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Abstract

3D printing is not only a diverse set of developing technologies, it is also a social
phenomenon operating within the political imaginary. The past half-decade has seen a surge
of ‘futuring’ activity and widespread public attention devoted to 3D printing, which is
typically represented as a harbinger of economic revival and political transformation. This
article explores how 3D-printed futures are imagined across a broad political spectrum, by
undertaking a multidisciplinary analysis of academic and popular literature. Three influential
political imaginaries of 3D printing are identified: the maker-as-entrepreneur, the economic
revival of the nation state, and commons-based utopias. In spite of stark contrasts in political
alignment, these imagined futures share one important thing: an increasing awareness of
design, making and production. This insertion of design into mainstream discourse is an
important development for design history and theory, as it potentially enables an increasing
public comprehension of the profound significance of design in the world, in both historical
and contemporary terms.
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Introduction

Additive manufacturing technologies (popularly known as 3D printing) have been available
since the late 1970s, but it is only since the second decade of the twenty-first century that
such technologies have entered mainstream awareness. Through a combination of media
attention and increasing access to consumer-level technologies, 3D printing has recently
prompted a great deal of ‘futuring’ activity, where it is often represented as a trigger for
economic revival and political transformation. Mainstream journalism — fueled by

understandably enthusiastic commentary from industry experts and academia — often features



visions of localized production enabled by 3D printing. In these visions, offshored mass-
manufacturing factories may become an old-fashioned encumbrance, and the highly
customized design and fabrication of consumable goods begins to occur in domestic,
workshop and local retail contexts (see for example Gershenfeld 2005, 12; Richardson,
Elliott and Haylock 2013, 142). Many of these visions present a future where the dominant
way of making things goes through a profound shift, with major epistemological
consequences for our understanding of design history, theory and practice.

Social scientist Thomas Birtchnell and 3D printing commentator William Hoyle have
observed that “not since the days of the microprocessor and the computer ‘chip’ has a
technology met with the degree of excitement that 3DP is attracting now” (2014, 2). We are
told that with the flexibility and customizability of 3D printing, it is merely our imagination
that will limit design possibilities (Lipson and Kurman 2013, 14; Mertz 2013, 12-14), and the
practice of design will shift markedly (Bonanni et. al. 2008, 2553-62; Seepersad 2014, 10—
11; Atkinson 2010, 147). The enthusiasm about 3D printing extends well beyond design
disciplines; fields as diverse as aerospace, medicine, and construction are said to be
transforming at unprecedented rates (Baumers 2013; Bogue 2013, 309-10). Excitement
builds about the ability to print human organs and food, and to print digitally programmable
three-dimensional units (voxels) with the capacity to morph over time (Gershenfeld and
Vasseur 2014, 60-2; Kostakis and Papachristou 2014, 436). Various makerspace and FabLab
communities continue to bloom, and the ambitions that accompany these collective projects
sometimes endow 3D printing (and other rapid manufacturing technologies) with powerful
utopian capacities (Ehn, Nilsson, and Topgaard 2014; Walter-Herrmann and Blching 2013).
Meanwhile, the list of printable materials continues to grow, and improved techniques for

faster printing are regularly released.



This article, however, sets aside technical breakthroughs and focuses on discourse. Here
I consider 3D printing as a sociotechnical concept, often invoked as a catalyst for the next
“industrial revolution” (see for example Lipson 2014, 61; Ritkin 2012; Anderson 2012;
Berman 2012; Markillie 2012).! The shape and nature of that revolution very much depends
upon whom you ask. Accordingly, this article explores how 3D-printed futures are imagined
across a broad political spectrum, by examining academic and journalistic literature related to
3D printing (with an emphasis on non-technical social and design content). I am concerned
with the political and ideological entanglements that these emerging technologies are
creating, with the (often utopian) worlds they prompt us to imagine, and the consequential
implications for design knowledge and public understandings of design. In addressing these
issues, this article draws connections between design and other disciplines, such as the social
sciences and business discussions related to 3D printing. Here I build upon an emerging
theory in media studies and the social sciences that 3D printing is, among other things, a
conceptual and social phenomenon operating within the political imaginary (Fordyce 2015;
SOderberg 2014).

Broadly speaking, the political imaginaries of technology are social phenomena arising
from collective responses to perceived technological potential. In part, they imagine
technology as constitutive of society and the economy. But the notion of the political
imaginary is contested. Early concepts of the political and social imaginary focused on the
collective beliefs and imaginary understandings that enable society to gel in relative harmony.
For philosopher Cornelius Castoriadis, the social imaginary was a singular way that society
saw, lived, and understood itself, made up of both symbolic and ‘real’ elements (1974). This
imaginary had an institutional character, enabling it to represent and embody a given moral,
social, or political order (Castoriadis 1974, 115—7; Bessant 2014, 34). Remembering this

institutional character is worthwhile. It allows us to see how political imaginaries may be



inserted into rhetoric as unquestioned social norms or “common sense”. For example, one of
the dominant political imaginaries of neoliberal culture is the linking of the term “innovation”
explicitly with profit-making and entrepreneurialism. We will return to this issue in a later
section.

Beyond Castoriadis, other analyses look to the role of future political imaginaries: these
are multiple projections of possible futures that often involve the radical reimagining of
social and political organization (Taylor 2003; Hage 2012).2 Philosopher Charles Taylor’s
conception of social imaginaries allows for pluralities; he speaks of ‘multiple modernities’
rather than a singular way to understand society. Drawing on Benedict Anderson’s Imagined
Communities (1991), Taylor defines the “social imaginary” as both “the ways people imagine
their social existence” as well as the “deeper normative notions and images that underlie
these expectations” (2003, 23). Such collective imaginings are “necessary fictions” and are,
in themselves, causative of social and political change within a society (Nowotny 2014, 16).
In that sense they are not merely “wafty” concepts; they have power and influence over broad
social attitudes. In anthropologist Ghassan Hage’s understanding of “radical political
imaginaries”, such visions of the future are prompted by a belief that society’s problems are
intractable and “total transformation” is the only answer (2012, 290). Radical political
imaginaries can be collective or individual, and although frequently utopian, they tend to
reflect broader historical circumstances, and thus inform us more about the present than they
do about the future (Hage 2012, 291).

This article focuses on three distinct and influential political imaginaries emerging from
3D printing discourse:

1. Maker-as-entrepreneur
3D printing as an enabler for the individual maker as a neoliberal entrepreneur in a

world of capitalist opportunity;



2. Economic revival of the nation state

3D printing as a boon to productivity through the “onshoring” of manufacturing,

enabling national economic revival, particularly in the Global North; and

3. Commons-based utopia

3D printing as a social tool in a post-capitalist, commons-based utopia featuring

material abundance, shared resources, and widespread community control over the

means of production.
These three political imaginaries are some of the most influential narratives emerging from
recent 3D printing discourse. It is important to acknowledge that not all writing about 3D
printing features exaggerated or utopian themes; more measured discussions do exist.?
Furthermore, there are other political imaginaries that do not fit neatly within these three
aforementioned categories.* The visions described here, however, are highlighted because
they repeatedly emerged as key themes in my analysis of 3D printing literature. These three
political imaginaries are ubiquitous enough to have become important shapers of public
attitudes to 3D printing technologies, and, by extension, the future of design.

This article first attends to a definitional framework for 3D printing that encompasses
the concept of political imaginaries. It then critically examines the three aforementioned,
dominant political imaginaries of 3D printing. The article concludes with a discussion section
that considers how, in spite of the stark contrasts in political alignment, these three visions of
3D printing share one important thing: a growing public awareness of design and production.
Herein lies the unforeseen benefit of these political imaginaries: the emerging public ‘chatter’
surrounding 3D printing is a productive development, as it potentially enables a growing
understanding of the profound significance of design in the world, in both historical and

contemporary terms.



As the final part this article explains, this emerging public discourse has positioned
design and making as central tenets of utopian political imaginings. This means that design is
no longer considered a “fringe” or exclusive matter; it is increasingly understood to be central
to social, political, and economic relations. Of course, particular design historians and design
studies theorists have been making claims about the fundamental significance of design for
some time (see for example: Dilnot 1982; Fry 2015, 4-6; Irwin 2015; Irwin, Kossoff, and
Tonkinwise 2015). Design theorist Tony Fry has argued for “the huge complexity of the
‘world-within-the-world’ of human fabrication” as an “elemental force of futuring or
defuturing consequence” (2015, 4). Similarly, proponents of “transition design” advocate for
“design-led societal transition toward more sustainable futures” (Irwin 2015, 229). She
argues that “more compelling future-oriented visions are needed to inform and inspire
projects in the present and that the tools and methods of design can aid in the development of
these visions” (Irwin 2015, 233). In other words, design is central to economic, social, and
environmental transformation, and its ability to promote alternative visions is crucial for
moving towards a sustainable future. The political imaginaries of 3D printing — while they
might rest upon oversimplifications or exaggerated expectations — therefore offer the
opportunity to clearly demonstrate this historical and contemporary centrality of design
within the world. In order to understand what is at stake in these imagined futures, let us first

attend to a definitional framework for this discussion.

Defining Additive Manufacturing and 3D printing

Additive manufacturing (AM) consists of a variety of emerging technological processes that
use computer-aided designs (digital data) to fabricate objects through the additive layering of
material. AM is one of several methods of rapid prototyping or rapid manufacturing (other

methods include CNC machining, laser cutting, and 3D scanning). Various forms of AM have



been available since the 1980s, using methods such as selective laser sintering (SLS), fused
deposition modeling (FDM), stereolithography (STL), and more recently, continuous liquid
interface production (CLIP) (Tumbleston et. al. 2015; Bourell et. al. 2009).> AM is part of a
system of technologies that also encompass digital design (e.g. CAD files), feedstock
(materials required to print matter, e.g. plastic spools) and associated digital and physical
infrastructure (e.g. the Internet, hardware, energy, space) (Birtchnell and Hoyle 2014, 9).

The benefits of AM include that it enables easily customizable production, it does not
require expensive re-tooling to change a design, it is ideal for prototyping, it is suitable for
highly complex forms, and it offers great potential for globally-networked, collaborative
digital design. The list of printable materials now includes metals, food, biomaterial, and
textiles, and the cost of basic FDM printers is now “consumer-friendly”. AM has stepped
well beyond its original role as a good prototyping tool, and it is increasingly used in final
production. It enables economic feasibility for bespoke and small-run manufacturing that lead
to altered business approaches focusing more on manufacturing as a customized service,
where the customer is increasingly involved in the design process (Petrick and Simpson
2013, 15; Walter-Herrmann and Biiching 2013, 13).

If the above loosely sets up an understanding of AM and its advantages, then “3D
printing” is better understood as the social idea of additive manufacturing, in simplified and
futuristic form (Fordyce 2015, 2—3). While the (usually) expensive, often slow, and
cumbersome realities of today’s SLS and FDM might not inspire broad participation just yet,
it is the very idea of 3D printing that seems to prompt a great deal of futuring activity. The
idea of 3D printing appears to neatly collapse the boundaries between designer, manufacturer,
distributor, and consumer into one role, bringing irresistible immediacy to the prospect of
bringing the virtual into the material world. Media scholar Robert Fordyce (2015) explored

the distinction between the difficult realities and imagined capacities of 3D printing, using a



concept of political imaginaries drawn from Hage (2012), among other frameworks. Fordyce
focused on radical political imaginaries of 3D printing, specifically attitudes within far right-
wing men’s groups. In doing so he argued that the symbolic potential of 3D printing operates
in a very different realm than the highly technical world of AM in practice (Fordyce 2015, 3).
In other words, while AM consists of a diverse set of technological processes bound by ever-
changing limits and capacities, 3D printing is a social concept “that is not meaningfully
limited by current technological or economic thresholds” (Fordyce 2015, 3). Because this
dividing line is constantly shifting, the distinction it draws is perhaps more useful for design
studies than previous divides, for example between industrial AM and consumer 3D printing
(Birtchnell and Hoyle 2014, 39).

3D printing is not the first set of technologies to be subject to enthusiastic political
imaginings. As observed by sociologist Vincent Mosco: “It’s striking how little predictions
about technology have changed over the years.” (2004, 1) In his analysis of the political
myths surrounding the Internet and cyberspace in the early 2000s, Mosco warns that it is easy
to dismiss imagined futures as fictional and speculative. But it is when technologies become
commonplace, and therefore almost invisible (or, “black boxed”), that the real social and
ideological changes can be felt. It is thus important to consciously observe their fictive power
(Mosco 2004, 6). Social scientist Richard Barbrook likewise examined the “imaginary
futures” inspired by the Internet in the 1990s and early 2000s, noting that “the Net was one of
the ‘tools for thought’” which would liberate humanity from the Fordist factory society.”
(2007, 263)

In this case, the potential afforded by 3D printing is a particularly attractive and
“sticky” notion for germinating multiple political imaginaries. Importantly, these imaginaries
situate technology as a significant intermediary, even a causative actor, in major social,

political, and economic transformation. Often these political imaginings are unrealistic



visions of a profoundly transformed way of living, where everything — wealth distribution,
material ownership, social beliefs, skills, and lifestyle — is remade into an ideal state. 3D
printing is appealing particularly because it is both scientific and design-based. The idea of
3D printing imbues production with seemingly magical, “Willy Wonka” ease. It seems to
permit something to be created out of nothing (of course, designers and informed publics
know this is not actually the case). 3D printing is closely tied to production, and, politics
aside, it is generally agreed that control over production is key to any nation or society’s
economic viability (Birtchnell and Hoyle 2014, 9), regardless of the prevailing economic
system.

The connection between 3D printing and economic politics is therefore closely aligned
with ideals about individual, corporate, or national production, as it exists in an imagined
sense. Design, making, and bringing things into being is at the core of production.
Consequently, the political imaginary of 3D printing not only tells us about the values and
prejudices of the present, it also shapes public understandings, for example, of design. Once
design is implicated in both mainstream and radical political imaginaries, everyone has
something at stake in the matter of designing and making. This shifts the questions of making
and materiality well beyond the fields of design and engineering, into broader discourse. One
result of this shift is the emergence of influential political imaginaries associated with 3D

printing, as explored in the following sections.

Political imaginary #1: Maker-as-entrepreneur

The “branded” version of the “Maker Movement” first emerged in the United States in 2005,
with the inauguration of Make Magazine and the Maker Faire. The “maker” identity was well
established by 2009 (Tocchetti 2012), and popularized in Mark Hatch’s widely distributed

Maker Movement Manifesto (2013).% Techno-utopianism is often linked closely with faith in



the market, and with the possibility of growing rich (Bastani 2012; Mosco 2004, 4). The
vision of 3D printing as a wealth enabler is seductively simple: a creative tinkerer — utilizing
a combination of 3D printing machinery, CAD technologies, open-source software, global
internet distribution, and crowdfunding (e.g. Kickstarter, Pozible) — is able to bypass the
restrictions of mass-manufacturing, and launch themselves into the market as a neoliberal
innovator, an heroic individual: the next Steve Jobs or Mark Zuckerberg.

However, there is a broad variety of “makers” associated with 3D printing, many of
whom do not fit the “maker-as-entrepreneur” identity. There are those who work collectively,
sharing designs online (on sites such as Thingiverse) and using communally-owned tools
within a workshop. There are those with no plans to commercialize or sell their designs, who
design and produce bespoke objects simply because they are passionate about making and
DIY (Beegan and Atkinson 2008; Jackson 2010). There are those who make out of economic
necessity. Some makers sustain very small-scale craft businesses, with no desire to expand
beyond boutiques or small online businesses hosted by e-commerce platforms like Etsy.
While often ignored as a “dying” group, waged labor makers still exist, even in the Global
North (Gibson, Carr and Warren 2015). Some of these makers also exercise their skills and
making activities outside of their contractual employment (Stein 2015; 2016). Other makers
tie their activities to a politics of resistance to corporate culture and exploitative
manufacturing supply chains (Vanni 2015). Then there are entrepreneurial makers, who
dream they will one day invent something that will catapult them into commercial success,
enabling a start-up company to explode into global prominence. Although not all makers are
cut from this latter mold — and arguably few really are — it is this final vision of the maker-as-
entrepreneur that has been tremendously influential in mainstream media visions connected

to the potential of 3D printing.
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Bre Pettis, co-founder and CEO of the 3D printing company MakerBot Industries,
followed this trajectory. [Figure 1] His began his career as an artist, teacher, and video
blogger, before co-founding a start-up and becoming CEO of a successful, consumer-
oriented, 3D printing company. Significantly, MakerBot Industries is now owned by
Stratasys, one of the largest corporate players in 3D printing. In 2012 Makerbot infamously
withdrew open-source access to the design of its products, prompting outrage from maker
and peer-production communities (SOderberg 2014, 4). The tensions arising from Pettis’ shift
away from the maker fringes into the corporate world were widely reported (e.g. Brown
2012), but what is most interesting is the way in which Pettis’ trajectory fits the dominant,
and apparently desirable, political imaginary of the maker-as-entrepreneur.’

The most clear-cut example of this political imaginary can be found in Chris
Anderson’s popular book Makers: The New Industrial Revolution (2012). Former editor of
Wired and founder of the company 3D Robotics, Anderson’s take on the potential of 3D
printing has shaped public understandings of “makers”. Prominent 3D printing commentators
such as Cory Doctorow and Neil Gershenfeld have noted Anderson’s influence on their
thinking (Boussard 2014, 256). Anderson claims that emerging AM, Internet distribution,
crowdfunding and open-source sharing are significant enablers of a new kind of maker
(2012). No longer will inventors remain frustrated and unrecognized for their creations: if
they capitalize upon available technological and communications resources (e.g.
Thingiverse), they will be able to launch successful entrepreneurial endeavors. Anderson
writes that, “the history of the past two decades online is one of an extraordinary explosion of
innovation and entrepreneurship. It’s now time to apply that to the real world with far great
[sic] consequences ...Welcome to the New Industrial Revolution.” (2012, 15-6) In this
political imaginary the world is filled with opportunity and profits to be reaped, and the

economic landscape nurtures and rewards those who are truly “innovative”.
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The maker-as-entrepreneur is a relentlessly positive vision, where little is said about
those who do not have the material or social capital (not to mention the desire) to succeed in
this manner. It treats humanity as a collection of mobile individuals with equal access to
opportunity, and freedom to exercise their ability to earn a profit, should they wish to do so.
Implicitly, innovation is narrowly defined as an exercise that specifically results in
commercial success. Little is acknowledged of the risks associated with open-source and
shared knowledge, that is, that free labor can be exploited easily and ideas swiftly
commandeered by large corporate players (Beverungen, Bohm and Land 2015). The key
problem with this vision is that it will benefit only the lucky few, who are most likely already
relatively privileged individuals (and there’s a good chance that they are white and male)
(Tocchetti 2012, 8). It is a political imaginary that elides the concepts of flexibility and free-
market capitalism with the idea of democracy.

Despite briefly acknowledging the problems of the late-capitalist economy, such as
rising unemployment and economic recession, Anderson nonetheless calls for an
intensification of capital-led activities (2012, 15). According to him, more entrepreneurialism
will bring the Global North out of a slump (Anderson 2012, 16). Sociologists Luc Boltanski
and Eve Chiapello (2005) have critiqued a similar problem in broader social and political
thinking. They note that notwithstanding booming markets from the late twentieth century
onwards, mainstream economists and politicians were surprised to find that poverty and
inequality were on the rise, and yet the same observers did not think to question the broader
systemic and political contexts that brought this state of affairs into being (Boltanski and
Chiapello 2005, xii).

While measured and sensible warnings about 3D printing are less common, technology
critic Yvgegny Morozov stands out in his questioning of the ambitions of the maker

movement (2014). Drawing on historical precedents in the late nineteenth century British
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Arts and Crafts Movement, and Stuart Brand’s DIY techno-utopianism proposed in the 1960s
and 1970s, Morozov critiques the Maker Movement’s lack of grounding in political
principles and practical realities. He notes that — like Brand’s followers who were encouraged
to believe that owning a personal computer in the 1970s was akin to being a political radical
— the consumption of maker technologies could have a similarly tenuous relationship to real-
world political transformation. Morozov parallels the Maker Movement with the Arts and
Crafts movement, observing that they feature the same “reluctance to talk about institutions
and political change”, which reduces the spirit of genuine labor reform into “consumerism
and DIY tinkering” (2014). Similarly, sociologist Sara Tocchetti notes that this “branded”
maker identity has an historical lineage in the myth of “grassroots American innovation” as a
source of entrepreneurial success (2012, 1). This places making squarely in the realm of a
conservative American vision of a self-sufficient, middle-class individual, who may believe
themselves to be part of a counter-cultural movement, and yet implicitly situates their
activities within a mainstream culture of entrepreneurialism (Tocchetti 2012, 3).

In this political imaginary, design exists as a means to create merely a marketable
product, rather than a deeper understanding of design as potentially socially transformative,
and as a fully implicated element within social, political, and economic spheres. Anderson
goes so far as to claim that, with these new distributed making technologies, “we are all
designers now” (2012, 53). Design theorist Andrew Jackson has critiqued Anderson’s claims
on this front, observing that such a claim “fails to recognize the complexity of the design
process and the iterative nature of product development” (2014, 312). Designers and
engineers will likely scoff at the simplistic claim that “we are all designers now”, but the
important point is that Anderson’s political imaginary has influence, and it speaks a narrow
language of “innovation” that has recently been taken up by policy makers and governments

(Dodgson 2015).
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Political imaginary #2: Economic revival of the nation state
The most dominant political imaginary of 3D printing is the liberal democratic imaginary,
characterized by notions that privilege profit over other concerns, but also value the stability
and economic viability of the nation state (Fordyce 2015, 5). In this political imaginary, 3D
printing is envisaged as a major player in national-scale economic revival. Advanced
manufacturing technologies such as 3D printing theoretically enable nations to become
specialists in high-end products, offering customized design, small economies of scale, and
localized production, all without the need to compete with mass-manufacturing giants such as
China and India. This future vision is particularly prevalent in relation to the idea of
“onshoring” manufacturing back to the Global North, but it is also a feature of developments
in the Global South.®

In a much-cited article from 2012, The Economist’s Paul Markillie triumphantly
hailed the commencement of a “third industrial revolution”, where “offshore production is
increasingly moving back to rich countries” (2012). In the same year, the European
Commission called for a new “industrial revolution” to rise in Europe, one that would
capitalize upon new and emerging technologies, bringing production back on-shore (2012, 1—
3). Business analyst Richard D’ Aveni proclaimed that 3D printing “will change again how
the world leans”, and that “China will have to give up on being the mass-manufacturing
powerhouse of the world” (2013, 34). In a similar vein, economic theorist Jeremy Rifkin has
called for a “bold new economic narrative”, with a future vision combining green energy,
social networks, Internet communications, and maker technologies (2011). While Rifkin
acknowledges that this will requires the “mass retraining of workers” into a “new high-tech
workforce”, he is optimistic that in this new era “everyone can potentially be their own

manufacturer” in a localized, distributed form of on-shore manufacturing (2012).
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Small but relatively wealthy countries, such as Australia and New Zealand, have
regularly featured calls to capitalize on emerging 3D printing technologies, with some
commentators noting the advantages 3D printing brings for customization and high-tech
specialization. For example, business analysts Julie Kim and David Robb suggest that 3D
printing “could be the key to a new world of niche markets for New Zealand companies”
(2014, 16). Likewise, Australian designers, business commentators, and scientists have
enthused about the possibility of 3D printing as an industry savior for Australia’s flagging
manufacturing industry (see for example Barnes 2013; Richardson and Haylock 2012). Other
commentators resist the temptation to label single technologies as national industry saviors,
focusing more on design thinking and “design-led innovation” as strategies for local renewal
in manufacturing (Bucolo 2014). But again, design is given a central role in the revitalization
of a nation’s productivity. The question of #ow things are designed, produced, and distributed
has become a mainstream conversation, rather than being perceived as a niche area.

While these imaginaries deserve a healthy dose of cynicism, the situation offers great
potential for broadening public awareness of the role of design as deeply imbricated within
social and economic transformation. Like the maker-as-entrepreneur vision, the “economic
revival of the nation state” imaginary tends to be optimistic, specifically tying 3D printing to
predictions of economic growth and to the concept of innovation. Notably, the vision of
booming, high-tech national economies provides no real solutions to the issue of
unemployment (following deindustrialization) in the Global North nor in the Global South
(the latter of which could, at least in this framework, experience a decrease in global supply-
chain demand).® Political statements in this context often feature calls for a return to a
“country that makes things” (see for example Owens 2016), but this rhetoric tends to avoid
the difficult question of how AM (and indeed robotics) tend not to require large workforces,

and the profits are not guaranteed to stay “onshore”.*
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Political imaginary #3: Commons-based utopia

Some optimistic future visions of 3D printing are not centered on capital, instead
emphasizing “solving problems at a collective human level” (Rundle 2014, 192). In these
alternative utopian visions, the “revolution” triggered by 3D printing is not merely an
economic one, but one that could constitute a complete transformation of social and
economic relations. There is a discernible emphasis on open-design and commons-based
material production — an extension of ideas that were already prevalent in open-source
software communities prior to the widespread popularity of 3D printing (Marttilla, Nilsson
and Seravalli 2014, 87). Sociologist of science and technology Mike Michael has argued that
the opening up of access to technologies that manipulate plastic “and their co-constitutive
discourses” constitutes a “democratization” of plastic (2013, 30). Some of these future
visions involve various forms of a commoning where the ownership of the means of
production is democratized, and self-sufficient community productivity is enabled through a
resourceful combination of self-replicating printers and peer-networked sharing, with little or
no dependency on large corporate suppliers. Some envisage communities that are almost
entirely free from commerce, returning material goods to a pre-modern barter system in
which 3D printers operate as modified open-source tools for recycling and upcycling objects
(De Filippi and Troxler 2013, 74; Walter-Herrmann 2013, 36).

The utopian politics of 3D printing is not easily categorized along left or right
political lines (Rundle 2014, 56). It is part-libertarian, part-anarchist, part-socialist, and part-
communitarian. Kevin Harrington, founder of Neuron Robotics, has explained that, “What
we are talking about is a total self-producing environment that draws on its own recycled
material, prints out its own energy sources, and is connected to food production at one end,

and system production at the other.” (Rundle 2014, 54) Knowledge is shared openly in peer-
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to-peer networks, and design and making is undertaken collaboratively across digital
networks and in makerspaces and FabLabs. [Figure 2] Communities focus on sharing DIY
skills, and technologies and tools are likewise collectively owned. Self-replicating 3D
printers and materials-recycling eliminates dependence on larger corporate suppliers. Energy
is produced from local, renewable sources, facilitated in part by 3D printed technologies.
Gradually, people find that their material needs can be met by their community situations,
and they opt to leave waged labor (if they could ever find it in the first place). In this political
imaginary, once production is quietly liberated from the powerful few and redistributed
among the hands of the many, capitalism will eventually “suffer a fatal crisis of value” and
another system (some suggest socialism) will “bring humanity to the next stage” (Rundle
2014, 197).

One of the best-known political imaginaries along these lines is a vision of a society
that maintains “wealth without money”’: a situation engineered in part by the use of self-
replicating 3D printers. The most renowned protagonist associated with this position is
Adrian Bowyer, a retired mechanical engineer who developed the RepRap project, the first
3D printer that can self-replicate (i.e. print itself). [Figure 3] In the RepRap vision, global
supply chains are profoundly disrupted as local citizens discover they can print their own
open-source 3D printers without dealing with a corporate supplier.!! In theory, the RepRap
returns the entire control of production into the hands of the “masses”. This achieves an
essentially Marxist goal “without all that messy and dangerous revolution stuff” (Bowyer
2011 [2004]). According to Boyer, such a system could, ideally, produce “wealth with a
minimal need for industrial manufacturing”, and the number of printers in existence (and thus
the wealth they produce) could “grow exponentially” (2011 [2004]).

This alternative political imaginary of 3D printing recalls Herbert Marcuse’s

technological utopianism (1941 [1998]), and economist E.F. Schumacher’s polemical vision
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Small is Beautiful (1974). Both these visions called for a “technology with a human face”
(Schumacher 1974, 123), bringing humanity out of the cycles of war, poverty, crippling labor
relations, and environmental destruction. In these various techno-utopias, mechanization has
the capacity to free people from the drudgery of manual labor, and the resulting material
abundance is fairly shared throughout society (Marcuse 1941 [1998], 63—4). Individuals freed
from the “burden” of work have time to their own pursuits and “develop [their] potential”
(Schumacher 1974, 123).

This all sounds wonderful, however most commentators (including the RepRap team)
fall short of identifying any viable political method by which this transition could actually
occur within liberal capitalism. In fact, notwithstanding the rhetoric and hype, the actual
stated “goals” of the RepRap project involve less structural economic change:

The self-replicating nature of RepRap could also facilitate its viral dissemination and

may well facilitate a major paradigm shift in the design and manufacture of consumer

products from one of factory production of patented products to one of personal

production of un-patented products with open specifications. (Bowyer 2011 [2004])
As this quote demonstrates, the RepRap team specifically envisages design — and not
revolutionary politics — as a site of realizable change: an evolution from mass-manufactured,
factory-produced goods to a widespread practice of personal, customized production. If
viewed in relation to design history, the ontological and historiographical implications of
such a shift are potentially groundbreaking, as will be discussed in the following section.

Notwithstanding the RepRap team’s reticence to sketch out a specific politics, others
have leapt on the idea of self-replicating 3D printers as the key to overturning capitalism.
Sociologist Jakob Rigi argues that peer-production — collaborative production undertaken
with openly shared materials, tools, and IP — is “similar to what Marx described as advanced
capitalism” (2013, 402). It does not involve a monetary exchange, and it operates in a

“decentered network” where the “division of labor is transcended and replaced” (Rigi 2013,

402-3). While Rigi acknowledges that peer-production currently constitutes “small islands”
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within a capitalist system, he maintains that the peer-production of material items could
potentially replace capitalism entirely, or at least that 3D printing could “bring the capitalist
system to a decisive crisis” (2013, 411).

This vision of a utopian, commons-based society is also articulated in counter-cultural
and design fields (typically with less Marxist theory than Rigi applies). Radical labor
historian Chris Carlsson envisages a liberated politics of work, where people are freed from
waged labor, and can involve themselves in productive activities of their own choosing (e.g.
making, growing, fixing) (2008). Like Rigi, Neil Gershenfeld (MIT Director of the Center for
Bits and Atoms) speaks of the democratization of the ownership of the means of production
via access to openly shared tools and designs in places such as FabLabs (2005, 21). His
political position is less confrontational than Carlsson’s or Rigi’s. Gershenfeld’s rhetoric
harkens back to a pre-industrial ideal of craft and artisanal production (2005, 8). He is
hopeful that “openness will ultimately triumph’ over the control sought by corporate capital,
perhaps unconvincingly citing the Internet as an example where free-access, sharing, and
decentralized design has won out over proprietary systems (Gershenfeld and Vasseur 2014,
60). Socio-technical analyst Peter Troxler also engages with the notion of a new peer-
production commons that could revolutionize the current economic system (2010; 2013;
Troxler and De Filippi 2013). He acknowledges that “the route to this new world of open
source hardware and distributed manufacturing might be somewhat thornier than in software”
(Troxler 2013, 183-4), and that the power structures in place may act to prevent the “lateral”
relationships needed to achieve such a transformation (Troxler and van Woensel 2013, 188).

This question of power relations points to a major unresolved tension within the
utopian politics of those who advocate for commons-based material production. It involves
the problem of unpaid or free labor, and the ease of its exploitation by those who might prey

on digital sharing platforms such as Thingiverse. Technology giants such as Facebook and
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Google have already built their business-models from the profits enabled by freely shared,
user-added content (Beverungen, Bohm and Land 2015). Many warn that if these conditions
continue, the free labor of 3D printing users (such as those sharing their open-source digital
designs) will simply be absorbed by dominant industry players (Lanier 2014; Marttila,
Nilsson and Seravalli 2014). On the other hand, there are those in the 3D printing community
who value freely-shared designs and technologies and the skills-sharing that this enables, as
open access allows projects such as RepRap to spread, exponentially increasing the number
of people independently producing 3D printers without the assistance of a corporation

(Soderberg 2013).

Discussion: Repositioning Design and Making in Sociopolitical Discourse
As noted in the Introduction, proponents of “transition design” have recently argued that
“visions” of the future (or “design futuring”) are essential in order to pave the way for
design’s vital role in a sustainable and ethically responsible future (Irwin 2015, 233; Dunne
and Raby 2013, 2-3). This article has identified three strands of such “visions”, which exist
both within and beyond design. While I have identified some of their limitations as political
imaginaries, their existence is nonetheless significant. This is because the real and imagined
capacity of 3D printing has catapulted design into mainstream understandings of the world.
Suddenly politicians, business executives, and journalists are talking about making and
manufacturing, with great hope and optimism for future jobs and prosperity.'? [Figure 4]
While the statements made in commercial media might sometimes fuel unrealistic
expectations, this level of public interest could be tremendously useful for designers, design
theorists, and design historians alike. This is because 3D printing’s ability to excite the public
imagination allows us to understand the significance of design in relation to the worlds that

we make. This is in sharp distinction to previous public understandings of post-Fordist
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manufacturing, where products tended to be made out of sight, usually in mass-production
contexts, and design occurred mysteriously in an exclusive, professionalized realm
(Birtchnell and Urry 2012, 390).

The emerging discourse associated with 3D printing presents fundamental challenges
to our understanding of how objects are brought into being, and by whom. It offers, for
example, a possible way to transcend the global corporate system of off-shored mass-
manufacturing in the Global South, where (often) poorly-made products are produced under
exploitative labor conditions. In theory, manufacturing could be brought back — not just “on-
shore” — but into local communities and homes, potentially enabling a level of control of
production that harkens back to pre-industrial craft and cottage-industry activity (Richardson,
Elliott and Haylock 2013; Atkinson 2010, 145; Gershenfeld 2007).

Furthermore, this increased awareness of design and making also bodes well for a more
responsive and informed understanding of materials: where they come from, how to use
them, and how to transform them in cycles of use. Indeed, recent work suggests that “the
importance of materials in the social imagination™ rises and falls throughout history, and that
materials themselves “demand special attention at the current social moment in history”
(Drazin 2015, 3). Material culture analyst Susanne Kichler has noted that, as the distinction
between production and consumption “gives way to a socially informed material production
via the co-creation of commodities with consumers”, it is not only production that must be
watched closely, but also materials, which can be influential in sociotechnical change (2015,
267).

The three political imaginaries examined here all sidestep the rather complex
problems of volatile materials production and access to diverse raw materials. In reality it is
likely that a 3D-printed dishwasher, for example, would be logistically complex on a local

scale, and dangerous to produce domestically (Majewski 2014). Such ideas also ignore the
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dominance and subsuming capacity that large corporate players can exert over smaller
industries and local communities, in relation to both labor and affordable access to
technologies. Nonetheless, the important point for this article is the fact that making, supply
chains, and mass-manufacturing are being publicly discussed at all. That they are receiving
such attention represents a meaningful shift in a promising direction: mainstream awareness
of the nature of design and production is on the rise.

What are the implications for design history and theory? The idea of printing your
own, fully-customized appliances, clothing, tools, and furniture has obvious appeal. If this
were to actually come about, it would signify an extraordinary historical rupture for the way
we understand design and chart design history. The very notion of who (or what) a designer is
could be called into question, raising provocative questions about authorship, design quality,
design education, and the very definition of ‘design’ as both a noun and a verb.

But the challenges facing design history run deeper than that. Returning to Fry, a key
problem for design and design historians is a broad public inability to recognize that it is
impossible to “comprehend the worlds of human existence without design, its agency,
function and presence” (2015, 6). Without this understanding, design history remains a
thematically impoverished, specialist discipline based in connoisseurship and without strong
links to significant sociopolitical analysis. The great symbolic potential of 3D printing is that
it can bring this designed world of which Fry speaks into sharp relief and, with that, trigger a
broader sense of social responsibility for the literal shaping of that world. 3D printing
therefore needs to be understood as much more than a “tool”. It is a mutually constitutive
system within and beyond design. 3D printing shapes us as much as we shape it. And it also
exists as an ideological concept as well as a technological system.

When faced with an exciting and apparently “new” technology, it can be easy to

forget some fundamental principles (which can be applied to design theory and beyond). It is
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easy to forget to ask: In whose interests will these technologies operate? What kind of world
are we bringing into being? If there is to be a “revolution”, what might it look like? No one
can agree on what a third industrial revolution will involve, although many have speculated,
as this article attests. Maintaining an awareness of these divergent political visions of the
future can help us understand the ideological power of the imagined designed world. 3D
printing’s theoretical ability to return production to the hands of ‘the people’ may produce
some idealistic visions, but it may also engender widespread awareness of the designed
nature of the entire world around us — design’s “expanded field” (Tonkinwise 2014) —
prompting further questioning and the will to improve upon the status quo. The future
potential of localized or domestic-level manufacturing may not end up being as logistically-
feasible or impressive as some commentators suggest, but this speculative potential alone
may help unlock the “black box™ of global mass-manufacturing and supply chains. It brings
the question of Zow things are made (and by whom, and where) into the center of popular,
mediatized public concerns.

It is my hope that this article can open up the field for further critical discussion
regarding 3D printing in design history and design studies. The discourse must move beyond
technical and practice-based analysis to incorporate discussions that encompass
philosophical, historical, and political arenas. To some extent, all this excitement about the
future is warranted. It is clear that 3D printing technologies legitimately have the potential to
transform sociotechnical relations of design, production, employment, distribution, and
consumption, but it will likely impact some industries more than others (Petrick and Simpson
2013; Ratto and Ree 2012, 1; Birtchnell and Urry 2016, 2012). However the lack of current
empirical studies — and the fact that these technologies are in an emerging, embryonic mode —
means that existing discourse tends to operate in a predictive manner (Ratto and Ree 2012,

6). There is a need for more qualitative and quantitative studies of 3D printing as these
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technologies become more widespread. We also need to think much more carefully about the
role that 3D printing is beginning to exert as a conceptual driver of social thought about
design and making. In this respect, this article is merely the beginning of what I hope can
become an extended conversation. The time is ripe to take stock of the powerful ideological

background that underpins attitudes to 3D printing.
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Notes

! This phenomena is also discussed in Birtchnell and Urry 2012; Birtchnell and Hoyle 2014,
2; Ratto and Ree 2012; Bastani 2012.

2 The notion of political imaginaries has been used by science and technology studies to
unpack how the public understands and responds to technological change. For example, Phil
McNaughton and Julia S. Guivant (2011) examined the diverse political imaginaries
prompted by nanotechnology, finding that such imaginaries took shape along national lines.
Helga Nowotny (2014) found that public understandings of science can be usefully
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apprehended in relation to political imaginaries, and that an understanding of such
imaginaries will lead to better communication with the public about science issues.

3 Some examples of measured analysis of 3D printing’s future include (but are not limited
to): Ratto and Ree 2012; Soderberg 2014; Birtchnell and Urry 2013, 2016; Majewski 2014;
Heemsbergen et. al. 2016).

% These include ultra-libertarian visions (see Record et. al. 2015). Although not as common in
mainstream or academic discourse, more pessimistic or cautionary visions of 3D printing’s
future do exist (see for example Neely 2014; Arieff 2014; Heemsbergen 2014; Weinberg
2010; Daly 2016. See also analysis in Fordyce 2015). The concerns include environmental
damage, poorly-made and defective products designed by amateurs, and emerging socio-legal
quandaries related to copyright and intellectual property.

® The notion of adding layers to create a three-dimensional form has been traced back to
nineteenth century topography and photosculpture, and 1970s-era experiments with the
additive manufacturing process that used a deposition method (Bourell et. al. 2009).

® Mark Hatch is the CEO and founder of Tech Shop, an international chain of member-based
workshops.

" In June 2015 Bre Pettis left Stratasys, taking the company Bold Machines with him but
leaving Makerbot under Stratasys’ ownership.

8 3D printing has also been positioned as a savior for poverty-stricken communities in the
Global South (see Birtchnell and Hoyle 2014).

® There is a great deal more that can be said about the issue of employment and future
technologies (including 3D printing), but it falls outside the scope of this article.

19 For further discussion of the “country that makes things” debate, see Gibson, Carr and
Warren 2012.

1 The RepRap can self-replicate with one caveat: the maker still needs to purchase auxiliary
hardware supplies for some parts.

12 For example United States President Barack Obama’s 2013 State of the Union address.
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