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Introduction

The concept of disrupting established systems and 
paradigms with innovative ideas and technologies has 
been prevalent throughout the history of mankind and 
is far older than any research documented about this 
topic. One of the earliest examples of this concept is the 
shift from hunter–gatherer groups to agricultural com-
munes, which occurred approximately 12,000 years ago 
(Alday Ruiz, 2005), and well documented cases from 
more recent eras include the development of the Guten-
berg printing press in the middle ages (Samuelson, 
2000) as well as the invention of steamboats and the 
automobile (Mowery & Rosenberg, 1999) in the 19th 
century. Industrialization has been a strong enabler of 
innovation and technology disruption (Mowery & 
Rosenberg, 1999), with prominent examples being 
Henry Ford's factory and assembly line concept, which 
revolutionized industrial manufacturing (Batchelor, 

1994) and the Microsoft operating system, which accel-
erated the adoption of personal computing (Ches-
brough, 2003), thereby changing established paradigms 
and the status quo.

In modern times, cases of innovation disruption have 
become more frequent (Watson, 2012) with novel tech-
nologies such as the Internet of Things, autonomous 
machines, and high-end sensor technology being de-
veloped at a fast pace and applied in a wide range of dif-
ferent areas. 3D printing is one of these new, innovative 
technologies and it has made its mark on the industrial 
sector as well as the commercial market. The core prin-
ciple of this method is that materials are added rather 
than subtracted from a larger raw material object dur-
ing the manufacturing process, as is the case with con-
ventional manufacturing; hence, 3D printing is 
synonymous with the term "additive manufacturing" 
(Campbell et al., 2011). It has successfully disrupted the 

3D printing technology has emerged as one of the most disruptive innovations to impact 
the global supply chain and logistics industry. The technology is impacting our personal 
and professional lives, with some claiming that the technology will revolutionize and re-
place existing manufacturing technologies, while others argue that the technology merely 
enhances some aspects of the production process. Whether evolutionary or revolutionary, 
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chains. Although the expansion of 3D printing in the private consumer market is an inter-
esting development in its own right, the biggest potential for disruption lies in industrial ap-
plications and how 3D printing will influence supply chains of the future. In this article, we 
examine the areas of the supply chain most likely to be disrupted by 3D printing technology 
and we identify the key questions that must be answered in a roadmap for future research 
and practice. While we seek answers to these questions, we suggest that managers should 
develop a flexible change management strategy to mitigate the effects of disruption to their 
future supply chains and take advantage of the resulting opportunities. Those that do noth-
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prototyping industry and given birth to new fields in 
the areas of design and manufacturing.  With the ongo-
ing improvement of 3D printers in terms of accuracy, 
speed, and quality, the potential for future impact is im-
mense (Mohr, 2015).

It is of paramount importance that we explore what as-
pects of the supply chain have the potential to be dis-
ruptive so that managers can be adequately prepared 
and agile to adapt to a changed environment. In this 
article, we share our views on the impact of 3D printing 
technology as a potentially disruptive innovation, 
which have been created through an extensive examina-
tion of the literature, research outcomes of a Master’s 
thesis on the topic, and our discussions with experts in 
the field. Through a synthesis of the relevant literature, 
we identify seven key areas likely to be impacted by 3D 
printing technology:

1. Mass customization

2. Resource efficiency

3. Decentralization of manufacturing

4. Complexity reduction

5. Rationalization of inventory and logistics

6. Product design and prototyping

7. Legal and security concerns

For each impact area, we list and discuss a number of 
trends that we can expect to see driving these impacts. 
Then, we conclude by presenting a roadmap of key 
questions concerning the aspects of the supply chain 
that have the biggest potential of disruption.

Impact Area 1: Mass Customization

3D printing can have remarkable impacts on down-
stream sections of the supply chain, such as production 
and distribution. Tailoring individualized offers to each 
customer and the involvement of clients in design and 
production activities hold potential for a shift in priorit-
ies of cost and profit management, and late-stage post-
ponement can make the supply chain more agile and 
flexible to react to changes in the marketplace (Petrick 
& Simpson, 2013).

Trends driving the impact
• The value proposition of this customization principle 

is the inclusion of the customer into the design pro-
cess, or in other words, the initiation of customer co-
creation (Beyer, 2014).

• Customer involvement could potentially change un-
derlying assumptions of supply chain strategies, rede-
fining the "how, where, and who" of an established 
supply chain structure; thus, it may also change man-
agement priorities (Nyman & Sarlin, 2014).

• 3D printing could blur the line between purchase and 
creation, or in supply chain terms, it could merge 
design, manufacturing, and distribution (Tien, 2012).

Impact Area 2: Resource Efficiency

As an additive manufacturing technology, 3D printing 
has greater resource efficiency compared to most con-
ventional, subtractive production methods (Campbell 
et al., 2011). This has led some authors to propose that 
the rapid success of 3D printing will initiate a change of 
view on natural resources with respect to material sav-
ings during production, smart redesign of components, 
and the ability to utilize recycled materials for the print-
ing process (Reeves, 2009; Wigan, 2014).

Trends driving the impact
• 3D printing could enhance the development of the 

concept of the circular economy and promote the util-
ization of recycled materials.

• 3D printing produces less waste during manufactur-
ing compared with conventional machines, thereby 
contributing to a greener, more environmentally sus-
tainable technology (Janssen et al., 2014).

• Better use of postponement and late-stage customiza-
tion through 3D printing could significantly reduce 
overproduction and excess inventory.

• 3D printing as a portable manufacturing technology 
will take production closer to the market, thus redu-
cing global footprint of the supply chain and a reduc-
tion in carbon emissions (Petrick & Simpson, 2013).

Impact Area 3: Decentralization of
Manufacturing

The relocation of manufacturing through 3D printing 
can bring considerable benefits in the form of on-
location production and consumption as well as quick-
er responses to changes in demand. Reshoring manu-
facturing with 3D printing can improve time-to-market, 
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responsiveness, and the degree of agility in the supply 
chain for small volumes of products, particularly those 
that require high technological specifications (Garrett, 
2014).

Trends driving the impact
• The high ratio of output volume to space occupied 

makes the technology an enabler of distributed manu-
facturing (Birtchnell et al., 2013).

• 3D printing is useful for manufacturing in difficult-to-
reach locations or in humanitarian logistics after a nat-
ural disaster (Tatham et al., 2014).

• 3D printing technology does not require the same 
skills as conventional manufacturing; manufacturing 
could be re-shored and take place closer to customers 
in their home markets, mitigating the risks of obsoles-
cence.

Impact Area 4:  Complexity Reduction

3D printing is a powerful tool to reduce complexity in 
the supply chain, from the consolidation of compon-
ents into a single product: by replacing previously as-
sembled parts with a single component, the 
manufacturing process can be simplified significantly 
(Gao et al., 2015). Consequently, there is great potential 
for savings on internal cost and time through reduced 
supply chain complexity.

Trends driving the impact
• Component consolidation lowers not only the num-

ber of components in the manufacturing flow, it can 
also permanently reduce the number of stock keeping 
units (SKUs) in the system. 

• 3D printing replaces many of the assembly steps re-
quired during the production phase in the supply 
chain with a single task; therefore, process complexity 
is reduced, making the flow of the material more trans-
parent and easier to control (Janssen et al., 2014).

Impact Area 5: Rationalization of Inventory 
and Logistics

3D printing allows for production to happen on de-
mand and at the point of consumption; therefore, the 
need to transport physical goods can be replaced by 
placing manufacturing close to the customer, which 
would lead to the rationalization of warehousing and lo-
gistics (Manners-Bell & Lyon, 2012).  Furthermore, the 

movement of physical goods across the globe can be 
substituted by sending electronic files for the printers 
(Nyman & Sarlin, 2014).  Digital inventory in the form of 
3D model files for the entire product portfolio could re-
place physical inventory for technically complex 
products, further reducing the number of SKUs and the 
total number of stored parts.

Trends driving the impact
• The combined effects of 3D printing on various sec-

tions of the supply chain could potentially initiate a de-
crease in demand for global transportation of physical 
goods and inventory activities.

• 3D printing will have an impact on the volume of the 
inventory and on the inventory mix, including a shift 
to inventory in the form of raw materials (e.g., powders 
or filament coils) rather than semi-finished parts and 
components. The handling of these raw materials is 
cheaper, safer, and requires lesser skilled workers than 
the handling of semi-finished goods and final products.

Impact Area 6: Product Design and
Prototyping

Because 3D printing technology is so versatile, it can 
produce a vast range of fundamentally different outputs 
cheaply, easily, and quickly. Therefore, 3D printers can 
play a key role in creating innovative processes for man-
ufacturing and testing prototypes as well as new or up-
dated product designs (Berman, 2012; Lee, 2013).  3D 
printing can also be used in direct manufacturing of 
products or product components (General Electric, 
2015).  This is primarily the case for product modules 
with a high need for customizability and a high degree 
of complexity, but comparatively low production 
volumes.

Trends driving the impact
• Due to its additive nature and direct digital-to-physical 

concept, product designers are no longer tied to tradi-
tional constraints imposed by production such as 
"design for manufacturing"(Mohr, 2015). Instead, 
many products can be redesigned almost entirely with 
a focus on other critical aspects such as enhanced 
functionality and material savings without comprom-
ising any of the attributes.

• Customer involvement in the design process will cre-
ate “prosumers”: individuals who are actively involved 
in the creation of a product while at the same being its 
main consumers.
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Impact Area 7: Legal and Security Concerns

Legal concerns have been and will continue to be an im-
portant topic of discussion in relation to 3D printing 
(Dante, 2014; Schildhorn, 2014). Some researchers ar-
gue that anything that can happen, will happen, includ-
ing the printing of harmful objects such as guns or the 
bypassing of legal checks built into a traditional supply 
chain (Schildhorn, 2014). Furthermore, due to the fact 
that the current underlying legal framework does not 
consider the copying of physical objects, it is ill-
equipped to define clear rules for the use of 3D printers. 
For example, who is held responsible for the printing of 
harmful objects such as knives and guns? Or, who is to 
blame if a 3D printed product fails: the designer, the 
printing machine manufacturer, the material supplier, 
or the company printing and selling the product? Thus, 
there is great uncertainty regarding the future impacts 
in areas such as personal injury, intellectual property 
theft, and product liability.

Trends driving the impact
• The technology is becoming more and more main-

stream with the spread of open source modelling soft-
ware and sharing platforms for 3D files, enhancing the 
risk of legal misconduct (Dante, 2014).

• Scanning technology that is used to transform physical 
objects into digital 3D printing files with ease is experi-
encing rapid development (Nyman & Sarlin, 2014).  

Conclusion

The impacts described above illustrate why 3D printing 
has enormous potential to disrupt the status quo. This 
disruptive innovation threatens not only the estab-
lished paradigms in the manufacturing industry, but 
also applies to legal and security concerns. With 3D 
printing technology being well established in many in-
dustrial production companies looking for new, innov-
ative ways to expand the purpose of this technology 
and with 3D printing making a strong move into the 
commercial consumer market, this disruption could 
unfold sooner rather than later. It is likely that we will 
see a variety of disruptive, innovative ideas originating 
from new applications surrounding this technology, 
and although the future developments are highly uncer-
tain, they are certainly worth investigating and discuss-
ing. In Table 1, we identify the key questions that must 
be answered in a roadmap for future research and 
practice so that researchers and managers can mitigate 
the negative impact of disruption or take advantage of 
its resulting opportunities. Although this disruptive in-
novation could be devastating for some elements of the 
supply chain, it can be the start of a revolution for oth-
ers. Thus, supply chain managers must be aware of the 
potential impacts that this technology could have on 
their organization and accordingly, be prepared to re-
act in a flexible and adaptive manner.

Table 1. Key unanswered questions about the disruptive impacts of 3D printing on future supply chains
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