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Alan McKinnon investigates the potential impacts new 
additive manufacturing could have on the wider industry. 

hat will be the long-term effect 
of 3D printing on logistical
systems? Will this form of additive

manufacturing dampen demand for
freight transport or have minimal impact
on the amount of stuff we move?

A recent Dutch survey1 revealed just how
divided expert opinion is on this matter.
When asked about the likely effects of 
3D printing on transport, experts gave 
‘a scattered array of answers ranging from
large positive impacts to large negative
impact’ with a majority of experts
anticipating ‘either moderate or no
impact’.

Discussion about the transport impact 
of 3D printing is not new. As part of its
Delivering Tomorrow project back in 
2012, DHL constructed five scenarios of
logistics in 2050.2 One of them, labelled
Customised Lifestyles, envisaged
widespread adoption of 3D printing at a
household level, with people owning
machines capable of manufacturing a
broad range of consumer products. This
level of home-based production could
substantially reduce the amount of freight
movement. It would still be necessary to
deliver the materials used in the printing
process, but they could be delivered in

bulk through supply chains much simpler
and shorter than the ones through which
household products are currently
distributed. For most products, domestic
3D printing would use less material than
conventional moulding and assembly in
factories. On-demand production at point
of use to customers’ specifications would
also eliminate reverse flows of unwanted,
unsuitable or damaged products. In a
world of mass 3D printing, freight traffic
per billion euro of consumption could
drop sharply, cutting costs, congestion
and CO2 emissions.
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This world is a long way off, however. 
For the foreseeable future, 3D printers
with the necessary functionality to make 
a wide variety of products will be
unavailable or unaffordable for domestic
use.3 At an intermediate stage in the
diffusion of this technology, consumers
may be able to outsource 3D printing to
local ‘fab shops’ equipped with expensive
high-end machines. This would still permit
some rationalisation of upstream supply
chains, but require delivery of the 
3D-printed items to the home.

Until recently, it seemed that the degree of
supply chain rationalisation would be very
limited, mainly because 3D printing
offered few economies of scale. For the
vast majority of consumer products, it
would not be able to compete with the
economics of batch production. Only
where people attached a high monetary
value to the customisation offered by 3D
printing would they be prepared to incur
its much higher unit cost. If the process
was confined to these items, the net effect
on freight traffic levels would be
negligible.

A report4 in 2014 confirmed that 3D
printing costs ‘do not decrease
significantly with an increase in scale’ and
because of this ‘mass production with
additive manufacturing is not profitable
now, nor expected to be in the near
future’. Over the past five years, however,
there have been major advances in this
technology. New forms of additive
manufacturing, such as digital light
synthesis, have been developed that can
mass customise products in factories at a
relatively low unit cost. The best example
of this technology in action is in the new
Adidas plant in Ansbach, Germany, which
when fully operational will each year
shape the soles of tens of thousands of
training shoes to customers’ feet. This
allows additive manufacturing to scale up
from prototyping and the low-volume

production of specialist components to
the mass production of a broader range 
of products, where potentially its supply
chain impact will be an order of
magnitude greater.

This might lead to substantial reshoring 
of manufacturing from the low labour 
cost countries of the Far East to Europe
and North America. These countries’ low
labour cost advantage would then be
eroded and consumers of this new
generation of mass-customised products
prepared to pay more for quicker delivery
from facilities within their national or
regional market.

A report from ING Bank5 last year
suggested that 3D printing might account
for 50% of all manufactured output by
2040. In this scenario, the volume of
international trade could drop by as much
as 40%. This could have a devastating
effect on global shipping, air cargo and
freight forwarding businesses. The
research underpinning this report lacks
credibility, however. It has been seriously
challenged by Dutch researchers whose
own analysis suggests that any 3D
printing-induced reduction in world trade
would be less than 7% by 2040.6

We are still very much in the dark about
the likely consequences of additive
manufacturing for the movement of 
goods at local and global levels. This is
particularly frustrating for public 
policy-makers responsible for the
decarbonisation of logistics over the 
next 20-30 years. As I discuss in my new
book7, if it were to cut freight traffic levels
drastically, it would reduce the pressure
on them to take more draconian steps to
bring freight-related emissions down to 
a level consistent with the 2015 Paris
climate change agreement. In
decarbonisation terms this could prove 
to be a much-needed silver bullet.

Or is this just wishful thinking?

3D printing at household level enables people to manufacture 
a broad range of products

Adidas uses digital light synthesis to shape the soles of training
shoes to customers’ feet
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