercial, 
legal, policy and regulatory issues 
will all need careful consideration. 
For example, the ease with  
which regulated products can  
be printed, such as guns, will  
present new challenges to  
global law enforcement and 
security agencies
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Protecting intellectual  
property
While additive manufacturing presents 
exciting possibilities for collaborative 
design and cost effective bespoke 
production this is tempered by serious 
challenges concerning widespread 
unauthorised copying of product 
designs, counterfeiting, royalty 
payment allocation, intellectual 
property protection and product 
liability.

It is vital for the owners of any product 
design to clearly understand how 
to protect their designs and how 
those designs can then be exploited 
for commercial gain. A proper 
understanding of the scope and 
limitations of intellectual property 
rights is critical.

Counterfeiting 
Production of 3D counterfeit 
goods will be localised meaning 
there will be no customs control/
sight of counterfeit trade as there 
is with traditionally manufactured 
goods which are imported into 
developed economies from low cost 
manufacturing countries. Furthermore, 
with 3D printing, copies of most 
products can be in the market within 
days, if not hours, of the designer 
launching a new product and it will be 
increasingly difficult to differentiate 
between genuine products and copies 
if both are produced via a 3D printer.  

Person-to-person file sharing  
Digital design files will be shared over 
the internet and manufacturers will 
face similar challenges to those in 
the music, computer games and film 
industries. This is compounded by the 
fact that home copying is a legally 
permitted activity and that copies 
of design files may then be made 
available to others (legally or illegally) 
via one of the many file  
sharing websites.  

However, parallels can be drawn 
from the success of iTunes where 
consumers have been more than 
happy to buy digital copies of music 
from a reseller who is licensed to 
sell digital copies of music from 
the original rights holders. A similar 
model could work well for 3D design 
files which are commercialised 
by the original design owners and 
manufacturers, either independently 
or via an authorised on–line reseller 
of product designs. These design  
file licences should also include 
manufacturing instructions and access 
to helplines to assist customers who 
wish to ‘print’ these products which 
are capable of being produced via 
basic home 3D printers. 

Individual users of P2P services may 
well infringe the intellectual property 
rights of the original designer if 
they produce a product using an 
illegitimate copy of a design file, but 
rights holders face the problem of 
having to take individual action against 
those they catch while, at the same 
time, dealing with the home copying 
exception. As with music and video 
content, this is a huge challenge.

The fourth industrial revolution
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The other option for rights holders is 
to take action against the P2P service 
providers who, it is argued, know what 
the users of their services are doing. 
Whilst some historic case law is not 
helpful, Section 97A of the Copyright 
Designs and Patents Act 1988, which 
was added in 2003, provides that the 
High Court may grant an injunction 
against a service provider where that 
service provider has actual knowledge 
of another person using its service to 
infringe copyright, including by way 
of a notice served via the Electronic 
Commerce (EC Directive) Regulations 
2002. Section 97A has its origins 
in Article 8(3) of the Information 
Society Directive which required 
EC Member States to enable rights 
holders to apply for injunctions 
against intermediaries whose services 
are used by third parties to infringe 
copyright. In a 2014 judgement of 
the European Court of Justice in 
the Telekabel litigation extended the 
possible list of intermediaries who 
may be caught by such injunctions 
to include domain name registrars, 
cloud platform providers, advertising 
platform providers and payment 
providers. Whilst litigation in this area 
will doubtless continue, rights holders 
do have some interesting options to 
consider when protecting and policing 
their interests. 

In addition the issue of P2P copying 
has been in consultation in recent 
years by the Department for Business 
Innovation and Skills. Whilst no 
additional laws have yet been 
implemented, the suggestion is that 
Internet Service Providers (ISPs) should 
be placed under an obligation to 
notify their users if their conduct is 
considered to be unlawful. In so doing, 
it is possible that:

– ISPs may soon be under an 
obligation to check up on the 
activities of their users

– if any users are suspected of 
infringing third party intellectual 
property rights, the ISPs should 
inform them, with frequent 
infringers being added to the 
serious infringers list

– rights holders may then be able to 
obtain the names and addresses 
of those on the list by obtaining  
a court order 

– rights holders will then send a 
cease and desist style letter to 
alleged infringers to be followed 
up by warnings of court action

Considering the impact of additive manufacturing
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Changing  
times
Those drafting the current legal 
framework, largely developed in the 
1980s, were operating in a world in 
which a single business would typically 
take responsibility for designing and 
manufacturing a product and affix their 
branding to the finished units before 
they were supplied in known quantities 
into a closely controlled distribution 
chain. Times have changed.  

Question marks are now being raised  
as to:

– how best to protect new  
product designs

– how best to exploit product 
designs in the digital world

– who should bear responsibility for 
product defects

– whether business or individuals 
developing designs which are to 
be licensed to customers so as 
to enable them to manufacture 
the products in question via 
3D printers will be adequately 
resourced to discharge their 
responsibilities for the quality  
and safety of the end products

Legislators will need to keep pace. In 
the meantime however, designers, 
manufacturers, retailers and brand-
owners need to look carefully at their 
contractual arrangements to ensure 
that they are prepared for the new 
product landscape. 

What intellectual property 
protection is available?  
The act of producing articles for 
commercial purposes without 
permission will infringe a number of 
intellectual property rights. However, 
there are two key exceptions where 
intellectual property rights are 
powerless to prevent copying. These 
are as follows:

– in the UK, if an individual produces 
a product via a 3D printer for 
personal domestic use, no 
infringement is considered to 
have taken place. However, if 
an individual asks a third-party 
provider of 3D printing services 
to produce an item, the provider 
of those services will infringe the 
underlying intellectual property 
rights even if the item is only 
being produced for private use

– the designs of certain functional 
items and spare parts are not 
protected by any intellectual 
property rights and may be 
freely copied for personal and 
commercial purposes 

However, the commercial copying 
of all product designs which are 
protected by intellectual property 
rights are prohibited. 

In terms of the core intellectual 
property rights, the position in the UK 
can be summarised as follows:

Registered Designs  
Registered Designs protect the 
appearance of products which have 
eye appeal for up to 25 years and 
these rights can be obtained on a UK 
or a Community basis. 

However, no registered design  
protection is available for any aspects 
of a design which:

– is dictated by technical function;

– must fit with another component  
such as a mobile phone case or a  
car panel

– is a component which forms part 
of a complex product and which is 
not visible to the user in ordinary 
use of the complex product; or

– is a component which is required 
to repair a complex product to its 
original appearance

Registered design rights also 
specifically exclude any protection 
in relation to private/not for profit 
use. Thus, individuals can produce 
items at home for their own personal 
use without infringing the registered 
design rights which may subsist in 
the design. Any designs which are not 
protected by a registered design right 
may be freely copied provided that 
they are not otherwise protected by 
unregistered design right or literary 
copyright.

The fourth industrial revolution
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If any products exempted above 
incorporate an artistic pattern which 
decorates the product, that artistic 
work will capable of being protected 
via copyright. Any replication of  
a product which incorporates 
an artistic work may infringe the 
copyright.

Despite the potential limitations of 
registered design rights, registered 
design protection should be sought 
by design owners wherever possible. 
It puts all third parties on notice that 
the design is a registered intellectual 
property right. 

However, because the Registry do not 
check prior designs before granting 
a registration certificate, it is possible 
that one registered design may infringe 
an earlier registered design for a similar 
product. With that in mind, companies 
should be as diligent as possible when 
creating and registering new designs, 
particularly in the years ahead as more 
and more companies look to this  
particular intellectual property right  
for their protection.

Unregistered Designs  
Unregistered Design Right protects 
aspects of the shape or configuration 
of an item (assuming that the design 
is original) which does not have eye 
appeal for up to 15 years provided that 
the design is original.  

This protection is akin to copyright as 
it arises automatically and will provide 
protection against actual copying. 
However, unregistered design right 
protection does not extend to any:

– aspects of surface decoration

– methods or principles of 
construction

– aspects of the design which are 
purely functional

– features of the design which 
require it to be connected to or  
to be placed in or around  
another article 

– in relation to any aspects of the 
design of an article dependent  
on fitting another to form an 
integral part

As a result of the various exemptions, 
unregistered design right protection 
will not protect items which are 
mundane or which must fit/must 
match other items.  

In addition, licences of right can  
be requested from any owner of  
an unregistered design right after  
five years. 

Considering the impact of additive manufacturing
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Copyright  
Copyright protects artistic, literary, 
musical and dramatic works. As 
such, artistic works will include 
surface decoration. Literary works 
will also cover computer design files. 
Recent case law suggests that sets 
of instructions for producing artistic 
works may also constitute artistic 
works in their own right. Hence, the 
copying of a digital file via any system 
of file sharing may constitute copyright 
infringement of the design file as a 
literary work. 

The standard protection for copyright 
is the life of the author plus 70 
years, the duration of protection in 
the UK used to be reduced to 25 
years if the work was industrially 
applied. However, this is changing 
during 2014 as the Enterprise and 
Regulatory Reform Act 2013 is being 
implemented. As part of these reforms, 
it is expected that a date will soon 
be announced for the repeal of the 
25 year reduced term protection 
for copyright for industrially applied 
works. As a result all such copyrights 
will soon benefit from full protection 
for the life of the author plus 70 years.

Again, home copying for private use 
is permissible. However, in a number 
of European countries, levies can be 
placed on the sale of copying devices 
provided that there is a differentiation 
in the levy charged to private and 
commercial purchasers of such 
devices. This does not apply in the UK.

Also, artistic copyright will most likely 
subsist in any surface decoration 
applied to the product. As such, there 
is nothing to stop manufacturers 
applying some surface decoration 
to products to make them readily 
identifiable as coming from a particular 
manufacturer. If copied with the 
pattern the rights owner can claim 
copyright; however, if copied without 
the pattern the item is counterfeit, not 
in breach of copyright.

Trade Marks 
Trade Marks act as a badge of origin 
and protect the branding of a product. 
Any trademark will be infringed if it is 
replicated for commercial purposes, 
either as part of a 3D printed infringing 
copy or as part of its packaging.  

The main issue for brand owners in the 
world of 3D printed counterfeits will 
be detection. Traditionally, counterfeit 
products are made in low cost 
countries before being imported into 
high price markets allowing customs 
authorities to play a vital role in 
discovering and bringing counterfeits 
to the attention of rights holders. Local 
production of infringing products 
via 3D printers means the customs 
authorities are bypassed.

Also, a trademark is not infringed if 
it is replicated for private use. But 
trademark rights can be enforced to 
prevent the copying of products if the 
actual trademark is replicated by the 
third-party for commercial use.  

Finally, no infringement will take place 
if the product is not trademarked 
but simply labelled as “for use with 
whatever branded product it has been 
made to fit”. 

Patents  
Patents protect the workings of an 
invention for up to 20 years if the 
invention is both new and innovative, 
allowing the owner to exploit a 
monopoly.  

A patent will be infringed if the product 
is reproduced without permission 
for commercial purposes and any 
dissemination of the drawings of a 
patented product will infringe even  
if the intent is only to facilitate  
private copying.

Who should be sued for intellectual  
property infringement? 
As mentioned, the traditional methods 
of enlisting the help of the customs 
authorities will not work. It is also 
going to be time consuming and 
difficult to track down and prosecute 
those individuals who decide to sell a 
few 3D printed copies of a  
particular product.

As mentioned above, rights holders 
will want to consider taking action 
against any file sharing websites by 
initially, seeking a blocking injunction 
under section 97A of the Copyright 
Design and Patents Act. This legislation 
provides that the courts have the 
power to grant an injunction against 
a service provider in circumstances 
where the ISP has actual knowledge 
of another person using their service 
to infringe copyright. Rights holders 
can take action against an ISP who 
host websites which are distributing 
infringing material. In so doing, the 
rights holder will need to show that:

– the website owner has used the 
hosting services of an ISP to  
infringe copyright   

– the ISP had knowledge of what 
was happening (possibly just 
because the rights holder had 
informed the ISP)

– an injunction is an appropriate 
remedy

Seizing the opportunity 
As well as viewing intellectual property 
as a means of stopping third parties 
from making unauthorised products 
via 3D printers, manufacturers should 
consider exploiting the digital rights 
to their product designs by making 
their designs available for downloading 
- together with all of the required 
information to produce a finished 
article to the required standard - in 
return for a fee. 

Many manufacturers will be able 
to generate new revenue streams 
this way, without having to invest in 
new factories, and thus establishing 
themselves as trusted sources of 
digital content.
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Seizing the opportunity 
As well as viewing intellectual property 
as a means of stopping third parties 
from making unauthorised products 
via 3D printers, manufacturers should 
consider exploiting the digital rights 
to their product designs by making 
their designs available for downloading 
- together with all of the required 
information to produce a finished 
article to the required standard - in 
return for a fee. 

Many manufacturers will be able 
to generate new revenue streams 
this way, without having to invest in 
new factories, and thus establishing 
themselves as trusted sources of 
digital content.

The following scenarios may be 
possible:

– manufacturers can licence 
consumers and commercial users 
to produce their own copies of 
products directly and can also 
provide the necessary instructions 
and raw materials – this will help 
to justify the fee in the case of 
home copying 

– designers and manufacturers 
can licence specialist print shops 
and retailers to produce copies 
of their products and to modify 
such designs as part of a bespoke 
tailoring service 

– manufacturers could set up their 
own online parts stores as a 
trusted source in both a consumer 
setting and for the purposes of 
licensing authorised repairers to 
produce their own spare parts

– manufacturers can avoid the need 
to deal with local distributors 
by licensing end users directly, 
in each local market, as part of 
a global rights management 
programme 

What should rights holders do now? 
This new industrial revolution allows 
manufacturers to radically change 
their businesses despite needing to 
guard against significant threats from 
counterfeiters who will be operating 
inside all national markets as soon as 
new designs are launched.

To help combat the threats, 
manufacturers should:

– apply representations of its 
trademarks to all products

– apply surface decoration to all 
products so as to benefit from 
some copyright protection

– seek registered design protection 
for as many products as possible

– consider bringing claims for 
artistic copyright infringement 
given the likely relaxation in the 
criteria for what constitutes a 
work of artistic craftsmanship

– protect and encrypt design files 
to make it as hard as possible for 
infringers to obtain copies; this 
will be particularly important at 
the time of a launch of a new 
range (it is always going to be 
easier to produce a good quality 
3D printed copy from a copy of 
the original design file than it will 
from a scanned copy of the  
actual product)

– seek blocking injunctions against 
ISPs who host websites that offer  
infringing content

– sell licences to end users to 
produce their own copies of  
a product
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Product liability in  
additive manufacture
Impact on product safety law 
The General Product Safety Directive 
(2001/95/EC) (‘GPSD’) provides that 
all products intended for, or likely to 
be used by consumers must be ‘safe’, 
meaning that they present no risk, or 
only the minimum risk compatible 
with the use of the product. 

The primary responsibility for ensuring 
safety falls on the producer, being 
the manufacturer, own brander, 
first importer into the EU or EU 
representative. The producer is also 
responsible for notifying regulatory 
authorities where an unsafe product 
is placed on the market, and taking 
action (such as a recall) to rectify  
the situation.  

Reduced barriers to entry and the 
potential impact on safety  
At present, the manufacturer will have 
primary responsibility for product 
safety and will be responsible for 
liaising with regulators over alleged 
defects and product recall. The capital 
expenditure required to mass  
produce and market consumer 
products has created barriers to 
entry, with the result that a significant 
proportion of products are supplied  
by relatively substantial businesses 
with the resources and staff to invest 
in the required production lines, 
manage product quality and handle 
product recalls. 

Where a product is manufactured 
through additive manufacture, the line 
of responsibility will be less clear. Small 
businesses and entrepreneurs without 
the traditional resources will now 
be producing goods - significantly 
reduced costs of market entry bring 
with them the risk of less attention 
being paid to product design and 
quality assurance - and this may prove 
a headache for regulators: 

– internet only sellers offering 
product designs for download 
are likely to disclaim responsibility 
for their safety, argue that their 
activities do not impact on the 
safety of the product, and direct 
regulators to the designer 

– the designer may be an individual 
or small business lacking the 
necessary resources to meet 
consumer compensation claims, 
undertake (or fund) a timely  
recall campaign, manage calls 
from affected consumers or 
handle the logistics of replacing 
affected products

– the challenge of communicating 
effectively with end-users is likely 
to increase: small-scale designers 
will have limited information as to 
the number of products printed

– there is an increasing risk that 
unsafe consumer products will 
not be identified at an early stage  
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Wider issues for established  
manufacturers/retailers  
Under the current regime, Producers 
are presumed to meet EU safety 
requirements if they can show 
compliance with EN standards. They 
declare such compliance by affixing 
a CE mark to the product. However, 
while the original product design may 
comply with all required standards, it is 
difficult to see how such compliance 
can be assured (or CE marks applied 
with confidence) when a third-party 
produces a version of the product 
on a 3D printer. Legislators will need 
to consider whether the CE marking 
regime can continue in its current 
form. A careful balance will need to 
be struck between the need to ensure 
consumer safety, and the danger of 
over burdensome regulation stunting 
the growth of a new technology.

At present, responsibility for market 
surveillance rests primarily with 
producers, but regulators will need 
to consider how this should work in 
the context of additive manufacture. 
Where defects arise from the 
manufacturing process or failure to 
follow the designer’s instructions, 
safety risks may only affect products 
emanating from certain printing 
houses. Downloaded files may 
include data relating to a number 
of versions of a product, not all of 
which are affected by the incident, 
and it may be difficult to accurately 
identify potentially affected end 
users. Collating and analysing data on 
returns and consumer complaints will 
become more challenging Unless such 
producers take steps to ensure the 
effective flow of information, the risk 
of undetected unsafe products in the 
market will increase.

Real difficulties will arise for policy 
makers seeking to enforce regulations 
restricting the production of inherently 
dangerous or safety critical products. 

Additive manufacturing opens up 
the possibility of making  bespoke 
products, tailored to the needs 
of individual consumers. Some 
customers may want to be able to 
print their own bespoke versions of 
certain products. The brand names 
behind such product designs will 
need to carefully consider how they 
regulate the printing of products 
which depart from the published 
design, both from a brand and product 
liability perspective. It will be vital to 
understand how the structural integrity 
of a product will be affected by any 
such variations. The original design 
owner must be clear on any permitted 
variations of any product designs. 
All contractual arrangements which 
permit the printing of any products 
should contain provisions specifying 
the range of variations permitted  
and delineating responsibility for 
changes made.
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Product liability  
Questions also arise as to the impact 
of additive manufacture on the legal 
framework for product defect claims 
across the EU. 

The difficulties of determining where 
responsibility for product defects lies 
will increase. Ultimately, the allocation 
of liability through the supply chain will 
often be determined by contractual 
arrangements. However, the strict 
liability regime established under the 
Product Liability Directive (85/374/
EEC) (‘PLD’) (implemented in the UK 
through the Consumer Protection Act 
1987) is likely to remain an important 
route for personal injury claims arising 
from product safety defects. The PLD 
places liability on the producer for 
defects giving rise to the injury. 

The current arrangements for 
allocating responsibility will need to 
be adapted to deal with the revolution. 
Clarification will be needed (whether 
through legislation or case law) as to 
who should properly be considered 
the producer where, for example, the 
product file has been corrupted as a 
result of the uploading/downloading 
process, or where a defect relates 
to the materials used in the printing 
process, problems with the printer or 
other factors such as the temperature 
or atmospheric conditions in which 
the printing takes place. 

Warnings and instructions will take 
on even greater importance as the 
design and manufacturing processes 
are more divorced and printing is 
increasingly undertaken by individual 
end users. Prudent designers will need 
to ensure that detailed manufacturing 
instructions, guidance on suitable 
materials and adequate warnings 
are provided to those printing their 
designs to defend claims brought 
under the PLD. 

Without clarification from case law or 
legislation, it may be unclear in some 
cases whether printing houses can 
properly be regarded as the producer 
for the purposes of PLD claims by 
consumers. In many cases the answer 
will be determined by the brand name 
on the product. Brand owners will 
need to manage the associated risks 
through contractual arrangements and 
ensure that liability for design, printing, 
choice of materials and tailoring for 
end user’s needs are clearly delineated. 
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The impact of additive manufacturing 
will be dramatic:

– product designs which are way 
beyond the complexity of what 
can be produced via traditional 
manufacturing processes can 
now be produced via additive 
manufacturing processes;

– the supply chain is about to be 
dramatically altered with reduced 
logistics and transportation and 
potential environmental benefit;

– for increasing numbers of product 
types, there may be less need to 
invest in capital intensive factories 
with fixed use equipment and 
large labour forces when smaller 
scale localised manufacturing can 
be achieved via 3D printers

– additive manufacture will enable 
designers to sell their designs 
directly to end users, without the 
need to go through the traditional 
manufacturing, assembly, 
distribution, warehousing and 
retail phases. 

As a result of all of these factors, much 
more value will start to be placed on 
the actual design of products (and, 
hence, the value of the underlying 
intellectual property rights in such 
designs) rather than in manufacturing 
processes and facilities. 

Conclusion

However, those who invent and design 
new products will find it harder to 
prevent third-parties from producing 
products which copy their original 
designs. There will follow an increase 
in the volume of counterfeit products 
on the market and it will be easier to 
produce localised counterfeits via 
additive manufacture. This may put 
considerable strain on the ability of the 
designers to police and enforce the 
use of their intellectual property. 

Also, despite the potential of additive 
manufacture to revolutionise the 
manufacturing industry and associated 
supply chain industries, nobody should 
underestimate the attractiveness 
and resilience of the traditional 
manufacturing sector, particularly in 
relation to the huge economies of 
scale of mass manufacture which 
cannot, at the moment, be replicated 
by additive manufacturing.  

That said, despite the challenges, 
additive manufacture is taking off and 
the implications will require careful 
consideration for all companies 
who are involved in the world’s 
manufacturing industry, and the 
accompanying supply chain, as the 
traditional commercial models for 
doing business are changed for ever.
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