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Hit the send button on your mobile device and
you are connected. But connected how and

to whom, and with what assurance about the
security of the connection?

With ubiquitous use of the internet and with
ransomware like WannaCry, cybersecurity has
become a matter of concern as to everyday data
transfers on mobile phones, smart-home devices,
or cloud storage. Yet, our digital infrastructure is
largely deemed invisible, perceived as simply “out
there” and noticeable only upon breakdown, as
Leigh Star (1999) once characterized infrastruc-
ture. What then is the materiality of the digital and
where is it? Let’s take a closer look at the material
politics of digital technologies - from their making
and supply chains, to their disposal as e-waste.

From Closed Worlds to Hyperconnectivity

Let’s start with how data flows. The first comput-
er-to computer network technologies took shape
during the Cold War, with massive state funding of
large-scale research institutions. Cybernetics as a
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science can be traced back to this context. Before
the Internet, there was the Advanced Research
Projects Agency Network (ARPANET), tied in

with the nuclear race and the space race between
the US and the USSR. Large-scale labs, huge state
funding and big machines with growing capacities
for data exchange have changed scientific practice.
Especially physics but also biomedicine took place
as concerted, collaborative and distributed work.
Many of these literally remained within closed
worlds, institutionally confined, often in military
research institutes.

In contrast, much of today’s knowledge production
in technosciences takes place as open science,
which at the same time is also defined by rapidly
changing corporate actors, new techniques and
digital platforms. But software studies show that
apparatuses, objects and devices are subject to
continued retrofitting, building on existing in-
frastructure, rather than something completely
novel. This is visible in many software packages
that still contain structures from older data sorting



machines working with punchcards. New devices
align with older infrastructures in a myriad of
ways. What is labelled big data might not always be
that new. Big data, hyperconnectivity and machine
learning not only alters but also builds on calcu-
lative devices of Cold War big science and older
existing infrastructures.

The Materiality of Cloud Computing

The material trail does not only include the flow
and processing of data. Big data - defined often

in terms of velocity, volume, variety - demand
physical server space and energy. Cloud computing
is very much grounded and we find data centres
in the most unusual places. Deep in the mountain,
highly secured, not accessible without passing

a complex several step access systems - this is
where our connected lives and everyday social
media usage is powered, from money transac-
tions to government data. Information from NAY,
healthcare and electricity systems, banking data
are stored in these data centres. Thus, such data
infrastructures are present in our everyday lives,
from powering public transportation and hos-
pitals, to running our water supply and welfare
systems. While central storage may protect data
better than small storages, data also become more
vulnerable precisely because of the many data held
by one service provider.

How do data centres relate to older technological
infrastructure? Take the Norwegian company
Green Mountain and its two server farms - one in
Rjukan, one near Stavanger. Each of them is brand-
ed as unique precisely because of their remote
location in combination with a history of older
infrastructures. Interestingly, these storage sys-
tems are hardly ever built from scratch - it is older
infrastructure being repurposed. One data centre,
on Rennesgy near Stavanger, uses the high secu-
rity infrastructure of a former NATO ammunition
centre. The other one is embedded in the Hydro

facilities of Rjukan, Telemark. A combination of
factors, including security, protection against
electromagnetic pulses, remoteness, proximity to
data nodes and connection to fiberlines are listed
as advantages of the site. Moreover, the data centre
near Stavanger is marketed as “the world’s green-
est data centre”. With the energy consumption of
servers and mining of rare earths, human internet
activity has a major impact on environments. Yet,
its green label is due to “free cooling” from the
fjord. Operating the data centre means heating up
the fjord environment but paradoxically, due to no
carbon emission, it is valuated as not contributing
to global warming.

Hence digitalisation and the Internet - often
referred to as “virtual space” do have a material-
ity. The example of data centres shows that new
infrastructures do not come from nowhere, they
are situated - and this not only applies to their
regulation that might differ across countries. The
very materiality of digital infrastructure, its energy
use and security features are translated into assets
on a global market of data services competing

for customers. After all, hyperconnectivity also is
accompanied by disconnections. In our accounts,
often the cybersphere remains disconnected from
its materiality - its making, the politics of supply
chains, and disposal of devices as e-waste. The lat-
ter, for instance, implies heavy metals and persis-
tent organic pollutants - a complex mix of legacy
pollutants and emerging contaminants; their
regulation and monitoring is only at the beginning.

The STS toolbox can help bring to the fore the
material politics of digital infrastructures, by
following the flows of data and the politics of infra-
structuring. Taking material circulations, repur-
posing and retrofitting as point of departure in our
accounts of the digital may enable us to ask new
questions and participate or intervene in politics
of infrastructuring.
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In exciting and innovative ways, mobile phones
have become an important agent in tackling
food insecurity and undernourishment in
developing countries.

Picture a Ugandan mother with two malnourished
children. She is clearly tired, and she and her
children are hungry. They are standing next to a
simple hut. She is carrying a bucket of water in
one hand and is using the other to text on a mobile
phone. One thing stands out clearly in this picture:
the use of modern technology. Yet in low-income
countries, mobile phones are often more common
than stable electricity. Mobile technology impacts
lives in developing countries far beyond its basic
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A CELLULAR APPROACH
TO FOOD SECURITY

communication functions. The technology is being
used in ingenious and unconventional ways to
improve everyday life. One example is how people
and telecommunication providers are using mobile
phones to enhance food security.

Through simple text messaging, farmers get advice
and information on everything from weather fore-
casts to the daily price of seeds. Some companies
use text messaging to give tips on how and when to
fertilize, or how to prevent infection among cattle.
This communication among farmers, experts and
companies can increase food production. Mobile
phones are also being used to link farmers and
consumers for both communication and pay-
ments. Besides making this interaction easier, it
also makes it more secure as it can help reduce

the need for carrying cash and the related risks

of handling money. The risk of corruption is also
decreased by reducing the need for middlemen to
handle transactions.

Mobile phones are also used to transfer money
from abroad. Cash transfers over mobile phones

is one of the most frequently used methods by
relatives and friends to wire money home from
abroad. A charity called GiveDirectly also uses
mobile technology to allow people from around
the world to make cash donations to families living
in extreme poverty in Kenya and Uganda. These
unconditional donations go to people registered
with the charity such as the Ugandan mother with
hungry children, giving them the opportunity

to buy food or improve their lives in some way:.
GiveDirectly tracks what the money is spent on,
and their data show that the people do indeed use
the money on essentials such as food, school fees,
improving their homes or even starting a business.



These seemingly simple applications of mobile
technology can open up unanticipated windows
of opportunity for people in need. These examples
show a set of users who require different primary
features from their phones than we do in Norway.
For the Ugandan woman, for example, a high-res-
olution retina screen with a fingerprint sensor is
probably not crucial. However, a phone with long
battery time, short charging time, a robust frame
and reliable cell service may be of greater use.

The advantages of using mobile technology extend
beyond the services it provides. Mobile phones can
also be used to enhance security through the in-
formation they transmit. One of the projects in the
UN’s Big Data initiative, Global Pulse, is using mo-
bile phone data to get precise estimates of where
there is food insecurity - and ultimately where
there is need for help. This initiative is using data
as proxies for food security and poverty indicators
and looking at the correlations between purchases
of phone credit and local surveys of consumption
of certain products. The goal is to use big data to
inform and guide hunger relief efforts. If success-
ful, this project could result in significant time and
resource savings and perhaps even save lives.

© kpspstaff/Adobe Stock
© Brian Goff/Adobe Stock

In these inspiring ways, mobile phones, known
best to us as a source of communication and
entertainment, are used to improve food security
and life quality in developing countries. This forces
us to think differently about the potential uses of
technology and shows the opportunities that basic
technologies such as mobile phones can provide.
Perhaps developers in the future will consider the
unique needs of users in developing countries to a
larger extent when designing new applications for
mobile phones.
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