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FEATURE ARTICLE

Leveraging 3D Printing Technologies: The Case of 
Mexico’s Footwear Industry
Mexico’s fashion footwear industry serves as an example of how companies in traditional sectors that adopt 3D printing can realize 
benefits along their value chain.

Desirée Ukobitz and Rita Faullant

OVERVIEW: Traditional manufacturing techniques, new trends in global consumer behavior, and agile competition neces-
sitate change in the fashion footwear industry, one of the world’s oldest and most prestigious sectors. 3D printing may be 
precisely what the fashion footwear industry needs. By 2029, 3D printing in the fashion footwear industry is forecast to 
grow into a USD $6 billion revenue opportunity globally. We applied a mixed-method approach to study the adoption of 
3D printing in Mexico’s prominent footwear cluster, which comprises all manufacturers, suppliers, and associated industry 
contributors in the Guanajuato region. We discuss the state of the art of 3D printing and share local adoption behavior and 
global best practices. Our findings offer a guide on how companies in the footwear industry—and other traditional indus-
tries—can leverage 3D printing.

KEYWORDS: 3D printing, Technology adoption, Footwear industry, Fashion footwear

The fashion industry has evolved significantly over the last 
10 years. The rise of fast-fashion has brought paradoxical 
trends in an industry whose players seek to produce both 
quality and quantity and be sustainable, while minimizing 
costs. The key to competitiveness lies in agile responses to 
changing market dynamics. The global footwear industry 
uses technological innovation to challenge conventional 

production methods and accelerate time-to-market amid 
shortened product life cycles. The global footwear industry 
generates approximately USD $260 billion annually in rev-
enue and manufactures for up to six fashion seasons per year 
(AMFG 2019a).

New technologies can equip high-performing industries 
with competitive capacities that improve processes, per-
formance, or cost efficiency (Leifer and McDermott 2000). 
For example, experts anticipate 3D printing will simplify 
existing supply chains through the disintermediation of 
stakeholders and facilitate on-demand manufacturing 
(Hoover and Lee 2015). For at least five years, global foot-
wear leaders like Nike, Adidas, and Reebok, have been 
pioneers in 3D printing. Previously, footwear manufactur-
ers only used 3D printing for prototyping purposes, but 
they can now use it for other purposes, including the 
mass-customization of insoles, midsoles, and sandals, the 
production of unique luxury items, agile prototyping and 
molding processes, and increased design freedom, all of 
which are major benefits for traditional shoemaking. Shoe 
manufacturers can use 3D printing to produce many dif-
ferent styles of shoes (Figure 1). Currently, 3D printing 
revenues constitute approximately 0.3 percent of the 
global footwear market (AMFG 2019a). The key to revo-
lutionizing the footwear industry lies in democratizing 3D 
printing in the world’s major footwear clusters (China, 
India, Brazil, Italy, Mexico, Italy, and Thailand).

We conducted an in-depth analysis of the adoption and 
usage of 3D printing in the fashion footwear industry in 
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Mexico, one of the world’s most prominent footwear clusters. 
We aimed to discover the drivers and barriers to 3D printing 
adoption, the current scope of use of 3D printing, and how 
to fully leverage 3D printing in a traditional industry like 
shoe manufacturing.

Mexico’s Footwear Industry
In several countries, shoemaking is a centuries-old tradition 
and labor-intensive process. Shoemaking occurs in global 
clusters. Conventional production methods include casting, 
forming, grinding, and molding.

Mexico’s footwear industry is more than 400 years old, 
ranks ninth globally in footwear production, and is among 
the most consolidated in the world (GTO Footwear 2019). 
According to the Mexican Data Institute’s latest economic 
census, Mexico’s footwear industry comprises 11,538 firms, 
of which 60 percent reside in the experience-rich state of 
Guanajuato (ShoesfromMexico 2017). In 2017, Mexico pro-
duced more than 260 million pairs of shoes, exported to 55 
countries, and employed approximately 220,000 people 
directly and indirectly throughout the entire value chain 
(ShoesfromMexico 2017). Mexico’s footwear manufacturing 
industry contributes 0.9 percent to the country’s national 
GDP; 68 percent of that contribution comes from Guanajuato’s 
footwear cluster (INEGI 2014).

Mexico’s footwear industry manufactures footwear for inter-
national brands like Nike, Crocs, and Louis Vuitton. The industry 
owes its prestige not only to tight dynamics inside the cluster 
but also to its unique support structure that includes well-estab-
lished industry associations, specialized research institutions, and 
governmental endorsement. While the support structure and 
knowledge create unique dynamics that allow the local industry 

to prosper and self-sustain, the increased homogeneity among 
companies results in redundancies in design, manufacturing 
methods, and scope. Shifts in the global consumer-goods indus-
try and fast-fashion dynamics have put Mexico’s local footwear 
industry under considerable strain. Also, severe global compe-
tition and rapidly changing market trends create a turbulent 
environment, driving companies to operate numerous manu-
facturing cycles and react to international clients’ multiple 
on-demand requirements.

Conventional production methods are costly, time inten-
sive, work intensive, and unpractical in this context of a 
constant need to refresh product ranges and extend the num-
ber of fashion seasons. Automation and digitalization of pro-
duction processes are two ways to address these changes. At 
the same time, the availability of new technologies has 
caused the industry to rethink its approach to the market. 
International competitors have already recognized the poten-
tial of new technologies like 3D printing to speed up time to 
market, optimize supply chains, and adjust costs of conven-
tional shoemaking processes (Hoover and Lee 2015). To opti-
mize production processes and cost-effectively align new 
product development, Mexico’s fashion footwear industry 
also realizes 3D printing’s value (see “3D Printing” on p. 21).

A standard shoe has severable 3D-printable parts (Figure 2).  
Globally, more footwear manufacturers are adopting 3D 
printing (see “Global Sports Brands’ Use of 3D Printing” on 
p. 21). Advances in processes and materials give designers 
unlimited opportunities in terms of look and feel and per-
sonalization of items. Designers can create, develop, and 
print digital models from anywhere in the world, thereby 
enabling borderless production processes. By 2029, 3D 
printing in the global footwear industry is forecast to 

FIGURE 1. 3D-printed shoes (3Dprint 2018)
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become a USD $6 billion revenue opportunity globally. By 
integrating 3D printing, shoemaking may become the first 
consumer-good category with mass customization (AMFG 
2019a).

Methodology
We completed an in-depth analysis of the adoption and usage 
of 3D printing in Mexico’s fashion footwear industry, using 
a mixed-method approach. We conducted 15 semi-structured 
in-depth interviews with industry representatives from 3D 
printing–adopter firms to assess their adoption behavior. The 
interviews lasted on average 64 minutes. Then we distributed 
a quantitative survey to 114 companies in the Mexican fash-
ion footwear industry that we sourced at trade fairs, as well 
as from Mexican footwear industry associations and public 
databases. Finally, we completed secondary research on 
trends and applications of 3D printing in the global footwear 
industry. Through this combined research we investigated 
the potential of 3D printing for the footwear industry globally 
and developed recommendations on how to leverage the 
technology’s full potential.

3D Printing

3D printing describes the layer-upon-layer production of material to create physical three-dimensional (3D) objects from comput-
er-generated designs (ASTM 2019; Khajavi, Holmström, and Partanen 2018). Through the infusion of liquid or pulverized materials 
through tiny nozzles, geometrically complex structures are reproduced (Yeh and Chen 2018). Efforts in terms of software, 3D scanning 
equipment, and material variety have improved the competitiveness of 3D printing.
3D printing offers adopters several benefits: time efficiencies; reduction of production costs due to lower inventories, zero-waste 
production, and efficient product iteration cycles; product customization; feasibility of small production batches; reduction of ramp-up 
and lead times; design flexibility and creative freedom; and usage of sophisticated materials as well as colors (Candi and Beltagui 
2019; Mellor, Hao, and Zhang 2014; Rayna and Striukova 2016; Rindfleisch, O’Hern, and Sachdev 2017; Schniederjans 2017; Weller, 
Kleer, and Pillar 2015). Value-added industries have already leveraged these benefits since the beginning of the 1990s (Campbell, 
Bourell, and Gibson 2012). More recently, segments of the consumer-goods market such as fast-fashion have tapped into these 
benefits (Sung and Chen 2014).
Despite 3D printing’s disruptive potential for manufacturing, the technology still has several challenges. Acquisition costs have 
decreased, but maintenance costs and high material prices still hinder adoption (Tsai and Yeh 2010; Wohler and Caffrey 2014). 3D 
printing supplier scarcity leads to resource dependence and increases material suppliers’ bargaining power (Laplume, Anzalone, 
and Pearce 2016). The consolidation of processes and standardization of quality among small production batches still represents an 
obstacle for large-scale application of 3D printing.

Global Sports Brands’ Use of 3D Printing

Global sport brands like Adidas, New Balance, Nike, and Reebok are at the forefront of 3D printing. They improve athletic perfor-
mance by mass customizing shoes through personalized printed insoles, midsoles, and uppers. Collaborations between the sports 
giants and 3D printing experts have resulted in footwear with unprecedented comfort. Examples include FutreCraft 4D, a venture 
between Adidas and Carbon 3D (Sculpteo 2019), New Balance and 3D Systems, Camper and BCN3D, and Nike and HP. Besides 
manufacturing, these global sports brands employ 3D printing during the development stage to reduce the time and cost associ-
ated with design iterations. Nike, for example, estimated an overall cost efficiency of 10 percent as a result of prototyping with 3D 
printing (Hannibal and Knight 2018).
Whether for the runway or consumer market, the design industry increasingly works with 3D printing. The technology enables design-
ers to push design boundaries and create unique ready-to-wear items. Isabel Dormout, Iris van Herpen, or Silvia Fado are just some 
of the names currently challenging the limits of shoemaking. Entirely novel business models are evolving and disrupting the global 
footwear industry. Feetz, an American startup, revolutionized the manufacturing process and entirely prints customized footwear from 
recycled material, reducing the carbon footprint of production by 60 percent (Sculpteo 2019). Phits is a Belgian startup that decided 
to mass-customize entirely 3D printed orthopedic insoles to transform the world of athletics. In November 2019, the Canadian venture 
company Casca opened its first 3D printing shoe store in Vancouver and delivers directly at the point-of-purchase. Several retailers, 
like the French Eram, have integrated novel experiences, allowing customers to print footwear in the store. Individual designers can 
also distribute their designs virtually through websites like 3dshoes.com, enabling borderless delivery options. Continuous R&D in 
printable materials has brought new applications for materials but also introduced new fabrics such as bio-fabricated leather.

By integrating 3D printing, 
shoemaking may become the 
first consumer-good category 
with mass customization.
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We collected quantitative data from April 2018 to March 
2019. We received 126 responses for our quantitative survey, 
of which we discarded 12 due to suspicious data patterns and 
a high level of missing values (Hair et al. 2017), leaving 114 
responses.

We examined the qualitative data through content anal-
ysis (Mayring 2000) and coded in MAXQDA v.12. We ana-
lyzed the quantitative data with the statistical software SPSS 
25. We examined the quantitative data through frequency 
and crosstabs analysis as well as independent t-testing. The 
sample is dominated by small- and medium-sized companies 
(83.2 percent) from the Mexican state of Guanajuato (62 
percent) (Table 1). Most respondents held senior C-leadership 
positions (62 percent). Of our respondents 41.2 percent have 
already adopted 3D printing technologies. Adopting firms 
have used 3D printing in footwear design and development 
processes (78.1 percent).

Results
Our findings show how 3D printing fits along the value 
chain, perceived benefits and barriers of 3D printing among 
our sample, and drivers for adoption of 3D printing 
technology.

3D Printing Along the Value Chain
We present a typical value chain in footwear manufacturing 
(Figure 3) and also show the percentage of 3D printing 

adopters employing the technology at each stage of the value 
creation process, the actual usage of the technology observed 
in our sample, and the potential uses of 3D printing that go 
beyond what we could observe in our sample from Mexico’s 
footwear industry. While we derived the percentages and 
use cases observed from the survey, we extracted potential 
use cases through our secondary research. We found that 
18.4 percent of adopters use 3D printing in the intelligence 
phase to source market trends and novelties in open source 
platforms such as 3dshoes.com or thingiverse.com. In our 
sample, 38.6 percent of respondents use 3D printing at the 
design stage, and 39.5 percent use it at the development 
stage. 3D printing enables the design and development of 
fully functional prototypes, it represents an agile and cheap 
option to validate market-fit, and it fosters valuable oppor-
tunities for customization.

Only 6.1 percent of companies in our sample employ 
3D printing technology at the procurement stage, where 
parts (accessories, heels) get printed in-house instead of 
purchased externally. For the distribution stage, 9.6 per-
cent of the firms leverage the opportunity to commercial-
ize and deliver read-to-print footwear designs (for 
example, Feetz). 3D printing technology can offer the 
footwear industry significantly more options than current 
usage suggests. Although digital business models play an 
increasingly important role in the global footwear indus-
try, they are not yet well established in Mexico’s fashion 

FIGURE 2. Anatomy of a shoe (authors’ illustration)
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footwear industry. Only 28.1 percent of our adopters use 
3D printing for marketing purposes because it’s a fancy 
and novel technology. Adopters promote firm-internal 3D 
printing usage through marketing material such as videos, 
pictures, marketing brochures, websites, social media, and 

at trade fairs. In essence, 3D printing is a prominent tool 
for brand communication and sales. Our findings show 
that Mexico’s fashion footwear industry is not using 3D 
printing technology to its full potential along all the stages 
of the value chain.

TABLE 1. Descriptive analysis of sample

Sample Characteristics

Sector (adopters and non-adopters) Location

Footwear manufacturing 60.5% Guanajuato 62%

Sole production 17.5% Other states 38%

Heel production 7.9%

Shoe last production 4.4% Degree of adoption

Footwear accessories 5.3% Very unlikely 22.8%

Materials 4.4% Unlikely 3.5%

Neutral 4.4%

Size Likely 18.4%

< 10 employees 5.6% Very likely 9.6%

11–50 employees 44.9% Already adopted 41.2%

51–250 employees 38.3%

250–1,000 employees 10.3% Expenditure 3D Printing Mean: 73.710 USD

> 1,000 employees 0.9%

Usage of 3D Printing (adopters only)

Position Business Intelligence 18.4%

CEO 30.7% Design 38.6%

CIO 13.2% Development 39.5%

CTO 6.1% Manufacturing 26.3%

R&D leaders 12.0% Procurement 6.1%

Others 38.0% Distribution 9.6%

Marketing 28.1%

FIGURE 3. Value chain of footwear manufacturing
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Perceived Benefits and Barriers of 3D Printing
3D printing can provide footwear manufacturers with an 
array of benefits, not only internally for new product devel-
opment and operational efficiency, but also externally to 
satisfy customers’ increasingly demanding expectations. The 
R&D director of a footwear manufacturing company 
acknowledged that “before the adoption of the printer, only 
five projects were implemented in the soles department per 
year, and that now through 3D printing, almost 20 projects 
are generated annually.” Our research shows adopters and 
non-adopters perceive the benefits of 3D printing differently. 
Footwear manufacturers that have adopted 3D printing indi-
cated they have realized technology-induced production 
efficiencies. The responses confirmed that compared to 
non-adopters, adopters consider the technology easier to use 
and the associated costs of 3D to be lower. Our results also 
show that Mexican footwear companies primarily use 3D 
printing during the design and development stages—for 
example, to create fully functional and visually identical pro-
totypes. Currently, they use 3D printing for production only 
to produce insoles, midsoles, and uppers, and accessories 
such as thongs, straps, or laces.

The initial qualitative interviews revealed several per-
ceived benefits and barriers of 3D printing adoption among 
companies (Table 2). A CEO of a footwear manufacturing 
company said, “Firstly, we were convinced by the cost, sec-
ondly, by the velocity, and thirdly, we adopted it in order to 
be perceived as innovative.”

Using the questionnaire survey, we tested the relative 
importance of all statements to compare the perceived ben-
efits and barriers among adopting (yes = adopter) and 
non-adopting (no = non-adopter) firms, through their mean 
values (1 through 5, where 1 = totally disagree and 5 = totally 
agree) (Figure 4). The grey-striped bars show significant dif-
ferences between adopters and non-adopters. Adopting firms 
consider the benefits of 3D printing significantly higher than 
non-adopting firms. They noted the technology’s utility and 
competitive advantages, as well as production-specific ben-
efits such as reduced costs, quicker time to market, fabrica-
tion of complex structures, and the opportunity to achieve 
an innovative positioning that helps them access new clients. 

Adopting firms benefited from 3D printing and they felt it 
met their expectations. Our finding might indicate that 
adopters conducted thorough research on how much benefit 
they could derive from 3D printing for their own firm. Our 
finding also suggests that uncertainty about adopting 3D 
printing has declined over the past five years.

We also found that in some dimensions, adopters’ percep-
tions were not significantly different from those of non-adopt-
ers, especially regarding barriers. The greatest barriers to the 
adoption of 3D printing include the lack of qualified work-
force, overall lack of information about the technology, 
acquisition and maintenance costs associated with the pur-
chase of the technology, and ease of use. Adopters of 3D 
printing technologies consider acquisition and maintenance 
costs to be a lower barrier than non-adopters. In our sample, 
the acquisition cost of 3D printing technology represents a 
considerable investment for micro and small-sized compa-
nies: these firms spent approximately USD $25,000 (median) 
on the technology. Across the entire sample, USD $500,000 
was the maximum amount spent on the installation of 3D 
printing, while the minimum amount spent was USD $500. 
While the sampled small-sized firms invested in printers at 
the lower end of the median price (that is, desktop-sized), 
medium-sized companies acquired higher-priced industrial 
printer systems. Small-sized companies spent an average of 
USD $22,000 on 3D printing equipment, while medium- and 
large- sized firms spent USD $106,000.

Drivers for 3D Printing Adoption
We also aimed to investigate the drivers of adoption that lie 
outside the domain of the firm or the technology. Oftentimes 
the actions of innovating firms (that is, technology adopters) 
in an ecosystem depend on the perceived success and efforts 
of other innovators in their environment (Adner and Kapoor 
2010). The firm’s ecosystem may exert external influences 
(DiMaggio and Powell 1983). Institutions and stakeholders, 
such as competitors, industry associations, and consultants, 
may exercise peer pressure on strategic decision makers—in 
this case, on the adopting firm.

Our qualitative interviews revealed that clients and sup-
pliers may pressure footwear manufacturers to adopt 3D 

TABLE 2. Drivers for 3D printing adoption

Drivers for 3D printing adoption

Mean

Benefits in terms of production efficiencies, cost, and market power* 4.1

Participation in industry associations** 49.1%

Diffusion of information on 3D printing from sector-specific authorities 
such as industry associations*

3.74

Degree of 3D printing adoption among industry competitors* 2.35

Degree of 3D printing adoption among clients* 1.97

Degree of 3D printing adoption among suppliers* 1.80
*measured on Five-point Likert scale (1 – 5, 1 = not at all, 5 = to the full extent)
**measured on a Nominal scale (1 = part of industry association)
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printing. The director of R&D at a 
footwear manufacturer said, “We can 
only work with suppliers who are 
also adopting [3D] printers. If not, 
we would lose the advances we had 
been working on for years. We had 
to reduce the number of suppliers 
drastically.” Shoe Last Manufacturing 
Company’s director of R&D said, “We 
were impressed by how our com-
pany achieved to acquire all the tech-
nology needed to produce on time 
for Nike.”

Looking at the adopting firms 
only, we assessed the relative impor-
tance of internal and external driv-
ers. Our results show that the 
internal benefits of 3D printing pres-
ent the biggest driver for its adoption 
(mean = 4.1). External drivers also 
influence adoption, with indus-
try-specific authors being the most 
influential. Industry associations 
such as the Mexican footwear cham-
bers (CICEG) actively promote dia-
logue on 3D printing between 
member firms and technology 
experts either via training activities 
or discussion platforms (forums, con-
ferences). In our sample, 49.1 per-
cent belong to an industry association, 
which may suggest they consider an 
industry association’s perspective 
regarding the adoption of 3D print-
ing. Furthermore, professional train-
ing offered by industry consultancies 
serves as a catalyst for knowledge 
transfer and support to the industry 
(Maresch and Gartner 2018). Finally, 
firms indicated that increasing adop-
tion of 3D printing among competi-
tor firms is an important driver. As 
3D printing technology gains accep-
tance among industry members, 
more non-adopting firms will adopt 
the technology.

Discussion
The global footwear industry leverages 3D printing for several 
reasons: as a tool for cost-efficient prototyping and agile man-
ufacturing, an enabler of endless design opportunities, a novel 
approach to global consumer supply chains, and an ecological 
production method that challenges the wasteful impact of 
shoemaking on CO2 emissions, soil, and water reserves.

Despite 3D printing’s huge potential for Mexico’s fashion 
footwear industry, the industry has yet to fully apply the 

FIGURE 4. Perceived benefits and barriers to 3D printing adoption

Our results show that that the 
internal benefits of 3D printing 
are the biggest driver for its 
adoption.
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technology. Mexico’s fashion footwear industry has a pow-
erful infrastructure comprising influential industry associa-
tions, a well-established client network, and geographical 
closeness of all actors along the value chain. Unfortunately, 
the industry’s local workforce still lacks technology-specific 
qualifications, 3D printing supplier structures are limited, 
entrepreneurial activity is scarce, and overall product design 
is conservative. Global players show that business model 
innovation, collaboration among industry, academia, and 
public institutions, and mass customization can help Mexico’s 
fashion footwear industry leverage 3D printing technology.

Recommendations for Mexico’s Fashion Footwear Industry
Based on our in-depth analysis of Mexico’s footwear indus-
try, we developed several recommendations for how the 
industry can leverage 3D printing technology through an 
action plan for industry stakeholders. We structure the rec-
ommendations by short-term and long-term activities, and 
we highlight actions companies can take immediately versus 
those that require a greater investment of time (Table 3). We 
differentiate proposed actions among institutions—that is, 

industry associations, government, research bodies, 3D print-
ing suppliers, and footwear manufacturers. We represent the 
recommendations for footwear manufacturers along the dif-
ferent stages of the value chain (for example, design and 
development). For industry stakeholders, we recommend 
activities such as industry sabbaticals for academics; the 
co-development of research centers between academia, 
industry, and 3D printing suppliers; governmental grants for 
entrepreneurial activity; or the monthly diffusion of national 
and international best practices. Overall, we advocate a more 
open and risk-taking approach toward 3D printing in 
Mexico’s fashion footwear industry and promote innovative 
thinking among industry players. Many of the measures we 
propose also address the exchange of knowledge and best 
practices to foster joint learning, develop a qualified work-
force, and speed up the industry’s learning process.

Implications for Other Industries
Traditional industries on the verge of adopting 3D printing 
can benefit from this study. For example, the smart cloth-
ing, furniture, and alimentation industries encounter 

TABLE 3. Action guide to leverage 3D printing adoption in the footwear industry

Stakeholder/Stage Short-term Activities Medium- or Long-term Activities

In
st

it
ut

io
na

l E
nv
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o
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en

t

Industry 
associations

• Measure constantly 3D printing adoption rates 
among members

• Keep members informed about the benefits of 3D 
printing

• Create monthly newsletters on the latest 
developments on 3D printing

• Diffuse best-case examples and international cases 
of 3D printing in shoemaking among all possible 
channels

• Offer training opportunities for members and  
non-members

• Set a key performance indicator (KPI) 
aiming to increase adoption rates 
among members

• Create a series of annual 3D printing 
symposiums

• Support the industry-wide resolution of 
IP issues

Government • Offer 3D printing–related training opportunities 
across the country to attract and shape new 
workforce

• Diffuse national best-case examples of 3D printing in 
shoemaking

• Promote and sponsor entrepreneurial activity
• Sponsor and support challenging academic projects

• Offer financing or grants for the 
acquisition of 3D printing equipment

• Offer financing or grants for 
entrepreneurial ventures

• Offer subsidies for training workforce in 
3D printing usage

• Attract renowned 3D printing suppliers 
to enter Mexico

Research 
bodies

• Offer 3D printing as part of, or option in, academic 
curriculums

• Research on novel materials for 3D printing in the 
industry

• Diffuse best-case examples and international cases 
of 3D printing in shoemaking among all possible 
channels.

• Establish industry sabbaticals for academics and 
researchers

• Team up with the local industry to 
codevelop centers of excellence and 
state-of-the-art products

• Research, document, and diffuse 
activities of the local industry to 
generate global awareness

• Set a KPI to increase qualified 
workforce and measure advances

3D printing 
suppliers

• Integrate metrics and successful cases of 3D printing 
among the industry in sales pitch

• Offer an integral aftersales and maintenance plan
• Promote new printer developments
• Sponsor and support challenging academic projects

• Team up with academia to develop 
centers of excellence and state-of-the-
art products

• Team up with footwear manufacturers 
to create unique and disruptive 
footwear propositions

• Assure state of the art in material 
sourcing
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similar challenges and could apply our recommendations. 
We recommend industry actors thoroughly observe 
opportunities for adopting 3D printing in the different 
phases of their value creation process. Each stage along 
the value chain may benefit to a different extent from 3D 
printing technology. While 3D printing’s benefits may be 
most obvious in the development and production stage, 
novel and untapped opportunities for leveraging the tech-
nology could emerge in design and material procurement. 
Industry leaders should be aware that initial applications 
of 3D printing are likely to occur in niches. For example, 

3D printing in the footwear industry initially emphasized 
production of personalized orthopedic soles. Companies 
must understand they can leverage 3D printing to a larger 
scale. Sports footwear companies now mass-customize 
soles, which is evidence of the technology’s broad 
benefits.

Ecosystems in some industries may demand that over 
time certain actors adopt 3D printing. Industry stakeholders 
may trigger technology adoption—for example, to foster 
homogeneity among industry actors. This triggering could 
also spark the creation of support institutions (that is, 

Intelligence 
stage

• Increase usage of virtual design platforms for 
ideation (for example, 3dshoes.com, thingiverse.
com)

• Participate in international 3DP printing networks (for 
example, 3dprinting.com, sculpteo.com)

• Assist at international conferences and symposiums 
on 3D printing

• Engage with megatrends such as smart clothing and 
customization

• Stay informed on the development of 
new printers and technologies

• Cocreate centers of excellence 
together with academia to foster 
ideation and new product 
development

Fo
o

tw
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r 
M
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o
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Design and  
development 
stage

• Virtually source finished designs (for example, 
3dshoes.com)

• Personalize products together with the customers
• Empower designers to creatively experiment with 3D 

printing and celebrate extraordinary ideas
• Experiment with out-of-the-box designs and complex 

structures
• Try new materials like bio-fabricated leather or 

recycled plastics
• Validate novel ideas through functional prototypes 

with the market (that is, focus groups, social media, 
platforms)

• Share knowledge and advances in 3D printing with 
clients and suppliers

• Integrate customers in the design and 
development process

• Team up with 3D printing suppliers or 
research institutions to foster new 
product development

• Invest in continuous training on newest 
software developments (for example, 
CAD, Smart3D)

• Start to minimize mold production 
through experimenting with 3D 
printing

• Measure time and cost efficiencies on a 
quarterly basis

Procurement 
stage

• Send 3D files or physical 3D printing prototypes to 
suppliers to optimize supply production and increase 
precision

• Create workshops for suppliers to engage with 3D 
printing and understand the technology

• Measure efficiencies in supply chain 
activities on a quarterly basis

Manufacturing 
stage

• Start with a pop-up printer at a store and print 
attachments or soles for your customers

• Team up with local designers and athletes to create 
3D printing special editions

• Empower the most creative designers to print a few 
extraordinary pieces per year and promote them on 
media

• Experiment with point-of-purchase 
value propositions

• Search for customization opportunities 
and start with the local community

Distribution 
stage

• Position your designed products on global platforms 
(for example, 3dshoes.com, thingiverse.com)

• Sell designs online on global platforms 
to retailers or end-customers

• Experiment with new business models 
and get inspired through entrepreneurial 
cases

• Allow shoe printing stores to print your 
designs at their point-of-purchase

Marketing and 
sales

• Amplify product range through 3D printed items.
• Engage on social media and promote your efforts on 

a global scale
• Discuss your innovations on global platforms
• Emphasize aftersales efforts to assure positive word 

of mouth
• Set revenue targets

• Search for new market segments (for 
example, shoe print stores, 
end-consumers)

• Measure and meet revenue targets

TABLE 3. Continued
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funds, incubators) that encourage adoption of 3D printing. 
The challenges of adopting 3D printing may be similar 
across traditional industries—for example, lack of skilled 
workforce, suppliers, knowledge, client acceptance. Since 
novel technologies have risks and uncertainty, cross-insti-
tutional collaboration, such as between industry and aca-
demia, may help industries overcome resource challenges 
and thereby facilitate knowledge and advance product 
development.

Conclusion
The adoption of 3D printing in the global footwear industry 
has revolutionized the process of shoemaking across the 
entire value chain and transformed stakeholder dynamics in 
a once traditional industry. With international athletics com-
panies pioneering the usage of 3D printing in footwear man-
ufacturing, footwear clusters worldwide can adopt best 
practices and thereby democratize technological progress and 
make innovation accessible for the everyday customer. As 
the global footwear industry ramps up its adoption of 3D 
printing, a support infrastructure for the industry will grow 
(that is, funding, subsidies, consulting), and novel and dis-
ruptive business models will emerge. Our research highlights 
the current state of adoption of 3D printing in Mexico’s fash-
ion footwear industry, including challenges and benefits. We 
also share implications for other traditional industries on the 
verge of adopting 3D printing technology.
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