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Technology & Change
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Core Notions

• Adoption

• Resistance

• Scientific Management /
Taylorism

• Surveillance / Panopticon

• Device paradigm

• Technology tends to solve the
problem we thought we had,
allowing us to see more of the
problem

• Technology is used to provide
solutions to the problems
caused by the previous
generation of technology

• Engineering is a term of abuse
implying very limited awareness
or perception
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What is
Technology?
(Think more

broadly)

Old Stone Age

• Moving, manipulating, assaulting

• Fire, spears, arrows

• Hunting, gathering

New Stone Age

• Containing: protecting and
preserving

• Baskets, pots, bins, vats, barns

• Cooking, milking, dyeing,
tanning, brewing, gardening.

Scope and Focus

• Both Tools and Processes

• Both Old-Tech and High-Tech

• Many accounts of technology apparently
regard Old Stone Age technologies (and
their modern equivalents) as more
important / interesting than New Stone
Age ones.  But social historians such as
Lewis Mumford and Dora Russell suggest
that this preference reflects gender bias.

• While certain technologies attract more
attention than others, similar theoretical
principles apply to all technologies,
however old-fashioned and unglamorous.

Perhaps the
defining

technology of the
past millennium

The clock.

• Business obsession with time:
productivity, time to market,
just-in-time, cycle time, …

• Technological obsession with
time: frequency, speed,
acceleration, …

• Sometimes this obsession
equates to a foreshortening of
distance.

• Mechanical clocks were
invented around 1000 CE.

– Pope Sylvester II

• Monasteries used the clock to
control work and prayer.  Early
factories took over the clock-
based work ethic.  The
industrial revolution was
regulated by the clock.

– Lewis Mumford

• Clocks are now everywhere.
Clocks have transformed our
conception of time.

“I was your slave,
now you  are mine,

I am Time.”
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Two Notions
of Goodness

This is good.

It should be
widely used

This is
widely used.

It must be
good.

Product quality
is an intrinsic
characteristic.

We need to explain
why good stuff isn’t
more widely used.

EXAMPLE STORY: Barriers to wider use
count as resistance or inertia. Resistance
can be seen in an individual’s behaviour or
may be an emergent structural property of
a complex organization, The better the
product, the more stupid the resistance.

Product quality as
fitness — survival

of the fit.

Dissemination is
the only true

indicator of quality.

EXAMPLE STORY: An effective virus is
therefore good in a Darwinian sense.
Resistance may include individual or corporate
suspicion of sometimes almost irresistible
email attachments such as ILOVEYOU or
NAKEDWIFE.

Technology
and

Economics

• Interorganizational Networks

– Increased efficiency of order
processing

– Reduced costs from Just-In-
Time stock management

– Lock-in trading partners

– Product customization
because of superior
information

• Electronic Markets

• Tight coupling?

– Integration of production and
logistics across firms

• Loose coupling?

– Reduced search costs

– Increasing commoditization
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Automation

Purpose of Automation

• Improved performance: speed,
efficiency, productivity,
reliability

• Improved management &
manageability: predictability,
feedback, control.

Measuring the Impact

• Cost

• Risk

• Return

• Side-Effects

Mechanization

Device Paradigm

• Separation of Means from Ends
– Device, Machinery, Medium

– Service, Commodity, Message

• Maximize Availability of Ends
– Martini principle - any time, any

place, anywhere

• Invisibility of Means
– Encapsulation

– Black Boxes

• Loss of Authenticity

Issues

• Neophilia - obsession with new
technology

• Neophobia - resistance to
technical change

• Technology as akin to magic

• Extension and reduction
(“amputation”) (McCluhan)
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• Marshall McCluhan noted that technology both extends and
reduces human powers.  (McCluhan called this “amputation”.)

• Reduction is complementary to extension.  For example, a
telescope gives you a close-up view of something far away, but
only a very narrow scope of vision.

• How do the other technologies on this slide reduce as well as
extend human powers?

Progression of
Technology -
Extension and

Reduction

• naked eye
– normal sighted person can make

direct visual judgement

• spectacles
– myopic person can make visual

judgements

• telescope
– distant person can make visual

judgements

• telecamera projecting images
directly onto TV monitor

– person elsewhere can make visual
judgements

• telecamera converting non-visible
radiation to visible light, before
projecting onto TV monitor

– person anywhere can make visual judgements
of invisible phenomena (e.g. infrared or Xray
spectrum)

• telecamera feeding images to videotape
– person at a later time can make visual

judgements, by watching the tape

• telecamera feeding data to computer
– person at an earlier time can make visual

judgements, by programming them into the
computer in advance

Surveillance &
Panopticon

• Bentham’s panopticon - originally a
prison designed so that the warder
could watch all the prisoners at the
same time.

• By extension, any technical or
institutional arrangement to watch/
monitor large numbers of people.

• Provides a metaphor for various
modern technologies

– CCTV

– database (e.g. CRM: customer
relationship management)

– workforce monitoring.

• The panopticon provides
surveillance, and may result in a
loss of privacy for the people being
watched / monitored.

• If you know you’re being watched,
this may trigger various feelings -
both positive and negative.

• The panopticon gives the illusion of
completeness - so the watcher
comes to believe two fallacies

1) that everything visible is important

2) that everything important is visible
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Examples:
• Video on

Demand
• Internet
• …

Technology
Trend:

Towards
Infinite

Availability

Fantasy
• Instant gratification

• Wherever I want it

• Whenever I want it

• Zero difficulty

• Zero risk

Reality
• More rapid

– Faster response

• More widely available
– Distributed, global
– New markets, new customers, new technical

platforms

• More often available
– 24 hours, 7 days, zero downtime

• Easier to use
– Reduced skill barriers, faster to get started

• Improved quality
– Greater reliability, predictability, security, …

Background
Invisible, taken-for-granted
Supporting devices

Foreground
Visible, measurable
Available commodity

Technology
Alters

Visibility
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Organizational Intentions
Plans, policies, expectations,
strategies, tactics, budgets,
contractual commitments,
espoused procedures, formal
organization structure

Organizational Realities
People, behaviour, beliefs,
skills, resources,
mechanisms, software, tools,
interfaces, actual
organization structure

technology
requires

changes to

reality gap

Accommodation

Technology as built
Devices, support systems
(vendor hotline), interfaces,
training packages, standard
(reusable) solution templates

Technology in use
Local instructions &
guidelines, working practices,
fixes and work-arounds, user
templates,

usability gap

Assimilation

user org
requires

changes to
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Technology
as built

Technology
as used

Organizational
intentions
(espoused theory)

quality
(stated
needs)

quality
(implied
needs)

maturity = congruence

Organizational
realities
(theory in use)

maturity = congruence

Success
Measures
Quality &
Capability

Sociotechnical
Systems

Sources of approach

• Anthropology
– Mapping networks of relationships

among the material and symbolic
elements of a system.

• Psychoanalysis
– Interpreting group dynamics

• Systems Theory
– Cybernetics - regulation with

feedback instead of supervision.

– Kurt Lewin’s Field Theory

Thought to address

• Problems of productivity

• Quality of working life

• Industrial democracy
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People Control Machines

Or is it the other way around?

Sociotechnical
Systems

Situation 1

• Machine = Aeroplane

• Man = Pilot

• Training = Intensive, Complex,
Realistic Simulation

Situation 2

• Machine = Nuclear Power
Plant

• Man = Operator

• Training = Simplistic, Linear

Discussion
Questions

• A large financial institution has a call centre, where employees are engaged
full-time taking telephone calls from customers. A technology project is
initiated to develop and install a new system; this system will monitor and
control the duration of each call, so that the productivity and throughput of
the call centre may be improved. Identify the management issues for this
project, including any potential benefits, costs, risks and other impacts.

• While visiting a factory, you notice an operator who spends most of his time
watching woollen material pass into a machine where it is scoured.  25% of
his time is involved adjusting the input to the machine, 75% is spent watching.
It is as if the operator is chained to the machine; he complains that he cannot
even take time to read a newspaper, let alone a training manual.  What kinds
of improvement might be worth investigating? Sketch what kind of detailed
investigation you would need to carry out before you could recommend
specific improvements to the management of the factory.
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Reading

Required

• Hatch, Chapters 5 & 12

• Handy Chapter 9

Suggested

• Mary Catherine Bateson, “The
Revenge of the Good Fairy”

• Scarbrough & Corbett, Technology
& Organization

Advanced

• Albert Borgmann, Technology and
the Character of Contemporary
Life (Chicago University Press)

• Bruno Latour, Science in Action
(Harvard)


