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Abstract

“We are in the middle of a quiet revolution that affects all our lives...” (Carter, 2009)

Faced with the exponential growth of computer processing power and the prevalence of
digital technology in society — the pertinent question is what may society's digital future

hold in store? According to the media, scholars, futurists and science fiction writers the
digital revolution will lead us towards two possible destinations; utopia or dystopia.

The optimists foresee a globally connected world of wirelessly communicating smart
objects with conventional geographical nations and borders replaced by online information
networks and an end to hunger and disease. The pessimists foresee an irrevocably
mutated ecosystem and humans enslaved by the ruthless heuristic functions of artificial
intelligence in a totalitarian Brave New World.

The aim of this essay is to undertake a deeper examination of the effect of technology's
progress on society, in order to create a more reasoned basis for any predictions about the
future. | will investigate the key determinants of technological progress: the research and
development of the military, the influence of commerce and the checks and balances of
ethics. This aims to uncover any correlation between the digital age and the preceding era
of analogue technology. To try to discern whether the emerging digital age can be
described as a societal revolution | will also take into account the historical precedent of
the industrial revolution through to the present day as a comparison.

The essay also provides an overview of current digital technology, exploring the
developments in online technologies such as IPv6, cyborg experimentation, biotechnology,
RFID, artificial intelligence and autonomous robotics. From this | can show the basis of the
predictions of both the optimistic technophiles and the pessimistic technophobes.

As individuals, the perceived future of the information age suggests a significantly more
pervasive and integrated connection with digital technologies, therefore a basic roadmap
may provide the minimum of information required to take our first steps with some
measured forethought.



Introduction

In this dissertation | intend to discuss the conflicting and problematic hypotheses regarding
society's digital future. Faced with the exponential growth of computer processing power
and the resulting prevalence of digital technology in our society, much of the conjecture
concerning the impact of digital technology on our future is focused on the extremes: the
aspirations of the optimists and the fears of the pessimists.For some scientists, designers
and developers the digital future heralds an age of ubiquitous computers and global
connectivity with the utopian existence of augmented and improved lifestyles:

Eventually, it is within our technical ability to create factories that clean the air as
they work, cars that give off drinkable water, industry that creates parks instead of
dumps, or even monitoring systems that allow nature to thrive in our cities,
neighbourhoods, lawns and homes. An industry that is not just "sustainable," but
enhances the world. The natural world should be better for our efforts and our
ingenuity. It's not too much to ask. (Sterling, 2004)

Whereas others foresee a global dystopia with the demise of individual freedom,
ecological collapse and biotechnology replacing nature:

By using these technological means to transcend the limits of our natures, we are
deforming also the character of human desire and aspiration, settling for externally
gauged achievements that are less and less the fruits of our own individual striving
and cultivated finite gifts....unless guided by some idea of the character of human
perfection, such longings risk becoming a full-scale revolt against our humanity
altogether. (President's Council on Bioethics, 2003)

This creation of disparate absolutes is not merely confined to popular fiction or the media
as “more than a few supposedly scholarly works...exhibit the same traits — fervid purblind
imagination, unbalanced judgements and unidimensional insights” (Winston, 2000 p2).
Therefore the concern of this discussion is to explore a more reasoned basis from which to
consider any potential extrapolations for the future of our technological society. This will
entail assessing our current technological position and exploring the determinant factors
that have shaped technology's trajectory so far. So in order to understand the existing
technocracy, the essay will take in to account a historical perspective of our society's
technological progress, looking specifically at the transformative effects of technology from
the industrial revolution through to our digital present. This should enable the discussion to
draw more grounded and realistic parallels between the two, rather than perpetuate the



extravagant claims proposed by some futurists and silicon soothsayers." My aim is to try
and deconstruct some the of the more extravagant rhetoric, making more substantiated
comparisons between analogue and digital technologies to allude to trends and proven
repercussions rather than fantastical claims from the realms of science fiction.

| will investigate three key determinants of technological progress: the military, commerce
and the checks and balances constraining technology's subsequent societal integration.
The military have played a key role in the research and development of new technology,
necessitated by their aim to maintain or achieve geopolitical superiority. The subsequent
civilian application of military technology has included the development of computers, the
internet and much of today's digital hardware and so their influence is pertinent to our
digital future. Commercial influence has gauged technological progress as the attainment
of efficiency, productivity and the pursuit of profitability. This commaodification of technology
has directed which products have succeeded and similarly created a social necessity for
innovation to satisfy: “the subjective whims of perceived needs” (Winston, 2000 p6) for
consumer technology. The current “information marketplace”(Dertouzos, 1997 p10) is
indicative of this, as it is saturated with the influence of commerce and the presence of
multinational corporations looking for potential profits. | will also investigate the existing
checks and balances that aim to control the rate of technological progress, such as
regulatory restraints, social pressure from activists, the influence of the individual users of
digital technology and the artistic community. These factors not only coalesce to slow the
rapidity of implementation, they also aim to coerce technological progress along an ethical
path. Therefore as technology can be seen as “both friend and enemy” (Postman, 1993 p
xii), using these three key determinants | can attempt to fashion a basic roadmap for our
digital future, to ascertain if technological progress can also become synonymous with
human progress.

The reason this enquiry is so pressing is due to the ubiquitous nature of technological
advance and the rate at which it is steadily transforming society: “the storm of progress
blows so hard as to obscure our vision of what is actually happening” (Winston, 2000 p1).

1 For example, in the 2008 Royal Institute's Christmas Lectures, Professor Chris Bishop's opening lecture
“Breaking the speed limit” (regarding the increasing processing speeds of integrated circuitry) compared the
computer to the automobile:

The exponential growth of computer power is truly staggering...if cars had improved at the
same rate as personal computers then a typical family car today would travel 43,000 times
faster than a formula one racing car and it would go 200 times around the world on one
litre of petrol. (Bishop, 2008)

These exorbitant claims only work, if at all, as comparisons on very specific and finite criteria. As a
generalisation the claims stand up to little scrutiny, as the miniaturisation of integrated circuitry hardly
compares to the whole scale re-engineering of the construction of the automobile and it's societal integration.
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The longer the future is deliberated in such binary terms the sooner it will be upon us and
irrevocably so. It is an unquestionable fact that computers and digital technology will
become more prevalent, with their tendrils reaching even further into the fabric of society,
therefore a less alarmist and more reasoned discussion is required. As individuals, the
perceived future of the information age suggests a significantly more pervasive and
integrated connection with digital technologies, and a basic roadmap may provide the
minimum of information required to take our first steps with some measured forethought.

We are in the middle of a quiet revolution that affects all of our lives, at home and
at work. There is a recognition that this is important and that getting it right

will matter: to our quality of life, our economy and our society in the future.
(Carter, 2009)

From analogue to digital — another revolution?

In this section | will explore the precedents of analogue technology, to describe the
wholesale change it has imparted on society and to argue whether this historical and
cultural legacy of societal revolution will be reflected in digital technology's future.

There is much discussion regarding the origins of technology and according to Clark
(20083, p6) our technological society is due to humans being naturally adept at utilising
tools and external scaffolds as a means to solve problems and shape our environment.
However, for the sake of this dissertation | will focus on the technological age that
emerged from the first industrial revolution, as its societal impact is the most recent parallel
to the current 'digital revolution' of today. The origins of the modern technocratic world can
be convincingly traced back to the mid-eighteenth century with James Watt's invention of
the steam engine in 1765 (Postman,1993 p40). The subsequent glut of mechanised
inventions that have appeared with clockwork regularity ever since have perpetuated the
quest for technological progress.

Succinctly put,“technology has a nominated purpose — the attempt to satisfy some human
desire” (Pepperell & Punt, 2000 p7). It could be argued that man's initial desire was to
ameliorate the daily tasks of working men and simultaneously increase efficiency.
Analogue technology attempted to achieve progress by supplanting the role of nature and
imitating the kinetic processes of skilled workers, thus providing the ability to improve
productivity by achieving tasks quicker and with more precision. With every iteration of
development each process became further removed from the craft skills on which it was
based and reduced the role of the worker to a mere machine operator, “the machine does



not free the worker from the work, but rather deprives the work itself of all content” (Marx,
quoted in Panzieri, 1980 p46). In order for technology to become more productive and
efficient, it had to remove the human element of potential errors and imprecision from the
process. This demoted the worker to a mere subservient role to the machine — a
precarious role which was easily exploited and replaceable. The development of an
industrialised society meant the advent of factories and centralised mass production, the
rise of entrepreneurial capitalists, vast population migration to urban areas and a
reorganisation of the societal model shaped around the developing technology. “It is a
world in which the idea of human progress, as Bacon expressed it, has been replaced by
the idea of technological progress” (Postman, 1993 p70).

This technological progress has meant our natural and social landscape has become
irrevocably altered by analogue technology, saturating the modern landscape so much that
over the centuries it's impact has become virtually transparent. It is “the contextual fabric of
our modern experience - the human altered backdrop against which most of our daily life
occurs” (Thayer, 1994). The impact of analogue technology: the cars, factories, mines and
power stations et al, have wrought severe ecological damage to the natural world and
transformed the landscape. Thayer describes this as “conspicuous consumption” that
“‘dominates the world economy and has virtually created the landscape in which we live
today” (1994, p123). Simultaneously the rewards of science and technology's progress
has provided society with mobility, modern medicine, cheap goods, heat and light to
improve the basic standards of living of many. The issue is the balance, between the
benefits and the detrimental cost of the pursuit of technological progress. This drive for
progress, namely for bigger profits and more productive methods gave rise to both the
“dark Satanic mills” (Blake) and the illumination of the electric light. It also created the
technocracy of the First World, comprised of those who had benefited most conspicuously
from the years of technological progress.

Rowe and Thompson (1996, pp15-20) describe a correlation between the first industrial
revolution and the present digital technological society, citing seven fundamental changes
which characterised the industrial revolution as indicated by Deane (1980). They argue
that these criteria can be used to qualify the impact of this new technology as a further
revolution which has reshaped society. Such factors as the influence and application of
computer technology in the political decision making process, the emergence of the
knowledge industry, new occupational classes and developments of new patterns of work
all constitute to characterise the digital age as a revolution. Postman describes this change
as “ecological”’ (1993, p18) in that the addition of this new technology can be seen to
reorder the entire social system of a society:



A new technology does not add or subtract something. It changes everything. In
the year 1500, fifty years after the printing press was invented, we did not have old
Europe plus the printing press. We had a different Europe. (Postman, 1993 p18)

This viewpoint suggests a more systems theory approach to how technology influences
society, with complex inter-relations that permeate through all sections of society.

Postman implies that the inter-connectedness of all things, which could be likened to
Haraway's description of a cyborg Gaia (Gray, 2001 p10), results in the subtle nuances of
each new invention creating wholesale change. Of course there are detractors of this view:
Pepperell and Punt describe a scenario where a person transported from a city street in
1900 to the same street today would be more than likely “disappointed at the small amount
of progress we had made” as much above street level remains the same. (2000, p19) This
is an obvious simplification, but one which illustrates the point that analogue technology, in
essence, has changed very little since the early twentieth century. The key changes have
been the scale of technology's growth and its widespread integration with our everyday
lives causing it to become 'transparent'. Michael describes the contrast between analogue
and digital technology as the “mundane and exotic” stating that the exotic digital
technologies are “instrumental in the reconfiguration of our conceptions of the social and of
nature” and by challenging our current understanding of “who 'we' are, what society is, the
status of expert knowledge, the role of technology, the value of the natural” they can be
seen to mark “epochal cultural shifts”. In contrast he sees mundane technology as being
relegated to the background merely “doing it's job” (2000, p3).

Therefore if the substrata of analogue technology is seen as the mundane basis of society
then digital technology, to use the ecological analogy, is a new genome that has been
introduced into technology's evolutionary process. Thus augmenting the existing analogue
system and by doing so permeating throughout the developed world. So as the
microprocessor is elevated to the role of revolutionary facilitator of technological progress,
will it inherit the same exploitative model or enable a shift of paradigm away from the
inequities of the existing technocratic oligarchy? If the basis of progress continues to be
gauged by profitability, efficiency and the quest for superiority then digital technology may
only be providing “improved means to an unimproved end” (Thoreau, 1995 p49).

It has been stated that if there is “technological advance without social advance, there is,
almost automatically, an increase in human misery, in impoverishment” (Harrington, 1962).
So to ensure that our digital future is a change for the better and that society can be
enriched by its influence it could be argued that the role of digital technology should be
one of collective human advancement. Therefore it has to be able to supplant the existing
system, not simply augment it.



The most important and urgent problems of the technology of today are no longer
the satisfactions of the primary needs or of archetypal wishes, but the reparation of
the evils and damages by technology of yesterday. (Gabor, 1970 p9)

To understand our current technological position, as a basis of making any sensible
considerations for the future, we need to investigate the key determinants that have
shaped technology's progress to gain a historical perspective. This should illustrate how
we have arrived at the technocratic oligarchy in which we currently find ourselves and
enable an informed insight into what changes, if any, are required to encourage a digital
future which ensures human progress. The determinants | will focus on in turn are: the
military, commerce and the ethical checks and balances. All of which have key roles in
influencing the development of our technological society.

The Military — designing for geopolitical superiority

This chapter discusses the role of the military in the research and development of
technology and how its influence has pushed the boundaries of innovation in pursuit of the
most effective weaponry. This quest for military superiority has enabled the development of
a vast majority of new digital capabilities, which have equally transformed civilian society
as much as the modern battlefield. With the motives of designing for geopolitical
superiority providing much of the seismic changes in our technological society, is digital
technology inescapably ensnared in it's military heritage?

Examples of technological developments tied to military uses are many; indeed
the imperatives of defence research may be the most consistent form of
determinism operating in the evolution of technology. (Brosnan, 1998 p7)

The role of the military in the development of technology dates back to the dawn of
civilisation, when survival of the fittest was supplanted with survival of the most lethally
equipped. Though it can be argued that it is not the technology itself that is lethal, only our
application of it, for example with Ancient China's development of gunpowder. Chinese
alchemists were initially looking for an elixir for elongated life and instead utilised their
discovery for warfare and the basis of modern military ballistics (China Culture, 2003). In
order to gain advantage or maintain superiority over their enemies, nations looked to
science and technology to facilitate their goals. By the mid nineteenth century when
Charles Babbage was busy designing his Analytical Engine with the assistance of Ada
King, Countess of Lovelace he found time to work on military research and development,



producing ballistic and navigational calculations for the Royal Navy (Gray, 2001 p5).
Babbage's pioneering work in the engineering of gear-making and machinery to create his
inventions was later utilised by the Royal Navy to improve armaments for use during the
First World War. The link between the development of cutting edge technology and military
superiority is arguably synonymous and therefore one of the key determinants of
technological innovation.

From 1939 the drive for military dominance through technological advance was a key
concern for most industrialised countries: “at the height of the arms race, as much as forty
percent of research and development effort worldwide was devoted to military technology”
(Mackenzie & Wajcman, 1999 p343). Pepperell and Punt (2000 pp72-74) discuss a key
development in technology, the concept of 'intelligent' machines, which received
significant stimulus during the Second World War due to the demand for cipher and
decoding machines. Additionally, Winston (2000, p166) explains how the complex
calculations required for armaments firing tables “which represented half a day's work for a
human computer” created a “firing tables crisis” in the summer of 1944. The need was for
forty a week and the “human computers” could only achieve fifteen, this necessity led to
the development of the ENIAC computer. The intention was to extend human capabilities
with an external intelligence capable of completing complex calculations far quicker and
with more precision. The “link between machines and disembodied intelligence” (Pepperell
and Punt, 2000 p74) became a catalyst for research into artificial intelligence and
autonomous synthetic consciousness. By 1950 Alan Turing had proposed a test to
ascertain the intelligence of a machine, dubbed the Turing Test', which is still an
unsurpassed threshold today.

By the end of the Second World War, the pursuit of more ingenious ways to dispatch
enemy forces resulted in the development of the bouncing bomb, the V2 rocket, radar and
most cataclysmic of all, the atomic bomb. The subsequent Cold War, fuelled by mutually
assured destruction created a military necessity for technological innovation. This amply
signified the role that technology had to play in the determinism of geopolitics:

Perhaps the most profound lesson of World War Il was that technological
advances like radar not only could win wars and spawn industries, they could also
transform geopolitics... Science and technology made America a superpower...
That strategy and the precision weaponry it produced made the U.S. clearly
superior to any power in conventional warfare. (Hockfield, 2006 p10)

It was the technological race between the United States and Russia which was the catalyst
for the creation of the Advanced Research Projects Agency (ARPA) in February 1958. Its

10



creation was directly attributed to the launching of Sputnik and to U.S. realisation that the
Soviet Union had developed the capacity to rapidly exploit military technology. Winston
(2000 p325) refutes this however, stating that there was no real technological gap and the
Secretary of Defense, Niel McElroy (who was previously the CEO of Proctor & Gamble)
perpetuated this “soap opera” to enable Eisenhower to “unleash unprecedented public
largesse upon the military-industrial complex and its outposts in the universities” . ARPA's
(renamed Defense Advanced Research Projects Agency DARPA in 1972) main objective
was:

To maintain the technological superiority of the US military and prevent
technological surprise from harming our national security by sponsoring
revolutionary, high-payoff research that bridges the gap between fundamental
discoveries and their military use. (DARPA, 2009)

This combination of experimental research and exorbitant defence budgets enabled the
development of weapons systems which are: “more complex, more elaborate, more
sophisticated and grotesquely more expensive” (Mackenzie & Wajcman, 1999 p349). To
encourage the academic and scientific community to participate in such research and
development projects, DARPA initiatives often emphasise possible civilian usages and
describe themselves in abstract terms such as 'enabling technologies' and 'optimisation
algorithms' in order to infer a technological neutrality to a morally dubious project. (The
Institute for Applied Autonomy, 2005) As DARPA are one of the key paymasters of current
technological advance they have a direct influence on the type of prototypes and projects
that succeed by providing them with continued financial backing. Therefore as research
and development labs rely on funding to succeed, DARPA directly determine the type of
research which prospers and this undoubtedly will be technology with military potential.

Although this research is gauged initially by it's value to the military, there is often a
crossover into civilian applications allowing a flow of ideas and the catalyst for more social
technological advances. For example, the internet; which was initially designed at ARPA as
the ARPANET, a distributed communications network to ensure the ability to maintain
signals between different terminals in the case of a nuclear strike. However, unlike the
structure of ARPANET, the lack of any central node in the internet's distributed network
meant it's subsequent evolution was “almost anarchic” (Mackenzie & Wajcman, 1999
p344), allowing the internet to spread to all corners of the globe. Currently there is an
estimated one billion personal computers worldwide and this is set to double by 2015
(Webber, 2007). This combined with the current one and a half billion internet users,
almost quarter of the global population (Internet World Stats, 2009), has enabled a global
dissemination of information and inter-communication with an immediacy as previously
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unheard of. This vast network can be traced back easily to its militaristic lineage however,
with the inherent potential for surveillance, data-mining and cyberwar.

Gray states that in the current military: “cybernetics is the dominant metaphor, computers
the most important force multiplier, and the cyborg man-machine weapons system the
ideal” (2001 p58). The pursuit for improved soldier to hardware integration has spurred on
research into cyborg technologies such as exoskeletons, Brain Computer Interfaces and
wearable computing. Amongst the civilian by-products of this research are mobile
communications technology and “assistive domotics”; the ability to interact with your
environment utilising BCI to an accuracy of eighty five percent which is of huge benefit to
the improvement of the lives of the disabled (Fitzpatrick, 2009). Additionally, the
development of A.l. has been of considerable interest to DARPA and so was afforded large
research budgets for scientists to explore. Currently research is combining A.l. and
robotics as a means to create autonomous robot 'soldiers' and intelligent machines for
additional civilian uses. Although the crossover from military research has been beneficial
to the lives of many civilians, the focus of much of the research is still maintaining a lethal
advantage over all enemies to national security.

Currently, the military hold an overriding influence on technological progress and the
emerging developments in digital technology are no exception. “The war movement is still
much stronger than the peace movement and has embraced the information revolution just
as ardently” (Gray, 2001 p62). Therefore, while the military strive to be at the forefront of
digital innovation to avoid “technological surprise” it seems inevitable that they will persist
in retaining a key role in determining its future. This focus on superiority, despite the
secondary civilian applications of military research, can be argued to to be incongruous
with the idea of human progress due to the inherent “incompatibility between the pursuing
of power through technology and the ideal of a completely free and open society” (Tiles &
Oberdiek, 1995 p21).

It is apparent that the decisive factor in deciding which developing technologies succeed is
currently financial, depending on whether a project is deemed worthy of military funding or
considered commercially viable to generate a significant profit. My next chapter will deal
with the latter key determinant, the commercial influence on technology.
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Commercial Determinants — Efficiency and Profitability

In this section | will discuss the link between technological progress and commercial
interests to illustrate the historical precedent of how the pursuit of profitability is a far more
deterministic influence on technology than the idea of human progress. With the initial
basis of entrepreneurial profiteering shaping technology, can the morally questionable,
modern day multinational corporations with their 'free-trade' manifesto be trusted with the
future of digital technology?

| have previously noted that Postman (1993 p40) states that the paradigm shift towards
our technocratic society began with Watt's modification of the steam engine in 1765.
Tellingly this innovation was not for some altruistic principle of improving human progress,
instead it was for solving the problem of increasing the profitability of coal mines. By being
able to pump the water from the deeper sections of mines in a fuel efficient manner it
enabled more coal to be dug out and therefore increase the profits. As Watt's design was
the most efficient, it became the most dominant in the industry and the blueprint for all
subsequent steam engines. Therefore “the essential point remains: typically technological
decisions are also economic decisions” (Mackenzie and Wajcman, 1999 p12). By the early
twentieth century, the manufacture of goods and the efficiency of technological processes
had become a science in itself, Frederick Taylor's Principles of Scientific Management
(1911) described a system of “Scientific Management” in which every aspect of the
production process was assessed for efficiency — and the role of the worker was to ensure
the smooth running of the production line as a subordinate to the machine. This
dehumanising aspect of technology's role in production was suitably satirised in Chaplin's
Modern Times (1936).

The intrinsic link between technology and economic enterprise also infers that
technological advance is based on market competition, imbuing each technological system
with an inherent requirement for change and development. This ensures they survive and
prosper, so this economically conditioned need for technical change is inevitable. There is
a far reaching consequence of this technical change, namely: “when national economies
are linked by a competitive world market...technical change outside a particular country
can exert massive pressure for technical change inside it” (Mackenzie and Wajcman, 1999
pp12-13). This idea of technological transfer refers to the export of technology to the
developing countries of the Third World, meaning poor economies have to import
machines and stimulate exports to generate the necessary foreign exchange. A critical
view of this is that: “dependant nations are thus held hostage to the economic interests of
First World nations and multinational corporations” (Tiles & Oberdiek, 1995 pp138-9).

A salient example of this self-serving technological transfer, or “cultural colonialism”, is
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described by Tiles and Oberdiek (1995 pp141-2) regarding the development of
hydroelectric dams in Sri Lanka. The dams were built larger than required to satiate the
First World construction firms, causing mass relocation of villagers and due to their size
these dams were then unable to provide electricity during times of drought. Once electricity
was in place the Japanese gave Sri Lanka a television station, but no televisions in order
to create a consumer market. This station was heavily monitored by the government to
ensure they had editorial control over programming and news content; due to television
production costs U.S. programmes were imported which further sold the consumerist
message. This amply illustrates the rapacious motives of corporations, selling the idea of
technological progress to developing nations to enlarge their own market and profits. This
“cultural colonialism” is often facilitated by the complicity of elites in poorer nations who act
as agents for the multinationals in return for the promise of power, prestige and wealth,
further enforcing the position of the technocratic oligarchy. It seems evident that once the
seeds of a foreign culture have been planted in a developing nation, its indigenous culture
is compromised and its future is irrevocably altered.

Today, the coalition of multinationals and the elites of developing nations is the epithet of
'free-trade’', wholeheartedly supported by the World Trade Organisation. The exploitation of
developing countries' indigenous raw materials and out-sourcing production to capitalise
on low labour costs has become the benchmark of a successful corporation. A business
model which provides billions in profits for the corporations and conversely for the people
of developing nations: economic dependence, enforced slave labour in free trade zones
and adverse ecological impact (Klein, 2000). The advent of globalisation which entails the
export of brand-name consumerist culture to all corners of the globe is the epitome of
cultural colonialism. This expanded marketplace provides the corporations with millions of
potential consumers, ready to buy into their homogenised First World ideal. Utilising their
expertly honed marketing strategies, they can create a perceived necessity for consumer
technology and a market for Western entertainment media. Currently “there are less than a
dozen multinational media corporations that control and/or dictate all aspects of radio,
television, film, and book publishing” (Taylor, 2007). These corporations who deal in
information are the ones with the most to gain from harnessing the potential afforded by
digital media. With over one and a half billion potential customers online already the
corporations are looking for as many ways as possible to utilise digital media for the
pursuit of profit.

The initial emergence of personal computers, from the humble hobbyist beginnings of the
early 1970's was transformed by the profit incentive of entrepreneurs such as Bill Gates
who realised the market existed to sell software for the computers: “the driving force that
brought them to the people was not the vision of a Utopia of shared free information; it was

14



the force of the marketplace” (Ceruzzi, 1996 p79). As he became the richest man on Earth
from this decision, his foresight and business acumen was impressive. Paul (2008
pp204-5) argues that this is evident in the development of the internet, initially devised as
a 'network for the people' which “returns the power over distribution to the individual and
has a democratising effect” and that promised “immediate access to and transparency of
data” becoming a mirror of the real world with “corporations and e-commerce colonialising
the landscape.” The world wide web as we know it was introduced in 1991; by 1993 the
first proper web-browser, Mosaic, was released and by October 1994 the first banner
advert had appeared for AT&T which opened the commercial floodgates of the new virtual
marketplace (Shannon, 2009). Google, arguably the biggest internet brand name, grew
from four men in a garage in 1995 to a multinational entity that reported revenues of $5.7
billion in the fourth quarter of 2008 (google.com, 2009). The catalyst for their phenomenal
success? Funds of $26 million from venture capitalists and investors. Today venture
capitalists and corporations provide funding for emerging digital technologies to ensure
they can receive a healthy slice of future returns and influence the development process.
According to a 2000 report: “Of the world's 100 largest economic entities, 51 are now
corporations and 49 are countries” (Anderson & Cavanagh, 2000). This highlights the
financial might of these entities and the amount of financial pressure they can impart on
emerging markets.

The current trend of web 2.0 sites comprised of shared user generated content is not only
a means of fostering an online community, it is also a highly powerful marketing tool and
corporations are willing to spend enormous amounts of money to be a part of them. Using
Facebook as an example; Hodgkinson (2008) states “Facebook is another uber-capitalist
experiment: can you make money out of friendship? Can you create communities free of
national boundaries - and then sell Coca-Cola to them?”. Currently it is the worlds largest
online community of over 175 million users with a projected five million new users joining
every week (Facebook, 2009) and to purchase a mere 1.6% share Microsoft paid $240
million. On 6" November 2007, Facebook announced that twelve global brands, including
Coca-Cola, Blockbuster, Verizon, Sony Pictures and Condé Nast had become corporate
partners. This came about because users volunteer personal information about
themselves, their preferences and purchase information; this is stored in a database and
sold to companies and utilised for targeted advertising. The sheer volume of users also
means that branded adverts reach a phenomenal international audience every time they
log on; put another way it is the commaodification of human relationships (Hodgkinson,
2008). Another digital marketing boon is Amazon, the largest online marketplace and
consumer profiler, which regularly emails its customers with recommendations according
to their purchase patterns and customer feedback, thus moving beyond online advertising
to providing targeted marketing direct to their inbox.
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Corporations are not only concerned with the commodification of the social aspects of the
net, they are also attempting to have control over content. The contentious issue of net
neutrality concerns the communications companies trying to limit connection to the internet
in order to package the level of access to sites in a model similar to pay-per-view
television. In the US network providers such as Verizon and AT&T have effectively already
won the right to prioritise the traffic of certain content providers, a power that has horrified
net activists (Wakefield, 2007). Essentially, this is the same method by which corporations
control the dissemination of information on television, radio and in newspapers: by limiting
competition, providing their own content and using them as a means of advertising
products. In the U.S. organisations such as the Open Internet Coalition have taken up the
issue against the corporations for employing network management tools and blocking
content that they feel is too political in nature or is in someway derogatory to them. This
censorship contravenes the ideal of free speech and open access to information which is
one of the main principles of the internet. A recent example of net censorship as a
commercial decision was the launch of Google.cn in 2006, the Chinese variant of the
search engine which had inbuilt censorship controlled by Beijing. This enabled the
government to prevent access to sites which were critical of its policies or detailed its
human rights abuses, this has been dubbed the 'Great Firewall of China'. Criticism of the
decision was widespread and Reporters without Borders, a media watchdog, stated
"Through its collusion, Google is endorsing censorship and repression" (BBC, 2006).

As | have stated, corporations are always looking to emerging industries and technologies
for the next potential big thing — in order to corner the market and maximise profitability.
Currently most of that speculative research and development is in the area of
biotechnology, and in order to ensure control of potential future markets corporations are
racing to gain patents on every available gene in nature. The biotechnology industry was
granted economic life by the patenting of the first micro-organism to Ananda Chakrabarty
and his financiers General Electric (Schacter, 1999 p31). Prior to this Supreme Court
decision there was no precedent of patenting a living organism; however once granted, the
race for genetic patents began in earnest. “The first U.S. patent granting rights to a specific
gene or gene sequence hit the books in 1980... By the end of 2000, 500,000 naturally
occurring genes or DNA sequences were patented or patent-pending” (Layton, 2007).
Unsurprisingly the majority of these patents are owned by corporations.

It seems that in the corporate world, profit comes before everything: worker rights, the
environment, freedom of information and even the sanctity of the building blocks of life.
With monetary gain as their only motive and the huge power and influence that
multinational corporations hold over the marketplace, it is imperative that the future of
digital technology is guided by the motives of human altruism and not commerce if it is to
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be of any benefit to society. To summarise the point, Gray argues that the concept of
creating the “best possible world” through “the blind pursuit of profit and advantage...is an
insane idea” (2001 p50). In the next section | will discuss the checks and balances
regarding technological progress, which aim to regulate the development of technology in
an ethical manner.

The Ethics — checks and balances

| have discussed the influence of the military and commerce on technology's progress,
highlighting that their motives are geopolitical superiority and profit. As these incentives for
technological advance are seemingly at odds with the best interests of human progress,
what checks and balances currently exist to limit these determinants and steer
technology's trajectory along a more ethical path?

Throughout our technological history it is evident that the regulation of development has
been a reactionary impulse. The entrepreneurial drive for progress initiates development,
the new technology is incorporated into society and only then is the impact assessed and
debated. During the industrial revolution there was no government regulation of
technology, the factories and mines were left to the control of their avaricious owners,
which meant safety and working conditions were of little consideration. Workers protests
were dismissed or forcibly repressed, the Peterloo Massacre of 1819 being a salient
example. It wasn't until the Sadler report of 1833, which highlighted the human rights
abuses and abysmal working conditions of the factories that any regulations were put into
place. The numerous Factory Acts which followed ensured the basic rights of workers and
provided the basis for the regulatory bodies of today.

Currently, virtually all countries have government agencies that regulate technology to
ensure human health and safety and the minimising of environmental impact (Restivo,
2005 p172). This system of regulation is effective when strictly enforced, especially when
dealing with new products, medicines or working practices in the developed nations.
Therefore to circumvent such regulatory restrictions, many corporations simply out-source
their production to less regulated nations where they can continue in their unethical
practices. For example, the creation of Third World export processing zones to escape
workers rights, Exxon's gas flaring in the Niger Delta and Union Carbide's continued toxic
presence in Bhopal. Such government regulations can only provide an effective check on
unethical practices if they can be enforced; if not the corporations are free to perpetuate
the laissez-faire attitude of the early industrialists.
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Regulation also founders when dealing with issues that affect the governments
themselves. The problem with these regulatory systems is that to assess what impact
emerging technological advances may bring involves expert scientific knowledge, which
governments must maintain internally or obtain from outside sources. The US president
has his own science and technology advisor and in the UK there is the Parliamentary
Office of Science and Technology to provide such specialist advice. With complex issues
that have potentially huge cost implications for both governments and corporations this
means the expert opinions can be debated and countered depending on the subjective
viewpoint of either party. For example the issues surrounding the technological influence
on climate change and the development of genetically modified crops has created a
dichotomy between the US and Europe. The US, being the worlds largest producer of
greenhouse gases would bear the largest cost to implement technological change and so
refutes the scientific evidence encouraging reduced emissions. The US government also
argues that there is insufficient evidence to suggest that GM crops are harmful and so
continues to use them in foods. The European position adheres more to a “precautionary
principle” that errs on the side of caution “even if some cause-and-effect relationships are
not fully established scientifically” (Restivo, 2005 p173). While these huge topics remain
the focus of scientific and political debate they remain in stasis, unresolved and sidelined
until the burden of proof is undeniable. Once again this depicts the reactionary principle of
regulation, only enacting change when there is no other arguable alternative.

Despite these international dichotomies, there are regular summits between nations in
order to discuss such complex issues, in which timetabled plans of action are outlined as a
political gesture of global goodwill. The most high-profile of these are the G8 summits,
where the leaders of the eight most powerful industrial nations meet to set notional targets
for change, for example halving carbon emissions by 2050. These pledges are often
dismissed as toothless gestures by environmental activists, who utilise the media focus
afforded to such summits as a spotlight for raising awareness. Some of these activists try
to engage public support and raise awareness of injustice or unethical practices by
governments and corporations. Their campaigns are usually focused on single issues, to
maximise impact in specific areas, for example human rights, the environment, animal
cruelty or fair trade. This focus allows members of the public from all aspects of the
political spectrum to connect with an issue, unified by their support of that individual cause.
The effectiveness of such campaigns ultimately depends on the ratification of the existing
political system, in which policy changes will reflect the interests of the activists. There are
numerous historical examples of this tactic working successfully: the emancipation of
women, the civil rights movement, nuclear disarmament and the end of apartheid.
Similarly there are numerous examples of activist movements that have generated
massive awareness and public support but little actual political change. The current Iraq
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war, an example of cultural colonialism on a grand scale, generated vehement
international protest prior to the March 2003 invasion. Despite the thousands of protesters
in the streets, operation 'Shock and Awe' continued regardless and the fighting in Iraq
persists today. It seems that the traditional protest march, which can command mass
public support, still relies on media coverage to generate awareness and so has limited
scope to enact actual change, due to inherent media bias.

As the digital revolution is one of information, activists can utilise the internet to extend
their campaigns to reach international audiences with their own generated content,
avoiding any corporate media distortion. For example, the creation of the Independent
Media Centre (IMC) by activists in 1999 at a Seattle WTO meeting that posted self
generated content that invalidated the official media version, and showcased the
excessive police violence. This gave rise to the network of Indymedia websites and groups
that now operates worldwide (Medosch, 2004 p127). Activists can easily distribute
information through social networking sites and encourage online users to join causes,
complete petitions or email political representatives directly. They may even disseminate
misinformation to encourage critical debate in the media regarding a particular issue. This
tactic is employed by the Yes Men', an activist group fronted by 'Andy Bichlbaum' and
'Mike Bonanno', who's “identity correction” techniques enable them to impersonate
representatives of major corporations, government agencies and the World Trade
Organisation. By creating fake websites similar to those of major organisations they are
inadvertently contacted and invited to appear at conferences and on television where they
either satirise the organisations' ideologies or make claims on their behalf which the actual
organisations have to refute. For example, Bichlbaum appeared on a BBC news
programme in 2004 posing as a Dow Chemicals representative and admitting full
responsibility for the Bhopal disaster, detailing that they were to clean up the site, provide
adequate reparations for the victims and push for the extradition of Warren Anderson,
former Union Carbide CEO, who fled following his arrest on multiple homicide charges.
This became global headline news, which Dow Chemicals had to then publicly deny, thus
highlighting their inaction regarding the victims. This simultaneously raised awareness of
the issue and showed the unethical action of the corporation, which subsequently caused
a $2 billion drop in Dow's share price (Yes Men, 2004).

There are smaller, independent bodies which operate from a similar anti-corporate
perspective but for the direct benefit of those who are exploited by free trade, such as The
National Labor Committee. They strive to protect workers' rights in the global economy
through raising awareness and public support: “to press for international legal frameworks
with effective enforcement mechanisms” (NLC, 2006). These types of groups are
concerned with human progress, insisting the progress of technology and commerce
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should undergo a change of mindset to protect human rights on a global scale. Confronted
with such adverse publicity, corporations attempt to improve public relations by instigating
self regulation to illustrate an intention to effect positive change and become good
corporate citizens. However the merits of these voluntary codes of conduct are
questionable: “Corporate social responsibility isn't about business ethics...It's a business
strategy” (Rowe, 2005 p139) and therefore simply a means to make profiteering palatable.
This is not true of all corporations though as the CEO of Interface, the world's largest
commercial carpet manufacturer, Ray Anderson attests. He describes the realisation that
the environmental impact of his company's practices made him a “plunderer” as an
epiphany, which prompted a sea change in his business operations. He has since changed
the focus of Interface to ensure environmental sustainability, working towards “Mission
Zero” where the company aims to eliminate all negative environmental impact by 2020:

Costs are down, not up, dispelling a myth and exposing the false choice between
the economy and the environment...this company believes it has found a better
way to a bigger and more legitimate profit — a better business model.

(Anderson, 2008).

If the combination of ethics and profitability can be proven to be a better business model,
the more disreputable corporations could be persuaded to follow suit. Those corporations
that refuse to enact any meaningful change regardless of external pressure can find
themselves at risk from within their own institutions, from shareholder activism. These
activists can influence company decisions through raising their own resolutions at annual
general meetings or instigating divestment campaigns which involve the mass selling of
company shares, at the detriment of the corporation's revenue (coopamerica.org, 2009).
This tactic is the most effective incentive required to gain their cooperation as it strikes at
their very lifeblood — the profit margin.

Alongside the work of activists who endeavour to expose the inequities in our
technological society, the artistic community similarly raise issues and offer a critical
commentary on the technocratic 21t century. They often employ the most cutting edge
technologies to explore such themes as artificial life and intelligence, biotechnology, post-
humanism, political activism and networked society.? In digital art, projects utilise “digital

2 Arenowned example of 'hacktivism' — the creative use of hacking, involves the Electronic Disturbance
Theatre who utilised Floodnet software to enact virtual sit-ins and 'electronic civil disobedience' in support of
the Mexican Zapatistas. Targeting the Mexican president and the US department of Defence the software is
designed to overload their servers thus disturbing their websites (Paul, 2008 p207). Such interventions can
be seen as both direct action and artistic commentary, in this case a scaled-down reproduction of cyberwar.
Dealing with other militaristic themes, the Institute of Applied Autonomics work responds to the scientific
communities' complicity with the research and development of military technologies to obtain DARPA
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technologies as 'tactical media' for interventions that reflect on the very impact of the new
technologies on our culture...to turn the technology back on itself” (Paul, 2008 p205).3

It can therefore be argued that the key determinants of commerce and military superiority
ensure technological advance but not necessarily mankind's progress. The tools for
communicating ethical ideas and raising awareness already exist with the internet and
mobile technology and it has been shown that a determined collective will can enable
epochal shifts and change paradigms. Therefore to enable the rise of more conscientious
technology, a strong assertion may be that the ethical considerations of technological
development need to become the overriding determinant force.

Digital technology today and the propositions for the future

So far | have discussed the transformative effect of technology on society and the key
determinants that have shaped its progress. With this chapter | intend to explore an
overview of current digital technology to act as a basis for the projections of the optimists
and pessimists.

One of the most contentious areas of technological debate is the field of biotechnology in
that this signifies the most apparent effect of technology on nature. Whereas the obvious

funding. In response to actual design briefs from DARPA they engage in an “exercise in tactical
aesthetics...in an elaborate performance aimed at infiltrating engineering culture” (Institute for Applied
Autonomy, 2005). This entails creating devices ranging from robots to web-applications that are aimed for
use by social activists. Such work as Graffiti Writer (1999) and TXTmob (2004) act as “Trojan horses,
carrying our critique through the gates of detachment that guard engineers against taking responsibility for
the products of their labour” (Institute for Applied Autonomy, 2005).

3 Similarly artistic critiques of the dehumanising aspect of technology have acted to raise social commentary
and debate the ethics of supplanting nature's place in society. Brazilian artist Eduardo Kac's work raises
issues surrounding biotechnology: Time Capsule (1997) investigated themes of the body and technology
through RFID implantation and Genesis (1999) explored bio-engineering. Both works signify Kac's belief that
the man-machine integration with digital technology is a “physical trauma” (Kac, cited in Paul 2008 p170). In
Paul Brandejs' GenPets (2005) he explores the concept of commercial bioengineering of pets as playthings,
to question “the negative effect that bioengineering can have, for we all know that when it all comes down to
it, profit is the bottom line of any new technology” (Brandejs, 2005). This raises issues about the
commodification of life and the disposable nature of the consumerist society. The work of Stelarc explores
the concept of the cyborg and his slogans, such as “the body is obsolete” aim to illustrate the prosthetic
nature of technology, extending the body's capabilities and simultaneously adding involuntary automation.
Through such works as Ping Body (1996), Prosthetic Head (2003) and Ear on Arm (2006) he aims to
characterise the themes of post-humanism, prosthesis and disembodiment: “a central aspect of discussions
about the changes digital technologies have brought about for our sense of self” (Paul, 2008 p167).

21



detrimental effects upon the environment have occurred as a by-product of technology's
advance, biotechnology attempts to directly affect nature at a molecular level, mutating
and manipulating the genetic characteristics of humans, plants and animals in an attempt
to manufacture desired traits and capabilities. Gray describes this as “participatory
evolution” which signifies the scientific intent to wrestle the control of biology from the
disparate theories of Darwin's “blind-chance necessity” and religion's “distant absolute
authority” (Gray, 2001 p3). The 'Human Genome Project', Dolly the cloned sheep, GM
foods, glow-in-the-dark mice and stem-cell research have all raised public awareness of
the applications of biotechnology and it has been revered and reviled in equal measure.
The term cyborg has many anthropological and metaphorical associations which have
numerous texts dedicated to it, though in this discussion | will limit my approach to the
medical application of the term. Current research into 'cyborg' technology which explores
the uses of biotechnology to repair or augment humans has uncovered some extraordinary
results. For example, through the use of brain implants in Macaque monkeys, scientists in
Seattle have successfully shown that neural signals can be rerouted around damaged
areas of the central nervous system to restore function to paralysed limbs (Sample, 2008).
This promises potential rehabilitation to stroke, MS or spinal injury patients and similar
medical oriented research has already resulted in restored sight, hearing, heart function
and the development of myoelectric prosthetic limbs (controlled via muscle contraction) for
many. Such innovations can be lauded for their benefits but this technology also raises
opportunities for non-essential augmentation.

Kevin Warwick, Professor of Cybernetics at the University of Reading, famously refers to
himself as the world's first cyborg, following the implantation of a RFID chip in 1998 to
affect his environment. He has since had a one hundred electrode array surgically
implanted into the median nerve fibres of the left arm to transmit and receive nerve
signals. These experiments explore the nature of evolving humans into improved cyborgs,
working towards new means of communication and potential wireless “electric medicine”
involving 'switching off' pain (Warwick, 2005).

Humanity can change itself but hopefully it will be an individual choice. Those who
want to stay human can and those who want to evolve into something much more
powerful with greater capabilities can. There is no way | want to stay a mere
human. (Warwick, 2005)

Such statements, which infer that human beings are inferior creatures without the
additional capabilities technology could provide, underline a belief that progress and
improvement are unobtainable without the augmentation of digital technology. Such
optimistic technophilia also concludes that biotechnology has the potential to cure disease
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through the isolation and removal of detrimental genes; grow replacement organs; improve
lifespan; raise intelligence through smart drugs and improve strength and mobility utilising

cyborg exoskeletons. Other potential benefits of biotechnology could include the ability to

end hunger through developing GM crops “that not only taste better but are also healthier”
(Monsanto, 2009).

Conversely, amongst pessimists there is considerable rejection of this view of
biotechnology; according to Bauer and Gaskell this is usually centred around two
arguments, those of traditionalists and modernists. The opposition of traditionalists “is
predicated entirely on the conviction that technological intervention in nature is a priori
unacceptable” and usually relates to religious objection. The modernists are concerned
more with the unpredictability of biotechnology and focus on “emphasising the level of risk
compared with potential benefits” (Bauer & Gaskell, 2002, p189). There are more extreme
concerns with the potential eugenic implementation, in that gene splicing will take
humanity “one step away from the Brave New World” (Sherlock & Morrey, 2002 p43),
enabling the creation of a genetic totalitarianism of designer humans and clones. This view
argues that biotechnology can overtake the prevailing political system as genetic
engineering is presently controlled by multinational corporations and not democratically
elected governments. Also, among pessimists the view that GM crops could end global
hunger has been met with scepticism, and the belief that “they pose a serious threat to
biodiversity and our own health” (Greenpeace, 2009). Thus the pessimistic view is that
biotechnology threatens the complete natural order of our society and ecosystem, as it:
“drastically alters the artifactual and the natural environment, threatening to obliterate all of
it along with ourselves” (Lowenthal, 1988 p124).

It has been asserted that the internet's role in society is one of the keystones of the digital
revolution, transforming the communication of information at home, work and in education.
The mobile internet, with wireless access to data on any enabled device, has created a
generation of surfers using nothing more than a mobile phone. The lack of inbuilt storage
in such handsets has spawned the arrival of 'cloud computing' where applications and
personal data are stored online and not on a local machine and therefore accessible from
any device. This mobile access to the internet allows a greater proliferation of users,
regardless of their geographic position. A current example of development is “open
content” where university course content is freely available online to enable unfettered
access to educational material to anyone (Garner, 2009). The next iteration of the internet
is already in development, Ipv6, which will provide sufficient addresses that “every human
on the planet could have a personal network the size of today's internet” (Dodson, 2008).
The reason for this is to enable the 'Internet of Things', real world objects assigned an IP
address to enable them to talk to one another. There are already cows in Japan,
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embedded with RFID chips and assigned Ipv6 addresses to enable farmers to track them
through the distribution process. The requirement of RFID tagging objects is already
becoming a standard practice, for example they are in passports, driving licenses, credit
cards, commercial freight and retail security tags. To enable the expedience of data
transfer the hardware of the internet would similarly change; for a complete fibre optic
network with data transported via light enabling a huge leap in bandwidth capability: “a
fibre installation in the next two years or so will be able to carry more than a month's worth
of Internet traffic in a single second” (Gilder, 2002).

A coalition of technology companies, have formed the Ipso (IP for Smart Objects) Alliance
to develop standards for this new generation of the internet . There are already websites
(pachube.com for example) that allow objects to communicate and share sensor
information to build up data networks. The ability to extend the net to real world objects:
“promises to reshape our lives as fundamentally as the introduction of the railway”
(Dodson, 2008). Amongst the optimists regarding IPv6 is Bruce Sterling, a key advocate
of the Internet of Things, who devised the theoretical concept of 'Spimes': “a location-
aware, environment-aware, self-logging, self-documenting, uniquely identified object”
(Doctorow, 2005). These tagged objects would in theory tell you how they were made and
how to recycle them thus creating “open-source manufacture”, providing a transparency of
the production process meaning unsustainable products would become unmarketable.

Spimes will change everything, because everything needs to change. Things need
to change quickly and radically, because the industrial system we have today
cannot persist. It cannot find enough energy and raw materials. Instead of moving
forward, our civilization is surrounding the oil wells with fixed bayonets and settling
into a smog-shrouded Dark Age. (Sterling, 2004)

This vision of a future society transformed for the better by science and digital technology
is also a key element of the Extropy Institute, who seek to perpetually improve as a
species, by removing “political, cultural, biological, and psychological limits to continuing
development” (Extropy Institute, 2006). Dertouzos (1997, p282) suggests the traditional
society could be changed completely due to economic migration in the new global
economy, causing the dissolution of “the current landlocked interpretation of a nation” to be
replaced by online cultures and networks of nationalities. There are also predictions for
utilising digital technology to achieve a virtual immortality via 'uploading'; the process of
transferring the mental structure and consciousness of a person to an external carrier to
enable a postbiological existence.(Wolbring, 2007) These transhumanist goals are
similarly supported by Libertarians, although it could be argued that their dogmatic
application of the free market agenda allies them more with the mindset of corporations. A
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Libertarian, Peter Thiel, founded PayPal which “was all about freedom: it would enable
people to skirt currency controls and move money around the globe” (Hodgkinson, 2008),
demonstrating the usage of digital technology to facilitate commerce. Thiel's viewpoint can
arguably be seen to promote the concept of a future cashless society, where transactions
are carried out via near field communication devices or biometric data. The optimistic
viewpoint therefore suggests a future of wirelessly intercommunicating objects, an end to
unsustainable manufacture, biometric identity and the digitisation of all commerce. The
traceability of all persons due to their RFID signature would mean: “that no act could ever
go unobserved and no crime would go unpunished” (Albrecht & Mclintyre, 2005 p209) thus
leading to a virtually crime free state as detection would be irrefutable.

The pessimistic outlook for such a society, rife with RFID tags and biometric transactions is
far from utopian. Currently Britain has more security cameras than any other country in
Europe, though only 3% of street crime is solved using CCTV (Bowcott, 2008). The cult of
surveillance still persists however and Gray describes this as “becoming more and more
like the panopticon designed by the Bentham brothers...a consumer friendly police state”
(2001 p37). This trend is a boon to the security industry, as demonstrated when Gray
quotes Richard Chace of the Security Industry Association: “I want to thank George Orwell
for having the depth and foresight to plan my career” (2001 p36). The reference is
indicative of the projections of the pessimists: “It's just a matter of time before society finds
a compelling reason to permanently identify and track “captive” populations with
implantable microchips” (Albrecht & Mcintyre, 2005 p217). The pessimists' reasoning is
that this would be implemented as a precautionary safety measure for ID purposes and
then rolled out across all sections of society. If you refused an RFID chip you would
become unemployable, leading to social exclusion for non conformity. In such a
totalitarian dystopia control would also be reflected in the internet, with information
censored and edited, much like a global version of Google.cn.

In the fields of robotics and artificial intelligence current M.I.T. (Massachusetts Institution of
Technology) research includes the development of “Efficient walking robots that can
perceive and manipulate” and such innovations: “will bring robots into homes, hospitals,
and retail environments, where they will assist the elderly and the handicapped” (CSAIL,
2009). A software A.l. program, 'Elbot' recently came close to passing the Turing test by
being indistinguishable to a human to 25% of test respondents. Prof. Kevin Warwick who
oversaw the experiment insists that Turing's test will be passed within three years. (Addley,
2008). Such research has inspired optimists to predict the creation of autonomous,
sentient robots who could assist with domestic duties and pastoral care; “if all goes
according to plan, robots will be in every South Korean household between 2015 and
2020” (Wolbring, 2007). Dertouzos (1997) predicts the rise of software agents, and other
virtual entities, that will assist you in organisation of your daily activities as well as acting
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as “guardian angels” in times of emergency. At the Singularity Institute for Artificial
Intelligence, current research is aimed at developing smarter than human artificial
intelligence in order to create a catalyst for human development.

Combine faster intelligence, smarter intelligence, and recursively self-improving
intelligence, and the result is an event so huge that there are no metaphors left.
There's nothing remaining to compare it to.

(Singularity Institute for Artificial Intelligence, 2007)

Despite the fact that they make no specific predictions for the future, their inherent belief is
that the 'singularity' will facilitate a positive epochal shift of human understanding and
advance and as such they are overtly optimistic.

Although he is a technophile and self proclaimed cyborg, Prof. Warwick has made the
pessimistic claim that “by 2045 computers would have taken over the world and enslaved
humanity” (Addley, 2008). This is a popular motif in science fiction cinema, particularly
Terminator (1984) and The Matrix (1999) and perpetuates the apocalyptic view that
humanity will succumb to the logic and ruthlessness of autonomous artificial intelligence.

Therefore to highlight the disparity between the predictions of the two extremes it is
necessary to summarise the two perspectives. The optimists foresee a globally connected
world of wirelessly communicating smart objects with conventional geographical nations
and borders replaced by online information networks. They predict all currencies will be
replaced by completely digitised commerce, the co-existence of helpful sentient
autonomous robots and semantic software agents, the dawn of smarter than human
artificial intelligence and an end to hunger and disease. The pessimists foresee humans
enslaved by the ruthless heuristic functions of an A.l. computer in a totalitarian dystopia of
constant surveillance and implanted monitoring, eugenics and an irrevocably mutated
ecosystem. These projections, although based on current scientific fact extrapolate to such
an extent that they begin to resemble pulp science fiction. It can be argued that these
projections become problematic when they only assume a best or worst case scenario and
therefore it is naive to persist with this binary distinction. Therefore to facilitate a more
productive and reasoned discourse it seems evident that “one should not think of two
separate, mutually opposed camps so much as a continuum ranging from one extreme to
the other” (Rowe & Thompson, 1996 p23).
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Conclusion

This essay has attempted to gain an overview of the determinants of technological
progress, in order to frame a discussion regarding society's digital future. By investigating
the determinants behind technological progress | have attempted to show how society has
been shaped by these factors. Also by endeavouring to highlight the extremes of existing
projections it can be shown that they provide no real help in discerning the practical usage
of digital technology now or in the near future. It can therefore be argued that the key
contentious issue regarding our digital future is that each facet of technology under
scrutiny has inherent positives and negatives and the argument concerns the application
rather than the technology itself. “We have contributed to the initiation of a new science
which, as | have said, embraces technical developments with great possibilities for good
and for evil” (Weiner, 1975 p28). This viewpoint infers a unilateral acceptance of the
inevitability of technological advance, as this impulse has become synonymous with social
progress for centuries. Through examining the historical perspective of analogue
technology and exploring the transformative effects of the key determinants of commerce
and the military, it can be suggested that if their influence is left unchecked neither present
a model for sustainable technological development that is focused on altruistic human
progress. It would seem that the steadying hand of ethical consideration is required to
curtail rapacious corporate activity and the destructive forces available to the military.

Historically, the decisions regarding technological change have been imposed on
individuals by the established technocracy. Their only decision was between which brand
of consumer technology they could either afford or preferred to use. In the digital age the
decisions of individuals and their participation in the use of technology could arguably have
a deterministic effect of its own. The discussion regarding the ethical constraints placed
upon technological advance mentioned the direct intervention of activism to coerce
positive societal change. The sharing of user generated content and the creation of online
groups can enable the dissemination of ethical ideas and thus introduce the concept of
ethical consumers into the 'information marketplace'. If sufficient individuals utilised this
platform, showing a preference for ethically orientated technology, the traditional
determinants may be coerced to adapt to service this new market.

Social progress begins with developments at the individual level and takes place
not according to criteria imposed from outside, but based on each person’s abilities
and possibilities in a process of active ethical self-reflection. Only this kind of
development can lead to meaningful collective development within society as a
whole - to social progress (Medosch, 2004 p125).
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As digital technology evolves and becomes increasingly pervasive, it is capable of
supplanting both nature and existing technology and therefore it could be argued that its
implementation requires ethical consideration as a key determinant. This influence, guided
by popular consent and an altruistic regard for all members of society may be sufficient to
avoid the pitfalls created by the previous 'revolution' of analogue technology and inform a
more reasoned path into our digital future.
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