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Abstract 

The discussion of our panel of the Dark Side of Making takes up 

specifically the perspectives of software- and biohacking, do-it-

yourself (DIY) practices, education, and open networks. Members 

of the panel represent a range of perspectives from an interna-

tional group of academics, artists, and makers, including the local 

South African maker scene. The recent years have seen a growing 

interest and increase of practices that embrace a DIY attitude and 

Maker Culture. But there are also controversies attached to these 

practices that question their legitimacy, sustainability, and inten-

tions: How is it better to build your own electronic device instead 

of buying a mass-produced one? Does it really make sense to 

self-build the automated watering, light and temperature control 

system for your house plants? And why do we all repeat the same 

experiments in a DIY biolab, e.g. the creation of transgenic fluo-

rescent e-coli bacteria, which will be killed after we have seen it 

glow under a fluorescent lamp? These and other questions refer-

ence a possibility that there exists a dark side to these practices; 

but what and where is it? 
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Introduction 

Making, DIY, craft, hacking, biohacking – these practices 
are often perceived as empowering and liberating to the 
practitioners. They are seen as an alternative to a consumer 
culture and often claimed to question and flatten hierar-
chies. Proposedly, they effectively facilitate learning and 
empower citizens. This popular, if not predominant, read-
ing of Making appears to focus on its perceived emancipat-
ing elements (e.g. Gershenfeld, 2012). As the recent dec-
ade has experienced a stark growth of these types of prac-
tices, it is time to step back and ask critically if there are 
‘dark sides’ accompanying them. Are makers building a 
kind of frankensteinian monster (Fig. 1), that will haunt 
them? Are there situations where these practices “go 
wrong” – intentionally or unintentionally? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Building a Making monster. 

 
Our panel aims to initiate a critical discussion by reflecting 
on the popular phenomena and their associated practices, 
underlying understandings and commitments, as well as 
scrutinizing the reality underlying the common rhetoric. 
The panel is meant to constructively question and chal-
lenge the current situation, and develop desirable scenarios 
for the future in discussion with the audience. The topic of 
Dark Side of Making is approached from a wide range of 
perspectives, such as political, philosophical, artistic, edu-
cational and design theoretical discourses. The conceptual 
framework of this discussion can be defined as a 'critique 
of openness' exemplified by concrete Making and hacking 
practices. Some of the potential issues addressed by the 
panel are concerning the situations and ways the practices 
become hijacked to other ends than what was the original 
vision? Who invests into and benefits from cultures of 
openness? Are there dark sides in educational practices? 
What kind of relation to the natural environment develops 
through DIYbio practices? What kinds of side-effects do 
these practices entail? The panel aims to establish a dialog 
with the audience addressing these questions in the specific 
local context to identify international differences in atti-
tudes and practices in cultures of making. 
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A brief look into history 

In the late 1940s, John von Neumann proposed in his lec-
tures a thought experiment on a kinetic, self-reproducing 
automaton, which he later developed into the cellular 
automaton – today known also as the Game of Life (von 
Neumann, 1966). The concept of self-reproducing ma-
chines had existed for a long time when von Neumann 
proposed his concrete and realizable version of it. Today 
the same idea is still present and underlying parts of the 
developments in the fields of computation, robotics and 
also biotechnology with its interests to manipulate and 
even create biological life (Gibson et al., 2010). One can 
also claim that this very idea has been lurking behind vari-
ous developments within DIY fields. A machine that can 
reproduce or print itself has been one of the visionary 
claims that have pushed forward contemporary ideas about 
democratizing production. A situation has been imagined 
in which anyone can afford to print anything anywhere. 
This vision has been approached by DIY practices with the 
development of low-cost equipment accessible to a consid-
erable portion of Western populations. 
 When one looks into the past of the Western world, one 
can detect an emerging trend in participatory practices of 
end-users of technical media. Since the mid-1980s various 
forms of DIY subcultures have emerged, and continue to 
exist, but they have often focused more on craft and repair-
ing using traditional materials in traditional settings (e.g. 
sewing, vehicle mechanics, gifts, decorations, and other 
handicrafts). The more recently emerged practices have 
centred around technical media with examples such as the 
hacking of online computer systems, and of software in 
general (i.e. creating it). Later appeared Making and Maker 

Culture that use Fab Lab technologies (such as laser cutters 
and 3D printers) and easily available computers and small-
scale microcontrollers such as Arduino boards and Rasp-
berry Pi controllers. A common motif in these develop-
ments has been the empowerment of the users (or citizens), 
preserving or (re-)taking control of their own affairs, ques-
tioning hierarchies and aiming to reverse power relation-
ships. 
 We observe several reasons for the emergence of the 
bottom-up, participatory movements: (1) The populariza-
tion and spread of the digital computer into private house-
holds, and the explorative and playful modalities of inter-
action it promoted or even necessitated (Cermak-
Sassenrath, 2015). It also introduced users to some appro-
priative (if not outright illegal) practices such as swapping 
(or trading) copied games and other software. (2) The 
World-Wide Web which experienced a massive surge of 
popularity in the late 1990s and sustained initiatives such 
as the EFF, the 'Declaration of Independence of Cyber-
space' by Barlow (1996), the Open Source movement, and 
the Linux operating system. (3) As a reaction to the per-
ceived takeover of many areas of life by computer systems, 
programs and algorithms which were seen, at least initially, 
and periodically after that, in parts of the population with 
reservations, if not with fear and hostility. (4) The possi-
bilities afforded by new production tools to construct DIY 

and low-cost equipment; that have opened up areas for 
DIY development, which have been restricted before to 
experts within academic institutions and commercial enter-
prises, for example in areas such as hardware development, 
physical computing, life science and biotechnology in 
general. 

Perspectives of Making 

From early on, the use of digital media questioned existing 
conventions and frameworks of conduct, policies and laws. 
The first hackers at MIT used computers more or less ille-
gally (Levy, 1994); hackers aimed to use dial-up data con-
nections free of charge (blue boxing); gamers removed 
copy-protections from games (or used special tools) to be 
able to swap them; people exchanged manuals online for 
all kinds of unlawful activities (from breaking in, to build-
ing weapons, to producing drugs); among many other ex-
amples. 
 Educational aspects have been strongly present through-
out all DIY-practices, Making and hacking. Within the 
Making community, there appears to be a belief that edu-
cating the general public with new skills and enabling them 
to build low-cost equipment will democratize the produc-
tion of knowledge and, ultimately, society. However, if one 
scrutinizes the situation from an institutional educational 
perspective, there are several problematic aspects con-
nected to Making which can spark conflicts: Making might 
purely replace one learning material with another, without 
questioning and revising the established contexts. Despite 
the introduction of innovative forms of teaching and learn-
ing, traditional forms of assessment such as oral exams 
might prevail. Making might promote a trivialization of 
learning, and students might mistake reproducing for un-
derstanding, artefact for concept, and product for result. 
Making might reveal itself to not be a way to individual 
and collective empowerment but a strategy of social con-
trol (Kozlovsky, 2007). 
 Digital media and communication networks have cer-
tainly facilitated a change of perspective for a rapidly in-
creasing number of people. This has also impacted the 
attitude of consumers – for example, areas such as culture, 
politics and the economy are no longer something that one 
accepts as given, but something one can be involved in. 
Andreas Reckwitz (2017) points out that the currently 
prevalent focus on innovation within companies has pro-
vided a precondition for the universal regime of novelty 
that has become inherently a part of the so-called aesthetic 
economy. Economists are keen to promote creative indus-
tries that are deeply invested in the production of novelty 
and contributing to the aesthetic economy. DIY practices 
are often intertwined with creative industries and either 
directly or indirectly contribute to it. Two clear conse-
quences, among many others, have emerged within these 
developments – the appearance of new workforce of the 
masses that is known in new-media lingo as crowdsourc-
ing, and a new type of ‘creative consumer’ has emerged 
which is something between a producer and a consumer. 
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These developments have also led to the notion of so-
called prosumer (producer + consumer) capitalism (Ritzer, 
2015). 
 In the common rhetoric of open culture there is a com-
mon trope in which the network is a distributive structure 
that flattens hierarchies, disintermediates communications 
and creates equality of opportunity and outcome. However, 
simultaneously as networks become pervasive we see the 
opposite situation taking shape. The free flow of capital, 
resources, people and information leads to ever greater 
aggregations in each of these categories, highlighting an 
increasingly widening gap between rhetoric and reality. 
Neither networks nor the ideals of open culture have been 
able to impact the facts that e.g. capital is flowing to ever 
fewer pockets and social media is today known for creating 
ever-stronger eco-chambers that amplify existing beliefs 
and consensus. To what extent is the distributive function 
of the network exceeded as the network gains scale? One 
cannot help wondering what makes us believing in the 
rhetoric when reality presents us with contradictory and 
harsh facts? 
 A comparable strong rhetoric about equal opportunities 
and democratic decision making also surrounds the prac-
tices of biohacking, DIYbio and even biotech-based artistic 
practices. During the recent years, there has been a consid-
erable increase in general interests towards these biology-
related practices, which have emerged alongside of the 
above-described DIY and hacker movements that focus on 
technical devices and digital media. These practices typi-
cally concern of biotechnological methods for manipula-
tion of living organisms. They also present one of the long-
term dreams of scientists working within the field – the 
creation of life from scratch. This dream echoes strongly 
with the proposal of self-reproducing automata, which von 
Neumann visioned at the time as a mechanical machine; 
today however, this dream of creating life is projected onto 
the engineering possibilities within the field of biotechnol-
ogy. 
 In the 1780s, Italian physician Luigi Galvani investi-
gated the effect of electricity on dissected animals (Fig. 2). 
He discovered that a frog's legs twitch when electricity is 
passed through the muscles, a phenomenon called galva-
nism that led to the subject of electrophysiology (Lai, 
2017). This is a historical experiment, which may today 
look to us rather dubious. It can also be seen as an early 
experiment that combined technology and biology. 
 Today’s DIYbio practitioners often see themselves as a 
counterculture in opposition to the commercial biotech 
industry. They design and construct low-cost tools that are 
able to do the same tasks than expensive proprietary 
equipment in the laboratories. These tools are made as 
open source with an idea in mind that the tools can em-
power citizens to take part in the development of science 
and technology. But one can still question what is different 
in the DIY practices in comparison to industry research – is 
the ultimate goal not still the same; to innovate and create 
economic profit at the end? The shared ideology across 
DIYbio communities assert to open access, equal opportu-

nities, and sharing of knowledge as the primary model of 
working. But there exists also a general belief surrounding 
the field, which presumes that the next big innovation in 
biotechnology will come from the DIYbio communities 
(Lorenzo & Schmidt, 2017). One can refer to this situation 
and question the persistence of the pronounced ideology, 
as well as one can easily point a finger to many ethical 
aspects (from western perspective) concerning the work 
with living organisms, or to the side-production of waste 
within laboratory practices. There are many obvious dark 
aspects present in today’s biotechnology practices both in 
DIYlabs and in the research & industry. However, the 
panel-talk will not concern of pointing out these very obvi-
ous dark sides in the DIYbio practices, but rather investi-
gates the existence of the technologically defined mind-set 
that treats everything (living and non-living) with a rational 
and top-down logic, and considers the natural environment 
predominantly as a resource to humans. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Luigi Galvani’s 1780s experiment with frog legs and 

electricity (Wikimedia Commons1). 

 
Our proposed panel discussion of The Dark Side of Making 
takes up perspectives of software-, hardware- and bio-
hacking, including DIY-practices, education, and open 
networks. The panel presents a range of perspectives from 
international group of academics, artists, and makers, in-
cluding the local South African maker scene. 
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