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Promises and Perils of Open
Source Technologies for Development:
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Abstract The paper summarizes the current state of the “Openness Paradigm” for
development, with a focus on open source hardware and the related issues of open
science, open data, and open access. It focuses on how such efforts support more
equal collaborations between North and South on open science and citizen projects.
It also discusses these efforts as an example of an inclusive Research and Devel-
opment (R&D) agenda different from the traditional practice of technology transfer,
which enforces the hierarchical notion of “development.” We apply the present
postcolonial studies discourse along with contemporary discussions in the west on
public participation in science, as a framework to discuss Technology for Devel-
opment (Tech4Dev). Thus, bringing attention to nontraditional formats and insti-
tutions, and new institution–community relations, as examples of a more
democratic and inclusive Tech4Dev agenda.

7.1 Introduction

The attempts to discuss science and technology in the Global South must address
the “subaltern” issue before discussing the promises and perils of the Open Source
Technologies. The “subaltern” issue refers to the famous essay by Spivak (1988),
which posed the difficult question of how to resist epistemic violence behind
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various attempts to give voice and agency to the “Other” (developing, Third World
countries). The “Other” is not simply a fellow human or a group with whom we
happen to live on the same planet waiting for an opportunity for mutual recognition
and appreciation. To question this contemporary fantasy of the “generous” acts of
recognizing and admiring the “Other” in the unproblematic plurality of the worlds,
Spivak uses the Gramscian term of the “subaltern” (Gramsci 1971). The “subaltern”
as a group bears witness that there are no neutral “Others,” but a shared history of
various social, political, economic, cultural, and other forms of exclusions and
oppressions, which need to be addressed before we engage in any emancipation
campaign.

The epistemic violence behind the concepts of knowledge, reason, and we
shall add development, lies in the fact that these categories are imposed as
universal and somehow neutral, with good intentions, while forgetting their
geographical, cultural, but also historical and economic contexts and agendas.
How to control and even resist the Universalist aspirations behind the attempts
to enable science and technology as tools and even goals of development in the
Global South? How to resist the reverse (we could even call it “orientalist”
(Said 1978; Adas 1989) fantasy of some indigenous knowledge and grassroots
innovation (Rata 2011; Singh et al. 2012) as something, which needs recognition
and care for its exoticism? Just as there are no neutral “Others” outside of
common history, there are also no human activities, practices, or forms of
knowledge, which are unproblematic in its past and future agendas and aspi-
rations. In this sense, the challenge is whether the “subaltern” can research and
innovate without adopting these agendas of the current power structures with
their uncanny colonial roots.1

The discussions about the possibilities of research and technology innovation
in the Global South often reproduce various forms of epistemic violence
(Forero-Pineda 2006; Guédon 2008; Holmgren and Schnitzer 2004). We often
summarize them as variants of the discussions on the deficit model (Freeman
and Perez 1988; Byerlee and Fischer 2002; Forero-Pineda 2006). The current
forms of epistemic violence in the discourses upon technologies for development
all start with the following juxtaposition. Research and Development (R&D) and
innovation are buzzwords, which frame the discourses of development in the
west, while the Global South is often perceived as place of deficit, lack and
digital amongst other divides (Warschauer 2003; Strover 2003; Young 2001),
which simply await to be bridged. The epistemic violence behind this frame-
work derives from defining technologies and science as something that is always
transferred and applied in the South by the help of various donors, corporate
responsibility programs or other innovators from the west.2 In the best-case

1This pattern unfortunately is hard to expel, and can be seen reproduced across class, race, within a
country.
2This transfer takes the form of collaborations, educational and empowerment programs, and
material donations, but also conveniently as a new market for the technological innovations and
solutions made by the Global North for the South.
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scenario, the originators of R&D collaborate and work with the local commu-
nities to interpret their “local needs.”3

It was exactly these forms of epistemic violence and vicious circles, which we
decided to question in our panel “The Openness Paradigm: How Synergies Between
Open Access, Open Data, Open Science, Open Source Hardware, Open Drug
Discovery Approaches Support Development?” for the 2014 EPFL-UNESCO
Conference on Technologies for Development (2014 Tech4Dev). We connected the
discussions about the science in the Global South with the “Openness Paradigm,”
which allowed us to ask how science should be practiced in any community in a
more critical and inclusive way. We looked into the synergies between various
movements supporting open access, open data, open science, and open source
hardware, to show how these emergent practices driven by the “Openness Para-
digm” can reframe our ideas of development and science. We were interested in a
type of agency, which can question the hegemonic views of science and technology
development, and instead of lack, show examples of success and alternatives to
how science is practiced in the west.

7.2 Subaltern Research and Development and Alternative
Models

The speakers of the panel brought together material for a genuine reflection on what
it means to know and innovate in a different context. The presentations by Gabriella
Levine (United States) on water monitoring (Levine 2014) and Nur Akbar Arofa-
tullah (Indonesia) on open hardware laboratory equipment (Arofatullah et al.
2014a) showed the promissory aspects of open source hardware for open science
efforts. Open source hardware is defined as “hardware whose design is made
publicly available so that anyone can study, modify, distribute, make, and sell the
design or hardware based on that design” (OSHW_a, n.d.) and it offers an ideal tool
for designing cheaper and customizable scientific equipment. In discussing her open
hardware project, a biomimetic swimming robotic snake for education, research and
environmental interventions, Levine pushed the issue of collaborative design iter-
ation and community engagement. Her water robots, which can host sensors for
monitoring water quality and other research, are all available through the sneel
instructables site, which also shows the dissemination and impact of these tools
with examples of replicated designs by people interested in citizen science. Levine
discussed the hands-on workshops and hackathons related to Open Source Hard-
ware Association (OSHW) projects as more decentralized and horizontal models of

3We do not intend to claim that Spivak’s issue with the impossibility of the subaltern speech (and
research) can be resolved. Despite this framework, we do believe there is value in the attempts to
try and often fail in such efforts, for the sake of experiencing the paradoxes and opening the debate
of what can be done further.
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sharing knowledge and know-how and emphasized the empowering aspects of
hands-on learning and technological innovations for people to “do their own
science” (SciDev.Net 2014a). These concepts manifest in living practice was
Arofatullah’s presentation on open source laboratory equipment in Yogyakarta.
Echoed in his statement, “If you cannot buy one, let us try to build one, and learn
valuable new skills in the process.” (SciDev.Net 2014b), the locally developed
Do-It-Yourself (DIY) and Do-It-With-Others (DIWO) open source lab equipment
fills the lack of resources in the university laboratories in Yogyakarta pointed out by
Irfan Dwidya Prijambada’s (Indonesia) presentation (Arofatullah et al. 2014b).
With these self-made equipment, one can set up a full microbiology laboratory,
with sterile hoods, shakers, PCR4 and electrophoresis setups for molecular biology,
to digital microscopes. Arofatullah is also active as one of the transdisicplinary
practitioners in Lifepatch, citizen initiative in art, science and technology, where
face-to-face hands-on workshops, both a learning and a teaching opportunity
beyond the university, play an important role in building on the knowledge doc-
umented online. The alternative formats of learning and sharing (hackathons, bar-
camps, workshops, dissemination portals) feed knowledge and know-how, which
have spread beyond the directional North–South axis, across cities and countries in
the Global South, where the discussion of North–South becomes irrelevant.

The presentations by Nanjira Sambuli (Kenya), and Scott Edmunds (United
Kingdom, China) explained the role of open data with special focus on better
governance and genomics research. While the presentations on Indonesia and
OSHW showed the value of community in open science projects, the example of
open data in Kenya showed how scientific and technological progress are often part
of democratization process. Kenya in this sense is a pioneer in supporting political
transformation and personal empowerment through democratic and transparent
forms of crowdsourcing data. The case study of the 2013 elections in Kenya pre-
sented by Sambuli compared active versus passive crowdsourcing suggesting a
viable role for each type of participation (Sambuli et al. 2014). By actively
recruiting participants through an open call, one gained less noisy actionable data,
while passively “listening” to social media feeds gave the pulse of local events. This
has also very important implications on engagement of citizens, the design of Open
Science projects, and any project using the open data approach. Edmunds presented
several examples (BBSRC media, n.d.; O’Brien 2012; MacLean et al. 2013; Li
et al. 2014), in which China had a major impact as a pioneer in genomic research
with their open data publishing efforts (Beijing Genomic Institute and Gigascience,
respectively). The unprecedented efforts around the 2011 Escherichia coli 0104:H4
outbreak in Germany starkly highlights what timely outcomes can be achieved with
Open Data and crowdsourcing genomic research supported by such an unlikely
leader for massive scientific efforts from Shenzhen, China. Edmunds discussed the
importance of the release of the initial sequence to the public domain, which

4Polymerase chain reaction (PCR), especially the quantitative PCR, now on kick-starter, is useful
for genetic engineering, diagnostics, DNA fingerprinting, etc.
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mobilized professional and citizen scientists to collaborate successfully to identify
the strain, develop diagnostics and treatment (Edmunds et al. 2014). The standard
politics and economic pressures of journals and patents would have altered the
timeline and outcome. Here we see again, the Global South as a pioneer and model
for scientific research efforts.

In this respect, the most striking was the presentation by Prijambada on the
model of financing research and impact assessment implemented by the University
of Gadjah Mada (UGM, Yogyakarta, Indonesia). UGM and other universities in
Indonesia have an “Office of Research and Community Development” whose role is
to organize groups of students and researchers across various often isolated com-
munities on the islands in Indonesia and to help with various development tasks
related to science and technology. The impact of university research is assessed by
the impact on the communities. This is in sharp contrast to the prevalent models,
which assess the university’s impact by the research published in high impact
journals with little if any concrete beneficial effects on communities given the
resources expended (Alberts et al. 2014). The emphasis on applied research and
spin-offs (McDevitt 2014), which binds research to deliver commercial success
measured by short-term monetary returns on investment present a complete failure
when facing immediate challenges of the communities shown in Prijambada’s
presentation. The presentation also showed the unlikely merging of the contem-
porary DIY and DIWO approaches to science through these established student
community services in Indonesia. In the educational curriculum at UGM, required
community service plays an important part in the social awareness of their grad-
uates. As a highly regarded public university, they take the stewardship in weaving
the complex networks of university, rural communities, and the nonprofit sector,
without excluding new entrepreneurship opportunities (OSHW_a&b, n.d.).5 This
model of university–community relationships allows university research to respond
to community needs.

7.3 Summary

The whole panel provocatively showed that the Global South is not only an
alternative model for research and innovation efforts, but can actually inspire and
lead the efforts in science and technology, especially in terms of its impact on
communities. The Global South impress upon us as being a progressive site, where
the future of science and community is reflected and questioned in a radical manner,
which partially echo the postcolonial concepts of the “subaltern.” The R&D in the
Global South is bringing a form of subversive, almost subterranean concepts of
science (and community) often outside the enlightenment and “modernization”

5OSHW states “Open source hardware gives people the freedom to control their technology while
sharing knowledge and encouraging commerce through the open exchange of designs.”
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project (Banuri 1990), which share some of the values of DIY science as it is
practiced in maker and hacker communities (Kera 2012, 2014). We are witnessing
living, experimenting communities, which support the progressive and radical
ideals of open science, open data, open technologies, and citizen science engage-
ments with the enterprise of “Science.” These approaches, upholding the “Openness
Paradigm,” are social as much as technical, which are objects and machines, as
much as rules and licenses, hold the key to true development both in the South and
North.

Still, more work needs to be done in terms of governance of these tools and
emerging institutions. The direct connection of community building and prototype
testing, the new global research networks around emergent and low-tech equip-
ment, new practices of data publishing and sharing, all support the R&D innovation
in developing countries. However, without testing, calibrating and making
assessment, these tools will never resolve the actual problems or become scalable.
All papers made calls for alternative, more holistic metrics for assessing research in
the Global South and more South to South cooperation. An example of such an
assessment was proposed by Sambuli et al. (2013) for crowdsourcing. The last
paper presented, discusses the limits and problems related to these more democ-
ratized and publicly engaged forms of science and innovation. Kate Ettingers’
presentation on “Open Issues and a Proposal for Open-source Data Monitoring to
Assure Quality, Reliability, and Safety in Health Care Devices Targeting Low- and
Middle-income Countries” (Ettinger 2015, Chap. 8) was a call for action for testing
and calibrating open source tools to create some form of regulation, which will not
betray the communities with a new hegemony. The paper made very clear that we
need to collaborate and define new metrics for quality, reliability, and safety in
Open Hardware equipment, especially for health care devices.

We concluded with our hope that future collaborations and funding schemes will
address the need for a middle ground between science oligarchy, versus complete
anarchy in open data and hardware. Our panel with the grouping of papers by
scholars from various regions and disciplines demonstrates that the Global South
can not only research and innovate, but also actually challenge the status quo of
how science is done in the Global North. By carefully rephrasing Spivak’s question,
we posit that the “subaltern” can not only research and innovate, but they can dare
to question what research and innovation means in the present economic and
political climate (Brossard et al. 2005; Byerlee and Fischer 2002; Cohn 2008;
Conrad and Hilchey 2011; Cooper 2012; Cooper et al. 2007; Dickinson et al. 2010).
Rather than to navigate and negotiate current patent and publishing landscapes,
which preserve the dominance of a few in scientific research and innovation,
embracing the open source and open data technologies gives the opportunity to
critically examine and reimagine the models of scientific research, economics and
development. The science of tomorrow is science where precedents and transfor-
mations will come from unexpected places.
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