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RURAL TECHNOLOGY
Rural space is distinctive because of its low population density and its territorial 
extensiveness. Settlements are small in size and people, and economic activity are 
widely dispersed geographically. The resulting condition of remoteness in terms 
of physical distance and transport inaccessibility correlates with higher costs of 
delivering public services and the provision of infrastructures in rural areas. 
Indeed, it is a symptomatic characteristic of true rurality to live ‘off the grid’ in 
terms of access to services like electricity, telephony, mains drinking water and 
sewage systems that are ubiquitous and taken-for-granted in cities (Vannini and 
Taggart, 2014).

Rural places are typically also politically and culturally peripheral from new 
ideas and political power. In many places, rural residents are economically poorer 
and less educated than comparable people in cities. Given these conditions periph-
eral rural regions have traditionally been backwaters for technology and slower 
adopters of new digital developments (cf. Salemink et al., 2017). This chapter is 
focused on the rural space in a broadly Western developed economy context with 
empirical examples drawn from contemporary farming practice in Britain.

It is well known that telecoms and internet services available to residents and 
businesses in rural areas are often of poorer quality, lower capacity, less sophisticated 
and without choice, more unreliable than in urban areas, and yet ironically they can 
also be more expensive. The high cost of physical cabling to connect widely dis-
persed households has held back high-speed broadband (Skerratt, 2010). The 
difficulty and cost of siting antennas to service scattered population, which can 
often be in challenging terrain, have meant mobile telephony and 3G/4G provision 
can be patchy at best and completely unavailable in more remote places. These 
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‘not-spots’ in broadband internet connectivity and mobile phone coverage persist 
in parts of rural Britain, for example, despite several years of significant capital 
investment and government subsidies to commercial providers (Philip et al., 2017). 
As part of wider ‘digital divide’ debates the relatively poor provision of internet 
infrastructure and lower-level enrolment of digital technologies are seen as signifi-
cant impediments to the socio-economic development of rural areas (Malecki, 
2003). It is therefore somewhat paradoxical that for decades information and com-
munication technologies (ICTs) have been championed as a possible way to 
overcome the disadvantages of rurality in development projects, particularly the 
sense of remoteness (cf. Kleine, 2013).

AGRICULTURE, INDUSTRIALISM AND THE  
RURAL IDYLL
In economically developed nations the majority of the population live in cities and 
tend to overlook and underappreciate what happens beyond the urban hinterland. 
In part this is because the notion of the rural as a tranquil backwater, the antonym 
to busy urban modernity, remains potent, even while being patently untrue. The 
idyllic countryside is a fantasy but with real effects in how society in general relates 
to rural space and, in particular, understands agriculture. It can also be argued that 
these deep misperceptions contribute to the absence of the rural from most main-
stream reporting and contemporary scholarly analysis of digital technologies. Most 
academic researchers, technology journalists and major philosophers of ‘the digital’ –  
who are almost all urbanites – have a blind spot with regard to consideration of 
the particular ‘impacts’ of computerization in rural contexts. The countryside is 
usually completely missing in descriptions of the organizational effects of software 
systems, in consideration of the social implications of the internet of things, and 
in analysis of the possibilities of the sharing economy and so-called ‘big data’.

Yet rural spaces are a heterogeneous set of productive landscapes, most of them 
owned and actively managed by conventional information systems and economic 
activities planned by software algorithms, with results stored in spreadsheets and 
databases. So while overlooked in scholarly analysis, it is self-evident that software 
increasingly makes a material difference to how the rural is brought into being. 
While the physical prevalence of computer hardware equipment and other visible 
ICT infrastructure is considerably less, in part, as the population densities of rural 
areas are low and the activities are spatially dispersed, the algorithmic processes of 
code are no less intensive or significant.

This is demonstrated by changes in agricultural systems – the most significant 
use of rural space and its most distinctive economic feature – and the everyday 
practices of farmers. To most outside observers living in cities, the superficial 
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appearance and social perception of agriculture, for example in lowland Britain, is 
that of a ‘green and pleasant’ landscape as it lacks most of the overt signs of tech-
nological dependency: the human-made infrastructures and the hard materiality of 
steel and concrete associated with industrial production and consumption. People 
see fields of crops, familiar farm animals grazing on grass and green trees. While 
there are sign of orderly cultivation and elements of management, such as gates 
and fences, nevertheless farming space is perceived as essentially rooted in ‘natural’ 
processes (unlike cities).

Agriculture is also widely perceived as being less technological advanced, yet 
it is often an intensive and industrial-scale activity. Most farming landscapes have 
been thoroughly technologically dependent since the start of twentieth century 
and progress in mechanization and the replacement of horse power by cheaper 
and more capable diesel engines and electrical motors. During and immediately 
after the Second War World, in the UK, there was a major push to increase indi-
vidual farm outputs, raise crop yields per hectare, and improve overall 
productivity while also reducing the labour force. Government subsidies and 
price guarantees encouraged consolidation of farms, specialization, and intensifi-
cation in production. Wholesale modernization across agricultural practice meant 
the enrolment of more and larger machinery, new types of buildings, improved 
livestock breeds, and the application of biochemical breakthroughs in the form of 
pesticides and herbicides.

While the push for ever more intensive industrialized agricultural production 
may have diminished somewhat in the UK in recent decades – in part due to 
concerns about food quality, animal welfare, biodiversity and sustainability – the 
application of ICTs and more digital technology for automation has become more 
evident throughout farming. Code now makes a difference to daily farming prac-
tice and more widely in the operation and governance of agro-industrial food 
systems – with some parts coming to depend on software and distributed information 
systems to function.

HOW CODE IS CHANGING AGRICULTURAL 
PRODUCTION – THREE CASE STUDIES
Industrial-scale farms are complex spatial and economic entities that are ‘made 
(and constantly remade) through the entanglement and interaction of the social 
and the natural, the human and the non-human, the rural and the non-rural, and 
the local and the global’ (Woods, 2007: 495). The entanglements that bring con-
temporary farms into being now include multiple instantiation of ICTs and 
increasing layers of ‘pervasive computing’, environmental sensors, automated iden-
tification systems, distributed databases, software algorithms and simulation models. 
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To illustrate the how digital technologies, particularly software, are making a real 
difference to agricultural practices and changing the farming landscape, we present 
three brief case studies in a British context: (i) precision-agricultural techniques in 
arable production; (ii) bio-digital livestock production and food traceability sys-
tems; and (iii) dairy production and robotic milking.

Precision-agricultural techniques in arable production
One area of agriculture where digital code has had most impact in terms of 
changing practice to enhance yields and improve profitability is in arable farming, 
particularly for large-scale cereal production. During the twentieth century 
increasing mechanization had already transformed cereal farming into an efficient 
industrial activity. To further raise productivity digital technology has been 
enrolled to overcome the lack of information about how crop yields vary within 
fields and where best to apply inputs like fertilizers and pesticides to have maxi-
mum impact (in the past, farmers had to apply inputs uniformly across large fields, 
which was ecologically inefficient and economically wasteful). Computerization 
of key farm machinery to record spatial position through on-board GPS and mon-
itor crop and environmental conditions through sensors, in combination with 
external data (such as high resolution, multi-spectral satellite imagery and meteor-
ological data; Yang, 2009), is facilitating the informatization of farmers’ working 
practices in what has been termed ‘precision agriculture’.

Mobile digital technologies and analytical software packages have transformed 
tacit and embodied knowledge of the farmer (their ‘feeling’ for land, one might 
say) into quantified automated procedures, using digital data that is captured 
largely autonomously and processed algorithmically to give actionable spatial 
knowledge (Tsouvalis et al., 2000; see also Figure 4.1). In large-scale cereal pro-
duction, where a single farm might have several thousand hectares growing one 
crop, even relatively small gains in yields per hectare and reductions in chemical 
inputs, enabled by the algorithms in precision agriculture software, represent sig-
nificant financial return. Derived information from precision farming on crop 
yields, land quality and varying soil capabilities, coupled with details on prices, 
subsidy payments, environmental grants, etc. are then fed into long-term forecasting 
models for food supplies.

The combine harvester, initially developed in the 1930s to bring together sev-
eral key stages in the harvesting of cereal crops into a single mobile machine, is 
one of the iconic symbols of industrial-scale farming. Today they are the central 
mechanical component in precision agriculture and are packed with digital tech-
nology. Integrated software systems and a raft of sensors continuously monitor and 
control many aspects of the harvesting process; this includes being capable of 
running semi-autonomously with steering via laser guidance and positioning the 
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Figure 4.1  Detailed yield mapping of productivity enables input resources to be spatially 
targeted for best effect. Here in-field variability is visualised as a continuous surface by 
software algorithms from a grid of sampled data. Courtesy of Viafield/AgriCharts, a Barchart.
com, Inc. company.
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claims that they offer the farmer greater control as well as labour savings (Holloway, 
2007). In material form AMS are large robotic machines that literally envelop the 
cow and can conduct the whole milking process without human intervention or 
direct oversight (Figure 4.5). Their operation is dependent on code, particularly in 
positioning the electro-mechanical component smoothly upon the body of the 
cow, using inputs from its sensors. Code must also continuously monitor and 
respond appropriately to unpredictable events (such as ‘kick-offs’ when an animal’s 
foot detaches the suction cups from its udders). Software algorithms controlling 
the machine are able to recognize the cow as an individual in the database, utiliz-
ing the sensed ID number in the radio collar tag, registering her current visit and 

Figure 4.5  A typical automatic milking system. The cow is barely visible inside, although most 
animals are easily trained to accept the machine and the robotic processes. Courtesy of 
DeLaval A/S.
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