
Evolving stages of digital fabrication in Latin America

Outlines of a research and extension project

Rodrigo Scheeren1, Pablo C. Herrera2, David Sperling3
1,3University of São Paulo (USP) 2Universidad Peruana de Ciencias Aplicadas
(UPC)
1rodrigoscheeren@gmail.com 2pablo.herrera@upc.edu.pe 3sperling@sc.
usp.br

The introduction of digital fabrication technologies in Latin America faces
diverse, heterogeneous and decentralized conditions. After several years, there
was not a comprehensive perspective on the situation in the region. The goal of
this paper is to present a project called ``Homo Faber: Digital Fabrication in
Latin America'' and some of its results. The project comprehends the creation of a
database that led to researches and exhibitions about digital fabrication in
design, architecture and building construction in Latin America. The questions
that guide the investigation try to understand which factors contribute and limit
the potential of automation in material processes towards 4.0 industry.
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INTRODUCTION: AN OUTLOOK OF LATIN
AMERICA DIGITAL FABRICATION
In the fields of design, architecture and building con-
struction, CAAD processes have converged to ad-
vances in simulation and in a material approach. If
in the first we can consider computational design
processes such as performance andoptimization and
alsoBuilding informationmodeling, in the secondwe
take into account automation processes in the use
of novel technologies to prototype andmanufacture
objects. In the first situation, all come to hand by the
useof software and skills onprogramming, in the sec-
ond it depends on the acquisition of digital fabrica-
tion machines and robotic systems. The implemen-
tation, diffusion and development on the use of dig-
ital fabrication in the area of Computer-Aided Archi-

tecture Design in Latin America started two decades
ago. Throughout this period, different temporalities
and specificities in the region’s manufacturing pro-
cesses became noticeable.

In Latin America, the potential of design projects
using virtual tools does not match effortlessly with
the potential to materialize such complexity by us-
ing automation processes of fabrication, leaving us
with a gap into the use of this potential to enhance
material strategies. Digital fabrication laboratories
have been established since the last decade in aca-
demic spaces, Fab Labs and Makerspaces, and also
designoffices, boosting adecentralized routineof ac-
tivities, focused on a set of internal necessities such
as teaching, research and extension and external de-
mands such as design of objects, art installations and
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projects for companies. The use of the machines has
been seen mainly as a chance to prototype models
with precision and reconsider craft as a process to
materialize ideas basedon amaker philosophy, shap-
ing some kindof hybrid culture. Furthermore, profes-
sionals use technologies appropriated from abroad
and are accessible in the local market to understand
and develop skills in a short time. The globalized in-
fluence of projects fosters particular investigations in
strategies of applying digital fabrication tools under
a certain risk of mimetic proposals. Moreover, there
are few strategies to implement the use of digital fab-
rication technologies with industry to enhance tech-
nology transfers, besides increasing attention to local
needs and cultural influences on the creative process.

The central question of this investigation is if due
to decentralized and multiscalar activities, techno-
logical appropriation, hybrid processes and the lack
of a strong connection between research and indus-
trial sectors, besides political issues and economic
situation, these factors have led us with few initia-
tives using digital fabrication technologies towards
the 4.0 industrial revolution. The investigations and
exhibitions mentioned below are part of an ongo-
ing project in order to understand this evolving pro-
cess, mapping and analyzing the regional context
related to digital fabrication laboratories in the ar-
eas of design, architecture and building construc-
tion, oriented to investigate academic research lines,
manufacturing, infrastructure, professionals involved
and networking. This article intends to present dis-
cuss and analyze a brief history of this project since
the first (2015) to the last exhibition carried out last
year (2018) by means of: 1) the results of an exten-
sive, long-term and continuous research about dig-
ital fabrication in Latin America; 2) overview of the
recent context of digital fabrication laboratories in
Latin America; 3) assess guidelines on technical and
political issues concerning technological appropria-
tion and the applications of new technologies of fab-
rication.

METHODS: COLLECTING DATA AND
SPREADING INFORMATION
The project Homo Faber: Digital Fabrication in Latin
America began in 2014, with the invitation to or-
ganize a small exhibition upon the topic of digital
fabrication in the Latin America region, in the oc-
casion of the 15th CAAD Futures Conference car-
ried out in 2015. The exhibition resulted from a
ground-breaking approach using a survey to col-
lect data from digital fabrication laboratories, struc-
tured by four parts: institutional information (city/-
country, current coordinator, current staff, date of
foundation, brief history, institutional associations,
email/website), infrastructure (machines and fabrica-
tion technologies available in the laboratory), oper-
ating and work data (current activities, workshops,
courses, uses of digital fabrication and applications
of the fabrication processes/fabricated objects). The
information compiled was an original opportunity to
look atwhatwas going on in the fields of architecture
anddesign to show for thefirst timea comprehensive
mapping of the Latin American scenario.

Since then, the project has been unfolded based
on the following strategies: a) setting up of a
database about digital fabrication laboratories in
Latin America (academic spaces, Fab Labs and design
offices); b) systematic review of publications; c) struc-
tured surveys to the laboratories (formulary based
on Google Forms); d) continuous updating of the
database (collecting data from scientific publications
and information on thewebpages); e) qualitative and
quantitative analysis of the collected data; f ) elabora-
tion of maps, diagrams and charts from the data; g)
organization of exhibitions; h) publication of scien-
tific articles.

A central element of the research and extension
project is the organization of triennial exhibitions fo-
cusing on the recognition of digital fabrication state
of the art in the region and the scientific and tech-
nological spreading of their applications. The exhi-
bitions are composed of videos and models, as well
as information panels that display the textual and
graphic material produced from analysis of the re-
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Figure 1
Location of Labs
based on the
research and in
Homo Faber
Exhibitions
between 2015-2018

sulted database, having an itinerant character. In
order to amplify the access to the research results,
each exhibition occurs with the release of a catalog
(printed and digital version) as well as a video repos-
itory on the web [2], [3].

A RECENT STATE OF THE ART OF DIGITAL
FABRICATION: HOMO FABER EXHIBITIONS
AND CURRENT RESEARCHES
At the beginning of 2014 the research project was
started following the settled objectives of the study:
“firstly, to draw the cultural, social and economic con-
text of implementation of digital fabrication labora-
tories in the region; secondly, to synthesize relevant
data from correlations between organizational struc-

tures, facilities and technologies, activities, types of
prototypes, uses and areas of application; thirdly, to
draw a network of people and institutions, recover-
ing connections and the genealogy of these fab labs;
and fourthly, to present some fab labs that are in-
tertwined with local questions.” (Sperling, Herrera &
Scheeren 2015).

During that year, the number of active MIT Fab
Labs in Latin America was composed of 39 labora-
tories, based on the information available on “fa-
blabs.io” map [1]: Argentina (7), Brazil (14), Chile (4)
Colombia (5), Ecuador (2) and Peru (7). In order to ex-
pand this background, the investigation was driven
to map several other fabrication laboratories that
were not participating in this network. For this pur-
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pose, the surveywas submitted in July 2014 to48 fab-
rication laboratories, of which 31 laboratories from
6 countries answered, including three MIT Fab Labs:
Argentina (2), Brazil (22), Colombia (1), Chile (4), Peru
(1) and Uruguay (1).

From the analysis of the survey, 24 consolidated
andemerging laboratories that hadbeen established
between2005 and2014were invited toparticipate in
the first exhibition called “Homo Faber: Digital Fabri-
cation in Latin America” (2015). The projects selected
represented 6 countries in South America: Argentina
(2), Brazil (16), Chile (4), Colombia (1), Peru (1) and
Uruguay (1). Conceived around the subject Inform-
ing Materials and Materializing Forms as a tribute to
the theoretical work of the Tchek-Brazilian philoso-
pher Villém Flusser, the exhibition was organized in
four parts: Informing surfaces, Informing objects, In-
formingSpaces and Informing social processes (Sper-
ling and Herrera 2015). The most part of the exhib-
itedworks came from laboratories situated in Univer-
sities, including few Fab Labs and design offices. The
exhibition represented, until that date, the main ef-
fort to systematize, categorize and present processes
and dynamics of digital fabrication in the fields of ar-
chitecture, design and construction in the region.

Five recurrent categories of uses for the digi-
tal fabrication were identified in the set of projects:
prototyping of small objects, fabrication of archi-
tecturalmodels, architectural components, construc-
tion models and fabrication of machines. Seven re-
current applications were also identified from the
analysis of processes and results, remarking those
from highest to lowest incidence: design prototypes,
models of architectural heritage, pedagogical ob-
jects, components for the construction industry, ob-
jects for impaired people, objects/processes for de-
velopment of communities,models for art andmuse-
ology and machine invention.

After an inaugural period in Sao Paulo (Brazil),
the traveling exhibition visited other Brazilian cities
during 2015. In 2018, a special selection of the
project tookpart of theDigitalCraft inSemi-peripheral
Nations exhibition organized by the Association for

Computer Aided Design in Architecture (ACADIA) in
Mexico City (Iriarte 2018). The first round of the
research unveiled the situation of each laboratory
and allowed to understand the way of application
of digital technologies as a rich field of investiga-
tion. In the first moment, the investigation related to
Homo Faber project brought several data to analysis
discussed in several publications (Sperling and Her-
rera 2015; Sperling, Herrera & Scheren 2015; Herrera,
Sperling & Scheren 2015; Sperling et al. 2015).

In parallel of that publications, Homo Faber
project was unfolded by Ph.D. researches that are
in progress since 2016, taking the critical discussion
about the Latin American scenario of CAAD and dig-
ital fabrication as an opportunity and a requirement
to understand the actual context of the region aswell
as to draw guidelines for future achievements. The
first is the study entitled Digital fabrication laborato-
ries in South America: strategies, processes, and arti-
facts for architecture and design, by the Ph.D. candi-
date Rodrigo Scheeren. The goal of the research is
to map and systematize information about the digi-
tal fabrication laboratories in SouthAmerica and take
a look at the specificities of their processes andman-
ufacture, bound to the local context, as well as other
information related to design, research, education,
professionals, technologies and facilities. Up to now,
the investigation mapped information about more
than 100 laboratories scattered aroundmany cities in
the continent under the label of academic research
centers, Fab Labs and design offices. Some artifacts
and categories, technical, cultural and social activi-
ties bound to local contexts and their political issues
had already been identified (Scheeren and Sperling
2018).

The second is the study entitled The levels of com-
putability in the architectural design process: an ap-
proach to teaching by the Ph.D. candidate Tássia Vas-
concelos. The goal of the research is to investigate
the context of graphic representation technologies
and digital design on architectural teaching in Latin
America focused on Brazil. This mapping is oriented
“to understand an ongoing movement toward Dig-
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Figure 2
Homo Faber
Exhibition (2015)

ital Architectural Design in Latin America in the last
decade, and points out its dynamics in space in time”
aiming to “contribute to strengthening a crowdthink-
ing network on this issue in the region andwith other
continents.” (Vasconcelos and Sperling 2017, p. 215).
Both types of research are been carried out in the
Postgraduate Programof the Institute of Architecture
andUrbanismof theUniversity of São Paulo (São Car-
los Campus, Brazil) under the advising of Prof. David
Sperling.

During this period, Pablo C. Herrera extended
the research on programming cultures, digital fabri-
cation and craft in the region. In contrast with the
northern hemisphere, where digital fabrication was
the starting point for programming during the first
decade of the 21st century, in the south, the cul-
ture and use of digital fabrication equipment were
sparse. Solely in the second decade of the 21st cen-
tury digital fabrication technologies would be ex-
tensively used in academic activities, mostly in Ar-
gentina, Brazil and Chile, countries that invested in
the education of architects doing their masters and
doctorate programs in the US and Europe. The ac-

tivities in our region quickly changed from a script-
ing culture to a fabrication one. This migratory pro-
cess was improved by academic visits of researchers
from abroad to the region starting in 2010, and the
emergence of the first fabrication laboratories, some
of them shown in the Homo Faber 1.0 and 2.0 exhibi-
tions.

The fabrication culture at the beginning of the
second decade of the 21st century produced aca-
demic proposals mainly associated with prototyp-
ing of objects, as was evidenced in Homo Faber 1.0,
which were intensified in more elaborated proposals
that shared the stage with the work with craftsmen’s
communities (Herrera 2016) andeven createdmobile
fabrication laboratories in Brazil, Chile, Peru andMex-
ico (Herrera 2018). This happened in part because
programming culture was not considered for the so-
lution of the scale of the architectural models or pro-
totypes, but only in the design process, and therefore
results in fabrication are still not associated to manu-
facturing, as is the case of the northern hemisphere,
as documented by Kolarevic and Klinger (2008) and
Gulling (2018).
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Recently, some exhibitions on digital fabrication
from Latin America were the center of visibility in
the world. Started in Machinic Processes: Architec-
ture Biennial Beijing (Del Campo, 2010) held in China,
with a section that included projects from Colombia,
Peru and Chile. After this first moment, exhibitions
took place in Europe such as New Territories: Labora-
tories for Design, Craft and Art in Latin America (Stokes
2014) organized in Madrid and the exhibition Un-
settled Artifacts: Technological Speculations from Latin
America (Gaetano 2017) made in Los Angeles, USA.
In 2014, on the occasion of the XVIII Conference of
the Iberoamerican Society of Digital Graphics carried
out in Uruguay, the exhibition FAB 01 Uthopia the Un-
build: Digital Manufacturing of architectures not built
was presented (García 2014).

Homo Faber 2.0 started to be planned in Novem-
ber of 2017 following the activities of the XXII Confer-
ence of the Iberoamerican Society of Digital Graphics
in the Institute of Architecture and Urbanism at the
University of São Paulo. The conference revealed as
a good opportunity to display information from the
researches, planning the second edition of the ex-
hibition, three years after the first one. With this in
mind, one of the goals of the Ph.D. research was to
amplify the study started in 2014. Along the years
of 2016-17, our data bank of digital fabrication lab-
oratories in Latin America grew to 116 entries, rec-
ognizing quantitative and qualitative data about 58
academic research centers, 27 Fab Labs and 31 de-
sign offices. They are located in Argentina (12), Brazil
(48), Bolivia (2), Chile (19), Colombia (9), Ecuador (6),
French Guiana (1), Paraguay (2), Peru (5), Uruguay (2)
and Venezuela (2).

For Homo Faber 2.0 exhibition, instead of invit-
ing the laboratories after analyzing the answers to
the survey as in the first edition, an open call for the
exhibition was announced on the internet and di-
rectly to the fabrication laboratories contained in the
data bank, indicating the theme: Politics of Digital in
Latin America. The exhibition framework was drawn
articulating some theoretical propositions concern-
ing technological artifacts and cultural appropriation

(Winner 1977 and 1980; Montaner and Muxi 2011;
Alvarez, Gonzalez & Puentes 2013; Walter-Herrmann
2013; Picon 2014; Alvarez and Gonzalez 2016), with
the aim of examine the bounds between politics
and society, showing the potential of digital fabrica-
tion and its impacts on communities, indicating how
some applications of digital fabrication technologies
from their disruptive nature may help to implement
new policies on manufacturing processes (Scheeren,
Herrera, and Sperling 2018, p. 11).

Each laboratory was invited to send one pro-
posal compounded by images, text and technical
data of awork done by it. Having received 61 propos-
als, the organizing committee selected 37 projects
that were distributed in three categories: projects re-
lated to design collaboration processes for changes
in society with activities aimed at citizens in partic-
ular and strategies of subversion in the use of dig-
ital technologies (12); projects related to processes
and prototypes of conceptual research using formal
and material experimentation, as well as the tech-
nological development of new techniques and prod-
ucts (19); projects related to artisan-digital hybridism
/ neocraft / cultural identity that promotes themixed
use of artisanal and digital techniques for the cre-
ation of the artifact (6).

The selected fabrication laboratories are located
in nine countries in South and Central America: Ar-
gentina (3), Brazil (16), Chile (5), Colombia (4), Costa
Rica (1), El Salvador (1), Mexico (2), Peru (4) and
Uruguay (1), and similarly to the2015entries, they are
mainly located inUniversities, withprivate fundingor
from the state.

THEORETICAL BACKGROUND: FROM
TECHNICAL PRODUCTION TO POLITICAL
OUTCOMES
The political view of the impact of digital technolo-
gies has been seen in a positive way since the be-
ginning, in the skills experience, the complexity of
the project and control of information, also as dig-
ital fabrication technologies facilitating a participa-
tory and collaborative approach and accessibility in
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Figure 3
Homo Faber
Exhibition (2018)

their learning and application. Based on the vari-
ability of additive, subtractive and robotic technolo-
gies, the benefits of imagining, test and prototyp-
ingwere fostered by desktop printers and the spread
of the maker movement in our region. As long as
the compromise with novel technologies emerged
worldwide, they also raised many inquiries.

In the history of CAAD, Mitchell and McCullough
(1995) set up amore positive vision in which techno-
logical change brings opportunities and exciting in-
tellectual challenges as well as threats to shape the
emergence and development of digital design me-
dia and to apply the powerful new computational
tools to social and cultural tasks that really matter.
Gershenfeld et al. (2018) suggest that “self-sufficient
production” or making what one consumes at a per-
sonal, family, or local level is expanding through the
accelerating advances in digital fabrication, despite
this category of job works only in a complementary
level. Smith (2013) remarks that using “low-tech” and
digital production methodologies, the designer may
be more directly involved in the making of an arti-
fact or building component, where the designer op-
erates independently of the fabricator or fabrication

process, sometimes because they have limited skills
and access to technologies.

Winner (1980) in his seminal paper addresses
that machines, structures and systems of technology
can embody forms of power in human associations.
According tohim, it’s important tonotice the rangeof
flexibility and how technologies influence the shape
of other technologies, how they can reshape or es-
tablish a framework in social and production rela-
tionships, the arrangements or design of technical
systems, decisions that let people with different de-
grees of power and levels of awareness, effectivity
and practical necessity of their use, besides howeach
technical system influence the quality of public life.
Bonsiepe (1985) had already pointed out that it is
crucial to address the issue of technological appro-
priation in sectors that are not qualified to produce
it, generating a situation of asymmetry and depen-
dency condition between central countries and pe-
ripheral countries. Technology becomes a commod-
ity at a time when a structure favorable to innova-
tion is not created within each society since the un-
critical transfer of technology can have questionable
effects on peripheral economies. Lombardero and
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De Canales (2016) reflects about the implications of
the different technological levels, the untie of design
variables from a unique production system, the rele-
vance of actions from the individual free association
and the need to question the current status.

This theoretical background is guiding us in the
past and the future of the research towards the third
Homo Faber exhibition.

RESULTS AND FUTURE WORKS: REFLEC-
TIONS ABOUT A CHANGING ENVIRON-
MENT
An overview of the digital fabrication scenario in
Latin America in the last years allow us tomake some
reflections regarding the evolving stages of Digital
Fabrication. Although the academia in the region
drives some levels of exploration using emerging
technologies like 3D printers, CNC milling machines
and laser cutters, the progress made in their applica-
tions was the result of the policy of each countries
that have themost economic resources and research
funding to make the process sustainable in univer-
sities and architecture studios (Sperling and Herrera
2015).

On the other hand, the cases from academia are
different fromprofessional cases. The architectureof-
fices that integrate new technologieswere formedby
initiatives of architects with education and training
skills obtained in foreign regions - especially in the
northern hemisphere -, with a self-managed invest-
ment in digital fabrication equipment, and that still
doesn’t have a sustainable model for maintenance
and equipment renewal - not so different as in many
of the universities. In some cases, themembers of the
offices explore experimental methods - analog and
digital - and proposals with programming and man-
ufacturing techniques, providing workshops in uni-
versities in which they also use the academic infras-
tructure. In contrast to 2015, 8 architecture offices
fromBrazil, Chile, Colombia and Peruwere presented
in this exhibition.

Furthermore, the social context was a determin-
ing factor over the last years, strengthening the mo-

mentum of researchers who returned to the region
after theirmasters or Ph.D.’s and inmany cases shared
the knowledge as advisors of local postgraduate stu-
dents, motivating them in the approach to digital
fabrication. Therefore, many of the projects pre-
sented in the exhibitions belong to a local genera-
tion of professionals that integrates novel technolo-
gies into their proposals, trying to establish sustain-
able policies in the process. Along with the visit of
specialists and the participation in international con-
ferences, a favorable ecosystem is still framed for the
results that were shown in this exhibition.

From 2015 to 2018, digital fabrication laborato-
ries in Latin America indicate a significant advance
not only in the infrastructure but extending the influ-
ence of their projects tomore countries in our region.
Despite the growth of fab labs in the world between
2015 and 2018 was of 134 percent, in South America,
it remains at 8 percent (Scheeren, Sperling & Herrera
2018, p. 62). The second edition reflects a matura-
tion of initiatives that enhance an approach to differ-
ent scales towards the built environment. The inves-
tigated processes and resulted artifacts demonstrate
an advance in the complexity of the proposals, scale
of manufacturing, technical solutions and materiali-
ties.

In the second version of the exhibition, we
looked for answers to local problems driven by ex-
periences of not only a laboratory but of different
contributions that enrich newdigital fabrication poli-
cies and politics, for their own places, their cities
and the world. Among these laboratories, some
arise with proposals increasingly associated with lo-
cal problems, going from experiences referenced to
the northern hemisphere to others that seek in their
own reality and community: a connection that gives
value to their identity.

The process of collecting all information allowed
more comprehensive research about the topic of dig-
ital fabrication in Latin America and gathered a usual
gap between many investigations focused on activ-
ities and applications, the locus of each workplace,
some theoretical background and an overview of
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technical and cultural context. The last effort is to
advance in order to understand some economic and
political issues as discussed in this paper.

In general, we observe three stages of experi-
mental applications of digital fabrication technolo-
gies: 1) prototyping objects, understanding and de-
velopment of skills, 2) crafting and full-scale models,
short and middle term investigations, 3) long term
researches, solve technical and social problems, pro-
mote technology transfers. Most part of the digital
fabrication laboratories associated with academic in-
stitutions still developsprojects andactivities accord-
ing to the characteristics of the second stage. The Fab
Labs and design offices develop projects and activi-
ties according to the characteristics of the first stage.

Digital fabrication laboratories in Latin America
run by the desire of automation similar as seen in the
automotive industry, at the same time that keeps in-
sisting in an attempt to approach a specific way of
maker philosophy. One challenge is to avoid using
digital fabrication as a new intellectualism by means
of control and automation in confront to the idea of
the use of manual labor in the workshops. Although,
it is required to advance in a kind of specialization of
digital skills and material strategies that go further
from an abstract level of understanding and appli-
cations towards a more specific, context-based, par-
ticipatory and integrative level. Another challenge is
to deal with material scarcity, appropriation of tech-
nologies without a critical perspective and the dis-
tancebetweeneach laboratory avoiding aneasy con-
nection and opportunities to share knowledge by
common researches and activities. Even for the de-
sign offices, some of them invest in similar strategies
to apply the technologies but don’t know what each
one is working in.

There are technology parks capable of copewith
digital fabrication in several Latin American cities;
however, the transfer and technological appropria-
tionofdigital designprocesses anddigital fabrication
technologies by the construction sector are never-
ending challenges in the face of superstructural con-
ditions such as: low investment in design innovation;

production chains based on the assembly of serial
products; availability of low cost manpower. Future
advances in the area of digital fabrication in architec-
ture in Latin America seem to demand the articula-
tion of systemic actions of policies, an incentive to
innovation and located actions of technological ap-
propriation that produce new unfoldings of the local
cultures.

Overall, it is important to highlight that through
this research and exhibitions project, histories and
backgrounds of the digital fabrication in Latin Amer-
ica are being traced and registered. The contribu-
tion of this research to the history and future of
CAAD, digital fabrication and the context towards a
Fourth Industrial Revolution in the Latin America ar-
chitecture beganwith the first milestone in 2015 and
was proposed as a continuous mapping process. In
the following three years it will include the organi-
zation of the itinerancy of the second exhibition to
Latin American cities, the launch of the website with
project details, the update of the database based on
a new survey, and the organization of the third edi-
tion of the exhibition in Lima (Peru), in 2021. The ap-
proach toorganize andpromote the exhibitions have
been a powerful strategy to set up networks among
agents, allowing them to look at diverse works as
outcomes from the same stage sharing concepts and
knowledge related to each project. This is an ongo-
ing story that represents the different stages of tech-
nological appropriation in our region.
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