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SERIES INTRODUCTION

The nature and purpose of education in the workplace has been the subject
of much debate in Australja in recent years. While the vagaries of local and
international competition have led many firms to reconsider the role of
their workforce and the training requirements this entails, governments
have been equally keen to adapt existing education systems to the per-
ceived needs of industry. Leading union bodies have been distinguished in
this debate by their pro-active role, outlining the path by which a recon-
structed industrial climate can win the nation a new place in the world
economy.

The scrics of monographs of which this volume is a part explores the
approaches to learning currently modeled within industry. In the process
the question incvitably arises as to whether existing orientations and
practicesare in thebestinterestsof the variousstakeholdersin the workplace.

The arguments developed in these monographs address themselves
to a range of contemporary issues in industrial education. To date, prevail-
ing approaches have rested upon narrow, instrumentalist notions of learn-
ing; in their different ways, the writers have sct out to challenge this
orthodoxy. Indoing so, they highlight the silences—on questions ofgender,
class or cthnicity—that underpin the behavourist outlook still dominant in
the world of training.

In preparing this series of monographs, the course tcam has sought to
address issues that are of fundamental concern to those involved in the
complex and demanding ficld of workplace learning. It is hoped that, inits
own modest way, the pedagogy we have developed can serve to exemplify
a different notion of what industrial education might become.
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Introduction

Today we live in an age of constant and rapid change. There is a Chinese
saying about such periods in human history, ‘may you live in interesting
times’. It sums up wonderfully theambivalence that most people feel 1bout
life in the 1990s. We are certainly experiencing ‘interesting times’, and for
many it does appear to be more of a curse than a blessing.

‘Interesting” may be the best term to describe our contemporary
period as there is not much agrecment among scholars and commentators
about the nature of thechanges that we are going throughasa society. There

is even less agreement about the nature of the society into which we are
evolving,.

New technological revolution

James R. Beniger, author of Contro: Revolution, a book about the emergence
of the information society’, lists seventy-five names or expressions used by
analysts to refer to this ‘new age’. These labelsinclude such familiar phrases
as the ‘global village’ and the ‘third wave’. Another popular way to
generatenew termsistolinkanew machine or material with the word ‘age’,
resulting in, for example, the ‘robot age’, the ‘computer age’, the ‘silicon
agc’, the ‘microelectronicage’, the ‘communicationsage’ and the ‘information
age’. But an even more popular choice is to use some term with the word
‘society’—producing the ‘information society’, ‘telematic society’, "post-
industrial socicty’, ‘service-class society’ and ‘post-capitalist society” (see
Beniger 1986, pp. 4-5).

One of the problems in giving a name to these changes is that we are
still uncertain about the direction in which we are heading. Referring to the
present period asa new age or anew socicty also implics a major break with
the past. Clearly, onc could argue that human history is full of change, and
that throughout human history there have been periods of rapid transition
in technology and social relations. Today, however, there appears to be
something unprecedented in the pace and breadth of the change we are
experiencing. Taken together, these transformations in the workplace and
in our socicty constitutc a new social revolution, similar in impact to the
‘industrial revolution’ of two centuries ago. No matter what label future
generations give to the latter half of the twenticth century, it will clearly be
remembered as a time of major change and social transformation.

The industrial revolution saw the shift from a rural, agriculturally
dominated socicty to an urban, industrial socicty. As a result of these
changes, a mass class of wage-carners, dependent on selling their ability to

o




work, was created. Mass transportation systems for the moving of goods,
systems of electric power distribution and communications networks
formed the infrastructures ofa mass commodity-producing and commodity-
exchanging society.

As with the industrial revolution, the changes we are currently
experiencing have their roots in an earlier period. Much of our present
understanding about our socicty and the institutions that mould our lives
is the product of a world constructed after the industrial revolution.

The effects on public institutions

Public schools in the Western world are an example of an institution that is
shaped to meet the nceds of the past. It has often been said that today we
have an education system suited to the needs of the industrial revolution.
The underlying assumption is that school is primarily for young people,
and that most of us will complete our formal education in our youth.
Everyone is expected to attend school full-time from the age of five until
sixtecn (though increasingly we are entering schools carlier and leaving
them later). In their carly teen years, students will make'a lifetime career
decision (sometimes by their own choice, but most often through courses
and institutions designed togive thema certificate or licence of completion).
Even the very structure of schooling—compulsory, full-time study, with
summers off for good behaviour—is preparing students for the world of
work as employees and to make them obedient, literate workers.

Today, we recognisc that most of us will be going through a number
of carcer changes in our lifetime. Futurists predict that workers entering the
labour market today will experience an average of seven or eight major
carcer changes in their workinglife. Increasingly, workers from all walks of
life will need to become lifelong learners, moving in and out of formal
educational environments and acquiring new skills and knowledge
throughout their carcers. But our publicly funded educational institutions
arc not structured or designed to support the adult learner.

Similarly, the majority of social programs in the Western world,
pensions and benefits are designed to meet the needs of a previous age in
which workers were expected to be less mobile. For example, vacation time
and other benefits arc often tied to an individual’s seniority with a particu-
lar company or firm, but not to his or her age, a situation which effectively
penalises a worker for changing jobs. Similarly, pensions are rarely fully
portable. A change of employer or a middle-life break in employment can
resultin a significant reduction in retirement income. With the exception of
a few occupations (e.g. teaching) workers are rarcly permitted extended
leave from work for additional education.
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As we begin to discuss the transformation, which is taking place in
work and work organisation, itis valuable toconsider carefully the changes
" which will be necessary in our institutions. We will also need to consider
how to protect workers while simultaneously deriving the maximum
benefit from the new technology for the wider society. Discussions about
technological change are full of the language of costs and benefits, but it is
not enough to ask: ‘what are the benefits?’, ‘what are the costs?’. The

appropriate question can be better framed as: ‘whose benefits and whose
cost?’ (Franklin 1990, p. 124)

Crossroads

Our world has not yet been fully transformed by the new work practices,
relations and technologics of the ‘information age’. While we can point to
specific examples of dramatic changes, such as, the proliferation of micro-
computers in homes, offices and schools, the information revolution is still
in process. This makes our age a very exciting one in human history: a time
when major changes are taking place and when we can make dramatic
breaks with the past.

Itis for this rcason that many of the authors writing about the present
describe us as being at a ‘crossroads’ of technological change. Although the
new technology holds marvellous potential to benefit workers, and al! of
society, many peoplein the workplace have experienced problemsassociated
with its introduction and application. Let me bricfly review some cf the
positive and negative features, and the potential of technological change as
it is currently being introduced into the workplace.

Positive potential of new technology

A great hope for new technology lies in its potential for eliminating or
reducing dangerous work, through cither the complete automation of
dangerous jobs or the close monitoring of work and working conditions in
these environments, Liberation from strenuous, dangerous work has long
been a dream associated with technology, even during the industrial
revolution. With the coming of the ‘age of information technology’ there is,
for the first time,anopportunity foremancipation fromtedious, repetitious
and mindless work as well. The industrial revolution created strong ma-
chines, the new ‘information age’ is now witnessing the development of
‘smart’ ones (sce Zuboff 1988).

In addition to freeing people from mindless work, information tech-
nology promises potentially limitless access to information. The new ways




of acquiring, analysing and presenting information have already started to
create new jobs and products.

Some workers can see their skills increasing as they learn to use and
modify new systems. As more information i$ captured electronically, the
ease and speed of transmission of this information as compared to tel-
ecommunications networks makes it possible to transfer information and
work around the globe. No longer will workers in a myriad of occupations
and professions have to travel to an employer’s place of work. They can
‘telecommute’, by accessing their work remotely from the location of their
choice. Through telecommuting, students, researchers and the like have
access to libraries, databases and information sources from around the
world. Froman cnergy-conservation perspective, telecommuting will mean
tremendous savings, with the potential to end the “gridlock’ of cars and
other motor vehicles during rush hour in our citics.

Information stored clectronically takes a fraction of the storage space
(as well as heating and energy requirements) that traditional paper-based
systems require. Electronically stored material has tremendous flexibility.
~ Itcanbe searched, compiled and reformatted endlessly to meet a multitude
of user needs and interests. It can be copied and recopied rapidly and ata
fraction of the cost of paper-based systems. Entire libraries of materials can
be stored on a few computer tapes.

Computer-based systems are significantly cheaper, more energy-
cfficient and conserve more raw materials than previous technologies.
They are also onc of the few products for which prices are falling as their
capacity and utility continucs to grow. The savings achicved by the use of
computer-based systems can be multiplied when combined with work
reorganisation tocliminate wasteful duplications of recordsand information.

In manufacturing and industrial production, flexible systems can
both reduce thedown timeand set-up time of machinery, as well as increase
the flexibility of production. The speed and accuracy of new systems car in
turn significantly increase productivity, which holds out the potential tor
both increased leisure time as well as overall cost reduction. The combired
speed in information processing and flexibility can reduce waste in pro-
ductionand in the cost of inventories through new methods of production,
such as ‘just-in-time’ delivery systems.

Another important arca offering tremendous potential for the posi-
tive applications of new technology is the provision of products and
services for the disabled. Computer-based systems could provide much
assistance to the mobility, hearing, speech and visually challenged.
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Negative aspects of new technology

On the negative side, the rising level of unemployment and an overall
employmentshift associated withnew systems isthe foremost concern. The
downside of ‘labour saving’ and ‘increased leisure time’ can be unem-
ployment for those whose labour is displaced. The introduction of new
technology has botheliminated as well as created jobs. Neitheris itaccurate
to assume that the new jobs created by new technology are ‘high tech” and
well-paid, and not all the jobs climinated are mindless or dangerous. There
is no guarantee that the workers displaced by new technology will beable

- to re-enter the job market and take up the new positions created by
technological change. Often the skills required in the new jobs are totally
different to the old skills replaced by automation.

Many of the jobs that are currently being eliminated by automation
are well-paid, semiskilled production jobs in manufacturing. Much of the
new employment, on the other hand, isin the unorganised and poorly paid
service sector. In addition, there is an overall increase in part-time work,
often at the expensc of full-time jobs. Weare also seeing the introduction of
shift work and clerical work where it has not traditionally been part of an
industry.

These workers are the victims of new technology and are hidden from
view in thediscussions about ts positive aspects. Inspite of the potential for
eliminating tiring, repetitious jobs, new technology in many cases has
actually contributed to the loss of skills (deskilling) and decrease in job
satisfaction through the isolation of workers. Workers on new information
systems often complain that they have no control over their work, that
machines now govern their daily pace. As more and more work becomes
machine-regulated, people may increasingly become alicnated from their
jobs, coworkers, clicnts and customers.

Telecommutingand work-at-homehave prompted thereintroduction
of ottageindustrics’, only this time in information processing. It is feared
by many that a return to work-at-home will undermine much of work’s
social aspect. Conversely, what happens to the character of our homes
when they are converted into places of work? For organised labour, there
is another »roblem. As work moves away from centralised locations, and
a large, permanent, full-time workforce to temporary, limited-term, con-
tract employees, there are major difficultics in organising the new workers.
For the whole of socicty, we must ask how working conditions and
workers’ rights will be protected when workers are physically isolated.

The case with which computers can monitor work and the worker,
which is an important safety factor and bonus for workers in dangerous
environments, can become a gross invasion of privacy and a source of




tremendous anxicty when used as electronic surveillance. In clerical occu-
pations, employees’ work performance can be constantly measured, even
to the indiv.dual key stroke and fraction of a second. This intensive
surveillance is stressful and has led to new concerns over the invasion of
privacy and the civil rights of workers. There are also a number of occu-
pational health and safety concerns related to stress from a machine-
regulated pace and electronic monitoring, as well as injurics from rapid

repetitive motions associated with clectronic keyboards ar.u the speeding
up of work.

Choices

How do we take advantage of technology’s positive potential for trans-
forming our lives and our world while at the same time avoiding the
negative effects? Is it simply a matter of voting for one or the other option?
If we sce technology as a human process, one shaped and fashioned by
social decision-making, then it is not a question of simply predicting the
future, or of watching and waiting to sce if the positive potential wins out
over the negative. People today are making choices atout technology in
their workplace, schools and homes. These decisions will influence our
future options and decisions. In this sense, we are in the process of making
the future rather than simply predicting it.

Choices about appropriate technology are exercised in a number of
different ways, although not all options are equally plausible at any given
point. We make choices about technology through our purchasing power
in the marketplace; by political means, through voting, lobbying and
influencing regulation and programs of government; and coliectively, in
the workplace as members of unions or employee associations.

Clearly, we are notall equal in ourinfluence in the marketplace. Large
companies and major purchasers have significantly more influence than
individuals. Often, technological choices exercised in the workplace have
aprofound effecton the direction of technological developmentand on our
social choices. For example, when the largest computer firm in the world,
IBM, decided to enter the personal computing market, its equipment
quickly became the industry standard.

Also, we are limited in our purchasing power to that which has
alrcady been produced. For example, itis difficult to opt, as individuals, for
mass rapid transit through the marketplace if this option is not available.
While it may scem that we have endiess choices in technology, the market
steers the choices in a particular direction. A major direction in toda;’s
computingindustry isthemove toward displacement of la>ourand toward
developing ‘smart systems’ or ‘expert systems” which capture and process




immense amounts of infoi mation. These systems will permit highly skilled
operators to have even greater access to information, and they may al<o
permit ‘expert’ behaviour and mastery of complex tasks or subjects by
unskilled labour.

Asa good general rule the earlier in ite design and development stage
that influence and demands are placed on a particular system, the easier i*
is to bring about change in that system. A goad illustration can be seen by
looking at the development of the typewriter keyboard.

The oidest design component of any computer is the layout of the
keyboard. Therather peculiar configuration found onany standard keyboard
is termed "QWERTY’, in reference to the order of the first six letters on the
top row of keys. This configuration was developed and patented in 1867.
Before the QWERTY design was adopted, the first keyboard designs were
simple alphabetic layouts (clements of which can still be seen with GHJKL
allina re © But it was found that once a typist developed any speed the
type bars jammed using this configuration. So, a study was commissioncd
1o determine the frequency of letter combinations in the English language,
and thekeyboard was redesigned to assure maximum separation of frequent
combinations. That is why, for exa'nple, the letter E (the most frequently
used letter in the English language) is on the left-hand side of the keyboard
and on the upper row, not on the home row. This keyboard configuration
was deliberately designed to slow the typist down. In a mechanical age,
where typists’ skills could quickly outstrip the typing machines capacity,
theQW ERTY configuration wasanappropriate response to the technological
limits of the day. Today, however, with clectric and electronic keyboards
the speed limitations of the mechanical keyboards have long since disap-
peared. In the 1930s a scientific board, Dvorak, was developed with a key
configuration designed to maximise typing speed. But with millions of
typists trained on QWERTY, the new board never caughton, in spite of the
fact that it improves typing speed. _

There are many obstacles to the positive approach to the design,
implementation and use of new technology. One of the major problems in
trying to understand technological change is that technology is one of the
most mystified of topics. It ranks sccond only to the economy as a phe-
nomenon which is constantly talked about in a context that is guarantced
to make people fecl like powerless victims (of technological change or of
cconomic forces). How are normally sclf-assured citizens turned into shy,
passive victims by technological change? Simple. The term “technology”
becomes a catch-all phrasc for a variety of new equipment, organisational
changes and reconstruction of work. Technology becomis synonymous
with science and progress. Who could question science? Whio would want
to question progress?




For all the attention given to technology, itis rarely ever defined. This
is also part of the mystification process. If we do not really know whatitis
we are talking about, then confusion is not only understandable, it is
inevitable.

Defining technology

N

A first step in demystifying technology is to define exactly what we mean
by the term. Generally, we tend to use “technology” to refer primarily to
machines. But technology is much more than hardware, machines and
artifacts (things we can kick). Technology is also applicd to systems,
structures and methods. It is the ways in which we, as a socicty, organise
ourselves in productive enterprise. It is infrastructures as well as artifacts.
In computer terms, it is the software as well as the hardware.

The definition which we will use is: ‘technology is the means and
processes through which we as a socicty produce the substance of our
existence’. This definition sces technology as fundamentally a human
process with human choices and decision-making at the centre. It describes
technology as a system, rot simply as artifacts or processes in isolation. In
broad categorics, we can include in our definition of technology five
specific items: tools, materials, energy forms, techniques and organisation
of work.

While these five clements are all components of technology, some
items have been historically more readily identified as technology than
others. This itemised definition is useful for more than simple academic
accuracy. Since technology is so often mystified in our society, a look at its
componentsallows usto see the pervasive naturcof the social transformation
captured in the concept of technological change. So, let us look in turn at
each of the five elements included in our definition of technology.

Tools are the most obvious category. For most people, tools are
synonymous with technology. They are readily identified as the risc of
civilisation and human development through tool-making, or as the new
tools being introduced into the modern workplace, such as robots and
computers. History is full of examples of the significance of particular tools
in human and social development (c.g. the role of the stirrup in military
history, giving therider considerable stability and balance and contributing
to military superiority, or the role of a particular shape or design of plough
leading to greatly improved planting, tilling methods and harvests). Few
would dispute that tools are a part of technology but it is important to
recognisc that technology is much more than tools—no matter how simple
or complex the tool may be.




New materials, for example, can be almost as significantin their social
impact as new tools, but changes :n materials are less often recognised as
important components of technology. Historically, of course, we have
referred to materials (especially metals) to demarcate stages in the devel-
opment of ancient societics—the Stone Age, the Iron Age and the Bronze
Age. Increased sophistication in the making and refining of materials was
judged as a demonstration of progress by ancient societies.

In this century, we have experienced some important revolutions in
the use of materials. The ‘computer age’ is often called the ‘silicon age’,
referring to the use of silicon as the material from which computer chips are
_ built. But the computer industry is.not the only one to have gone through

a materials revolution. If we think of technological change in some of the
building trades and in construction, for example, the replacement of metal
and wood by plastic has been a major component of technological change.
Likewise, the changeover from metal to plastic piping has resulted in a
major change in plumbing. The introduction of fibre optics has made it
possible to replace metals in communications wiring. In car engine blocks,
new ceramic materials are being used.

Identifying new energy forms has been another way that we have
traditionally described technological revolutions. Theindustrial revolution
is often referred to by one of the power sources harnessed in this period, the
‘stcamage’. There was, of course, stcam before and after the ‘steam age’,but
harnessing steam as a portable energy form revolutionised production and
transportation during the industrial revolution. Today, of course, there is
much talk about the prospects for nuclear energy, but the major source of
power in the information revolution remains electricity, regardless of
whether it is produced by coal, hydro-or nuclear power.

Technique is a more complicated technological concept than any of
the other elements described so far. By technique, we essentially mean new
or different methods of doing things. A good example is in the construction
industry. Here, the usc of concrete as a building material has been greatly
enhanced by reinforcing it with steel. Neither material is new, but using
steel mesh and beams to reinforce concrete wasa change in technique which
greatly increased its utility in construction.

The last clement of technology in our list is unquestionably the most

. significant inits social implications. Wehave used the term ‘organisation of
work’ to capture a large variety of methods, structures and hierarchies
associated with technology. By the phrase ‘organisation of work’, we are
not referring specifically to unions, but to how labour in general is organ-
ised tousc those tools, materials, energy formsand techniques that produce
the goods or services which we, as a society, need in order to survive.




The significance of the labour process

As with some of the other elements of technology, the dominant methods
of organising work have often been used to characterise specific periodsin
social development. Work organisation can have a profound effect on our
lives. Forexample, the fundamental difference between craftand assembly-
line work does not involve a change in tools, materials, energy forms or
techniques, but a change in work organisation. The first assembly lincs
were organised by restricling workers to a position on a bench or on the
shop floor. Individual workers were told preciscly what to do. Complex
assemblics were divided into a multitude of separate steps and individual
workers were assigned one or two tasks to be constantly repeated at a
carefully monitored rate throughout the day.

This type of preciscly organised, supervised, timed and measured
work was termed ‘scientific management’ or “Taylorism’ after one of its
originators, Frederick Winslow Taylor. Eventually, this type of work or-
ganisation came to be the dominant method in mass manufacturing,
especially in lcading sectors of the economy such as automobile manu-
facturing. Later, the whole economic model dependent on this mass pro-
duction method was termed ‘Fordist’ after US automobile manufacturer
and entreprencur, Henry Ford. '

The term ‘craft’ has been used to describe an organisation of work
where the worker maintains control over his or her product throughout the
production process. Craft workers, whether cabinet makers or computer
programmers, follow the product through all of its stages from inception to
final output. Independence of action and a great deal of control over the
labour process is assoaiated with craft work. The skills acquired by craft
workers are neither employer-specific nor job-specific, and thus permit
craft workers a good deal of flexibility in the job market and the gencral
transferability of skills. Today, many of the jobs which fit the craft model are
professional occupations.

For most workers, management-determined work organisation can
be the most significant factor in influencing their use of technology. Often
the constraints, which are seen as the limitations of the technology, are
conscious management choicesin the design of work. Forexample telephone
operators, through the use of computer databases and clectronic switching
networks, have access to far more information and systems capacity than
their designated job of simply giving tclephone numbers for directory
assistance. Yet, in most instances when contacting the telephone company,
you must speak to the accounts office for billing information, a different
office for reporting problems with your telephone and yet another arca for
the long-distance operator or dircctory assistance. This is an example of




how the old Fordist labour process, with its strict division of labour and

separation of tasks, has been reproduced using the new technology.
When we talk about choices in the design, development and use of

technology, we must include the organisation of work in our definition. It

is in the arca of work reorganisation that therc is tremendous positive
potential for new technology.

Technological determinism

Aside from the practice of mystifying technology by not defining what we
are talking about, an additional form of mystification sees technology asan
untouchable, natural force. Thisis referred toas technological determinism
and is reflected in the widely held belief that technology is unbiased,
incvitable and progressive. A technological-determinist stance tends to
contribute to the fecling of victimisation which many people have about
technology. Rather than thinking critically about technology in terms of
how it was constructed, under which specific conditions and how it canbe
changed, technological-determinist attitudes assume that the individual,
not the system, must change. This view rather confuses the subject with the
object. It demands that people must learn to serve technology, rather than
learn to fashion technology to fit human needs. Debunking the myth that
technology is unbiased, incvitable and progressive enables us to work
creatively with technology and, when necessary, to change it.

To deal with the question of ‘bia<’, we should return to our definition
of technology as a hu. an process. We .end to see technology as machines,
hardware and artifacts, and therefore have a great deal of difficulty trying
to imagine inanimate objects as having biases. But let us look at a very
familiar example: hand tools. Mass-produced hand tools arc most often
designed and constructed to fit an average male right hand. Left-handed
people can immediately spot one of the biases in hand tools and, in fact,
there are now many tools that offer right or left grips. For women; too, many
hand tools feel awkward, uncomfortable and difficult to manage. It may
very well be because the grips are simply too wide or thick to permit
efficientcontrol by anaverage woman’shand. Thisis a very simple bias. For
the most part, it can be casily remedied by reducing the grip size. But, what
is important is the recognition that even something as inanimate as a hand
tool is full of human biases and assumptions, not only about the usc of the
tool, but also about the tool user.

When we get to more complex machinery, such as computers (tools
that often include forms of work organisation as part of their design) the
bias is initially a little more difficult to spot. Yet, if we look at any large
computer system manual, we will discover that much of the content is not
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about how to do things’ but more about the hicrarchy of whois ‘permitted’
access to which levels in the system.

We are not accustomed to looking for biases in technology. On the
other hand, most of us are well schooled at reading text critically. We
readily identify written work with an author and ask questions about the
author’s viewpoint. We know that when an author writes a book, for
example, that person will have a specific point of view. Depending on his
or her view of world affairs, unions or the economy, the author’s bias will
show in the choice of facts, emphasis and approach of the final product. In
a similar manner, when an engincer, designer or technician designs a
machine, his or her biases will appear in the hardware and software
produced. _

It is a fair assumption that the vast majority of people currently
designing technology will never have to use these machines. In the office
cquipment area, for example, the majority of designers have never worked
in offices and have very little idea of what the day-to-day job of a clerical
worker entails. Furthermore, they design the equipment for the purchaser
(usually management) who may never have to usc it cither. It is not usually
designed for the end user, the worker. Similarly, a lot of factory and
production cquipment is designed with controls in awkward positions,
forcing the operators to fit themselves to the machine rather than fitting the
machine to the operator.

Many of the current technological designs reflect an underlying
prejudice against workers. They are designed with the assumption that
workers are lazy, stupid and incompetent. Many systems designers belicve
that workers will purposcfully destroy or undermine systems if they have
too much control, and much effort in design is aimed at ‘worker proofing’
or even ‘idiot proofing’ technology. This is hardly a design prescription for
social advancement or a technology for liberating humankind.

If you think this criticism is harsh or an exaggeration, consider for a
moment the following quote frora Boguslaw:

Our immediate concern, let us remember, is the explication of the

operating unitapproach to system design, no matter what materialsare

used. We must take care to prevent this discussion from degenerating

into a single-sided analysis of the complex characteristics of one type

of system material: namely, human beings. (Boguslaw 1965, p. 112)

What we need isaninventory of the waysin which human behaviour
can be controlled, and a description of some instruments that will help us
achieve control. If this provides us sufficient ‘handles’ on human materials,
0 that we can think of them as one thinks of metal parts, clectric power or
chemical reactions, then we have succeeded in placing human materialson




the same footing as any other material and can proceed with our problems
of system design. Once we have equsted all possib! s materials, one simply
checks the catalogue for the price, operating characteristics and reliability
of this material, and plugs it in where indicated. For an engineer or
industrial designer, these are precisely the terms upon which human beings
must be considered. Thisis not, of course, to imply that engineer= are cruel,
heartless or inhuman. They are, as they would put it, ‘simply trying to do
a job'. It is, they would assert, ‘inhuman’ to insist that human beings
perform dutics that can be passed on to nonhuman materials. This frees
human beings for golf, philosophy, music and business deals:

Thereare, however, many disadvantages inthe useofhuman operating

units. They are somewhat fragile; they are subject to fatigue, obsoles-

cence, disease, and dcath; they are frequently stupid, unreliable, and

limited in memory capacity. But beyond all this, they sometimes seek

todesigntheirownsystem circuitry. This,ina material, isunforgivable.

Any system utilizing them must devise appropriate safeguards.

(Boguslaw 1963, p. 114)

Clearly, a bias which sces workers as mere components in the pro-
duction process will not lead to a systems design which augments the
workers’ knowledge and control of the workplace.

Social transformation of technology

When faced with a technological system, which clearly does not fit the task,
workershaveshown tremendousinventivenessand ingenuity inattempting
to adapt inadequate machines to their nceds. The history of technology and
innovation is full of shop-floor developments which reflect the underlying
bias against workers’ adaptivencss and control of technology. Part of this
is related to the Fordist model of production, which is exemplified by
Boguslaw’s description of the riced in engincering to guard against ‘[ma-
terial] sometimes seckling] to design theirown systemcircuitry” (Boguslaw
1965, p. 114). Part of it is related to a more general belief that the progress
of technology is inevitable and any attempt to change it is futile and
inappropriate.

The view that technology is inevitable is often used to undermine
attempts to slow down or change specific designs and implementations of
technology. Concerns over occupational health and safety hazards, em-
ployment security and the environment are all swept aside by the ‘incvita-
bility’ of technological cliange. Yet, there have been many examples of
technology being transformed by mass resistance and/or other forms of
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public or work pressure. Technology, like any other product of human
labour, is socially negotiated and mediated. The development of the
telephone as a means of near-universal, private communication, and the
rise of the personal computer, are both good illustrations of the social
mediation of technology, and of the popular usage of a product moving its
development in a different direction to that which the initiating companies
had foreseen.

Telephone

When the tclephone companies first started to market a telephone service,
they promoted the new technology primarily among business and pro-
fessional people. The equipment was expensive and, for that reason, the
early companies did not envision telephones as a virtually universal
instrument of distance communications. With a small number of users, they
strictly monitored the network for misuse of the new technology. They
were particularly alert for ‘idle chat’ and ‘socialising’ by women, which
they felt were mischievous misuses of a business and professional network.
Today, of course, we hear no such complaints by the telephone industry
against the social communications in which subscribers engage. The tel-
ephoneindustry now encourages people to ‘reach outand touch somebody’.
Chataway, for aslong as you like, and with somconeas far away as you can
afford. Social demandson the technology transformed telecommunications
from an exclusively business and professional tool for a small minority to
a near-universal, private, communications tool for the majority. The tel-
ephone as we know it today is the product of complex social interactions
and transformation (sce Martin 1988).

1BM

Like the telephone companies of the nineteenth century, large computer
manufacturers of the carly 1970s were slow to exploit the potential of
computer technology. It was not the computer giant IBM or any of the large
computer firms that introduced the microcomputer. 1BM, in particular,
disparaged the micro-(personal) computer, arguing that the (inevitable?)
futurc of computing rested with users leasing time on a few large comput-
ers in major centres. Today, of course, the microcomputer market has
reached a point where the most advanced microcomputers have buried the
micro- versus mini-distinction and the most recent generation is providing
stiff competition to some mainframe computers. Again, here is an example
where change may have been inevitable, but it did not go in its initially
intended direction.
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Today, of course, both the computer and the tclephone industry give
the impression that the way their industries evolved were ‘inevitable’. IBM
went so far as to name its first generation of microcomputers ‘the personal
computer’ and today proudly claims to have launched the personal com-
puter revolution. But both these accounts illustrate the tremendous op-
portunity for fashioning and molding technology if enough social pressure
can be applied at the earlicststages of its development.

Whose progress?

Thehardest mythtodebunk about technology is that itis always progressive.
Despite the number of instances of machines being used to replace and
monitor people, as well as regulate the pace, quality and rhythm of work,
the vast majority of workers still accept the myth that all technology means
progress (even if they see no visible sign of it in their own lives or
workplace). Technology canof course lead to tremendous progress, but this
progress must be measured in human terms. We must ask who benefits and
at what cost. Questioning technology in this manner canassist in the design
and development of more socially appropriate technology, since it forces
designersto takeinto accountall the people involved, not just the purchaser.

Let me use an example from the previous century to illustratc my
point. Inthe carly 1800s coalmineownersin England approached a scientist,
Humphry Davy, to assist them in reducing methanc gas explosions in
mines. Davy developed the ‘Davy miner’s safety lamp” which enclosed an
open flame in fine wire netting, thereby cooling the heat from the flame to
below methane’signition point. The company heralded the invention of the
Davy safety lamp as a finc example of technological progress, and cven
today it is often used as an example of science and industry working
together to improve life for us all.

But, from the miner’s point of view, the Davy safety lamp was a
disaster. Use of the lamp led to an increase in explosions and hence fatalitics
in the mines. It made it possible for company bosses to force workers into
more gas-intensive environments, that would have been totally inaccessi-
ble before the invention of the ‘safety lamp’. But most important, itallowed
the mining companies to forestall the real improvement in mine safcty,
proper ventilation. Technological progress must be measnred on a human
scale. The Davy safety lamp may have led to increased profits for the mine
owners, but it certainly was not a progressive step for the miners (sce
Albury & Schwartz 1982, pp. 11-24).

Aside from these general social attitudes toward technology, thereare
a number of specific problems in attempting to assert some control over
decision-making with regard to technological change. Our model of collec-
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tive bargaining, for example, has held that management has the right to
choose the tools, materials, cnergy forms, techniques and organisation of
work. Labour will essentially bargain the price of compensation for hours
worked, skills acquired and years of service. The presumption is that
management initiates and labour responds. Yet, increasingly, today we
mustrecognise thatin order to fashiona technology that will meet the needs
of all of us, workers must have a voice in decisions about the use of
technology in the workplace. If new technology is going to be designed as
a tool of liberation, worker participation in decision-making cannot simply
beadded on. It mustbeintegrated throughout the design, developmentand
implementation cycle. We cannot be a socicty of obedient, powerless

employees during work and frec and powerful consumers after working
hours.

The systems life cycle

1f workers are to be involved in technological decisicn-making, we need to
revise our traditional method of development and introduction of new
technology. The ‘systems life cycle’ has been the traditional method by
which technological change is introduced into a workplace. Variations of
this ‘life cycle’ are taught in business, engincering and computing schools.
The stages in the cycle sometimes vary with different models, but the
essential structure and process remain the same. Figure 1 illustrates the
basic model of a system life cycle—a standard bell-type graph, in which the
X axis is time and the Y axis is cost.

The first stage consists primarily of senior management working with
outside consultants (or assigning in-house staif to do a work study) to
assess problemsand make recommendations for the scope of further action.
At this stage, workers are gencrally not consulted or informed that a study
is taking place, since such planning and change are widely viewed as
management’s prerogative.

Inthesecond stage a conceptual designisdeveloped. A detailed study
is undertaken to determine how informationis currently processed and/or
how goods and service  are produced. This is usually done though ques-
tionnaires, interviews, gathering documentation and observation. Then, a
new systemof work flow and methodsis proposed, withrecommendations
on hardware and software, a time linc, costs and solutions to the problems
identificd in stagesonc and two. At this point, individual workers arc often
the subject of interviews, questionnaires and studies. But the workforce as
a whole is not usually informed of impending changes.

Dectailed design is stage three. At this point, rccommendations are
adopted, hardware is published and programs arc written. Workers are
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often lulled into believing that the earlier signs of impending change, such
as work-site visits by consultants, were false alarms. But by this stage the
organisation involved in technological change invests considerable funds
in the signing of contracts with suppliers and vendors and the purchase of
new equipment. By the end of stage thrce there is a detailed design of the
new organisation of production or service. :

Figure 1 The systems life cycle

1

Initial Conceptual Detailed Design Implementation
lnvestigation{ Design

1

Time

Life Cycle Slage Management UniorvWorker

1. Feasibility Study Initial Investigation | Senior Management & Consultants

2. Conceptual Design Management & Consultants Individual Workers

3. Detailed Design Consultants

4, Implemantation Everybody Everbody

The fourth stage consists of implementation. At this stage, manage-
ment mustscck some worker involvementand cooperationinorder to train
users and schedule the introduction of the new system into the workplace.
By then, most of the raajor decisions have been made and negotiations on
impact and alternative design are necessarily quite limited. Often, discus-
sions arc confined to superficial cffects such as input screens or colours for
new offices and equipment, while massive changes have taken place in the
work organisation and cnvironment.
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Critique of traditional design method

This method of introducing new technology and work organisation is
generally viewed unfavourably by organised labour and by workers as it
relegates union and worker involvement to token participation at the final
stage, long after the system has been almost completely designed and
constructed.

In defending this traditional method, analysts argue that workers are
often interviewed in the first and second stages and are therefore able to
influence the design at these carly stages. However, these interviews are
rigidly structured, one-way, information-gathering sessions with the analyst
finding out from the worker as much as possible about current work
methods. An interrogation, no matter how pleasantly conducted, is not a
substitute for real participation.

This is a flawed method of design, not just from the worker or union
perspective, but also from a social point of view—even, one might suggest,
from a designer’s viewpoint. A major problem with this method is that the
costs of significant changes grow exponentially with time. End users, who
are often the most ‘expert’ sources about their work and needs, are not
involved in decision-making until most of the design decisions have
alrcady been made.

Let us look at a very simple example, that of designing a building for .
access by the disabled to sce how the stage of ‘user’ involvement can be
crucial to an inexpensive design. Until very recently, most buildings were
constructed with no consideration for the disabled. Through lawsuits and
political pressure, some buildings were renovated to make them accessible.
Inall instances, these renovations were more expensive and took longer to
complete than if they had been incorporated in the initial plan,

Worker involvement in systems development

Even the mostconservative systemsdesigners, using the traditional systems
life cycle, recognised that end users must be ‘interviewed’ for their
knowledge. But operations-level expertise cannot usually be acquired by
simply interviewing a ‘subject’. Obviously, workers who do a particular
type of work for seven or eight hours a day have a different understanding,
perspectiveand knowledge of the intricacies of their job than someone who
watches, studies or supervises them. The real positive potential of new
technology is the opportunity toincorporate the knowledge and experience
of workers into new designs and work organisation that has the potential
to both increase production as well as improve the quality of working life.
But itis highly unlikely that the quality of working life will ever become a
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major design criterion unless the workers themselves are part of the
decision-making process in the design of new technology. .

A further reason for seeking worker involvement in new technology
is that much of the productivity gains possible with this new technology
will be from promoting its flexibility. This will require the creation of a new
type of workplace, where workers are part of the development process—
participants indevelopment, rather than simply end usersof rigid systems.

Larry Hirschhorn argues that tacit, shop-floor knowledge will in-
creasingly nced tobeincorporated in thedesign of new technology systems:

Sincethebeginningsofthescientific management movement, enginecrs,

designers, and managers have tried to codify knowledge in explicit

procedures, routines, and machine designs; they have also tried to
separate doing and knowing by limiting the knowledge and planning
competence of shop floor workers. A critical gap hasemerged between
thetacit, experientialknowledge thatcomes from shop floor experience

and thetheoretical knowledge of machine fundamentals. Thisdivision

has limited the development of flexible automation systems, for the

design and integration of control systems require extremely detailed

knowledgeof the specificdynamics of a particular machine system, not

just of machines in general. As onc industrial psychologist notes, The

operator can achievebetter results than theengineer. This can probably

be put down to his ability, derived from intimate experience of the

plant, to take into account the many ill-understood factors which affect

the plant’s running but which he cannot communicatetothe engineer’.

Thetension between learning and controlis now cvident in the politics

or work design. (Hirschhorn 1984, p. 58)

Hirschhorn’sargument for worker involvementin systems development is
based on his appreciation of the ‘skill’ that workers acquire from doing a
job. While experience and knowledge of work routines arc aspects of skill’,
rather like technology itself, skill is a socially mediated product.

The social mediation of skills

When we use the term skill, most people think of an objective, measurable
body of knowledgeabout workand work routines. But skillismore thanjob
knowledge. It also implics job autonomy measured by the range of tasks
and the discretion exercised over these tasks. If we define skill as both job
knowledgeand job autonomy, then dlearly itis very difficult to discuss skill
independent of the organisation of work.

Indebates about the educational implications of information technol-
ogy, many disputes have revolved around whether or not this new tech-




nology will Icad to an increase or decrease in workers’ skills. Clearly, it
could lead to both or either, depending on how work is restructured and
reorganised in the workplace over the next few years. Information technology
has made possible to a new work organisation which could greatly increase
workers’ skills, defined both as knowledge and autenomy. If grafted onto
the Fordist production model of the assembly linc, however, it will simply
be one more instrument for the control and deskilling of workers.

At this point in the information revolution, we are only beginning to
develop new methods of werk organisation. We are at the convergence
stage inan organisational revolution. It is far from determined which new
organisational models will be adopted. As a useful analogy to assist us in
understanding the stages that major changes in technology go through, it
isinstructive to look at the first administrative revolution in office work to
see how over a period of some fifty years the mechanical office developed:

Stages in an adminisirative revolution

There were essentially three phases in the last administrative revolution in
theoffice: stage one, the introduction of new tools and machinery within the
old system of work organisation; stage two, convergence of the new
~ equipment into a new method of work organisation and office division of
labour; and stage three, consolidation of the new work organisation.

The first period, from the late 1860s until the turn of the century, saw’
the introduction of a fascinating varicty of office machinery: the typewriter,
the telephone, tabulators, accumulators, accounting machinesand teletypoes.
In most instances, this cquipment was introduced asa mechanical assistant
to onc aspect or task in a clerk’s job.

In the second stage, called convergence, new work organisation
methods were developed to compliment the use of the mechanical equip-
ment. With significant growth in businesses and increasing demand for
greater administrative coordination, employers sought to rationalise office
administration with new work methods and procedures in order to keep
costs down and to assert maximum control over the growing administra-
tive workforce. This rationalisation of the office included a major restruc-
turing of the organisation of office work. The new work methods divided
clerical work into scparate tasks, creating new dedicated (deskilled) posi-
tions. A copy clerk was created and assigned the sole task of copying letters,
Itthenbecameprofitableaswell as practical to introduce equipment to help
mechanise this new job. The copy clerk was given a writing machine, the
typewriter. In the carly years, the typict was so closcly identified with the
technology that both the machine and operator were called “typewriters’.
Another part of office administrative rationalisation included the replace-




ment of some male clerks by female workers. Aslong as the clerk’s position
was seen as an apprenticeship for becoming a businessman, owner or boss,
it was inconceivable that a woman would hold such a position. But in the
newly reorganised offices, women could hold new, deskilled positions (e.g.
typewriters and copy clerks) as long as it was clear that they could not
advance to managerial positions. Few male clerks objected to'the mecha-
nisation of the lowest jobs in the office.

In the final stage, consolidation, the new work method of dividing
clerical functions into specific tasks became gencralised. The office came to
mirror the factory in scgmented work organisation. Scientific management
entered the office and clerical jobs were divided into dedicated, deskilled,
isolated departments. In the accounting office, there were payroll clerks,
accountsreceivable clerks and accounts payable clerks. Few clerical workers
followed a job through from beginning toend. Instead, their work consisted
ofa Fordist productior model of contributing one more step in a multi-step
process. Once consolidated, the mechanical office of the 1920s remained a
dominant model of work organisation until as late as the carly 1970s.
Organisationally, the office of the 1970s would have been quite familiar to
clerical workers from the 1920s.

From the mechanical office to the paperless office

If we look at the changes which are taking place in the office today as we
replace the ‘mechanical office’ and move toward the new ‘clectronic office’,
we can trace the same stagesin the developmentdiscussed in the risc of the
mechanical office. On the move toward the ‘paperless office’, we have
clearly passed the first stage, introduction of machinesinisolation. This was
the period of the 1960s and 1970s when many offices introduced micro-
clectronic equipment. Underlying the concept of new tools or machines
introduced in isolation, many of the systems introduced into the office at
this time were referred to as ‘stand-alone’ systems. Some of the equipment
entering the office at this time was: word processors, clectronic data
processing equipmen:t, databases, accounting systems, telecommunications
and facsimile reproduction equipment. Word processors were seen as
powerful, smart typewriters. Electronic data processing was scen as an
clectronic filing cabinct. Telecommunication was viewed as an enhanced
telephione service. In this first stage, the new equipment was essentially
-incorporated into the existing method of production and processing, pos-
sibly lcading to a slight productivity gain orincrcased accuracy or access to
information.
The second stage, convergence, is where w » are today. The real
integrated potential of the new machines, which were first introduced in
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isolatior,, is sought through attempting to link these machines into new
systems. No-onc wants a stand-alone system, compatibility is now the
watchword. In officcautomationthis stage is characterised by thescarch for
‘networking’ capabilitics which will permit information to be casily and
accurately transferred and shared by a wide variety of equipment. Some-
timesreferred toasthe ‘paperlessoffice’, an evolving new work organisation
is appearing which assumes that information will be ‘captured’ as close to
the source as possible. Once entered into the system, the information will
neveragain have to be re-entered, climinating the endless repetition,
duplication and crror associated with paper-based systems.

The “paperless office’ is not yet a reality, but the various changes in
work organisation which we are sceing today are part of the move toward
a very different labour method in information processing. Although we
have passed the stage of introduction of new equipment in isolation and
havecalready begun the stage of convergence, we are still not at the stage of
consolidation. This means that it is an ideal time for proposing alternative
models to work organisation.

Labour transforming technology transforming
labour

While many of us recognise the need for participation in choices and
decision-making with regard to technology, this challenge comes at a time
when most of us are under tremendous pressure. New technology has
alrcady contributed significantly to the disciplining of organised labour
and many of us feel powerless in the face of the massive changes. The
generalmystification of technology in our society contributes to our feeling
of powerlessness. )

Technology is and will continue to transform the workplace. Here,
more effectively than anywhere clse, workers have an opportunity to play
a major role in determining the outcome of change. There is a tremendous
opportunity for workers and other groups in society to begin to construct
alternative, liberating models of work and life. 1t is essential for the entire
community that workers—the experts in the workplace—provide an al-
ternative vision of how socicty can produce goods and services, minimise
waste and maximisc the quality of both worklife and what is produced.

A first step in constructing an alternative vision is to learn to analyse
critically and evaluate socially mediated processes such as techrology and
skill. The industrial revolution made literacy an important tool for the
entire workforce. In the ‘informationage’, anadditional type of literacy will




be required: the ability to understand and think critically and imaginatively
about technology.

There is a slogan in the computing industry that, ‘the best way to
predict the future is to create it’. There is an unprecedented opportunity
today to begin to create a new future for all of us in the workplace. Weare
still living in “interesting times’ when major changescan and will take place.
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New advances in technology--in genetic engineering, in robotics, and

particularly in cowmputers—-—are transforming the lives of Americans in
the home and the workplace. While the micro-computer has signalled the
arrivsl of "high-technology" in the home, many observers believe that
its influence in the workplace will be even more profound. Not only do
industries producing micro-processors, robots, and the fruitas of
bio-technology promise rapid growth in sales and employment, but
micro-computers snd robots sre also expected to transform other
industries and occupations throughout the economy. One observer
predicted that 40 to 30 percedt of all American workers will be using
electronic terminals by 1990 (Giulisno 1982, »p. 152).

Government leaders, Republican and Democrst slike, see the growth
of high-technology as one key to solving America's current economic

oroblems. As President Reagan said in his State of the Union Address on

January 25, 1982:

...a8 surely as Americans' pioneer spirit made us the
industrial giant of the 20th century, the same pioneer spirit
today is opening up another vast froutier of opportunity--the
frontiec of high technology. In conquering this frontier, we
cannot write off our traditional industries, but must develop

the skills and industries that will make us a pioneer of
tomorrow,

Business lesders have echoed this sentiment, cslling on the educational
system to make the chsnges necessary to provide enough skilled workers
to fual the growth of high technology. As Steven Jobs, co-founder of
Apple Computer, recently stated in a speech at Stanford Univeraity: "A
msssive retrsining effort by government snd privste industry could
alleviste the probles of job skill obsolel‘cence created by the expanding
computer industry" (Stanford Daily 1983).
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Policymakers have proposed vast changes in the educational system
to respond to these challenges. The proposed changes are based on the
belief that our high-technology future will require workers with more
sophisticated job skills. A recent publication from the Education
Commission of the States (1982) exemplifies this widespread belief:

Occupational growth throughout the 1980s is projected to
expand most rapidly in the higher-skilled, technical
occupations. Tomorrow's workers will likely need improved
skills in the selection and communication of information.
Many of today's skills considered to be of a "higher" level
are the potential basic skills of tomorrow (p. 1).

Such beliefs have prompted proposals to upgrade math and science
education in our nation's secondary schools, to place computers in all
elementary and secondary schools, and to generate $1 billion in new
support for high-technology education (Botkin, Dimancescu, and Stata,
1983).,

These beliefs are based on two assumptions. First, future job
growth in the United States will favor professional and technical level
jobs--such as engineers and computer programmers-—that require
considerable education and sophisticated training in computer-related
areas. Second, high technology will upgrade the skill requirements of

existing jobs because workers in those jobs will work increasingly with

" techanologically sophisticated equipment, such as computers.

Despite the widespread propagation of these assumptions, both are
contradicted by available evidence. Most new jobs will not be in high
technology occupations, nor will the application of high technology in
existing jobs require a vast upgrading of the skills of the American

labor force. To the contrary, the expansisn of the lowest skilled jobs

in the American economy will vastly outstrip the growth of high

technology ones. And the proliferation of high technology industries
and their products is far more likely to reduce the skill requirements
for jobs in the U.S. economy than to upgrade them.

In the remainder of this paper we will examine the two common

assumptions about high technology and the supporting evidence in greater
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detail. We will then discuss the educational implications of our

high-technology future.

Future Employment Growth

To what degree will high technology jobs dominate future employment
growth? Accurate.predictions on the composition of future employment
de;;end on the analysis of many factors. These include such influences
as economic growth, labor force demography, foreign trade movements
(many of which are influenced by changes in international exchange
rates), technological breakthroughs, and decisions of multi-national
organizations with respect to the international rationalization of
production. Many of these factors are difficult to predict because they -

are subject to political and economic vagaries on a world scale.

While no méthodology is likely to providé completely accurate

results, those that consider a large number of pertinent influences are
likely to be superior to simple extrapolations or other uncomplicated
projections. 1In this respect, the estimates of the Bureau of Labor
Statistics (BLS) of the U. S. Department of Labor represent some of the
most refined attempts to project the growth and composition of future
emp loyment.

Since the 1960s BLS has periodically conducted a series of
projection studies based on an economic growth model. Over the last two
decades "the methodology has been continually modified to include
greater industrial detail, other models, more rigorous analytical
techniques, a more automatic system for processing calculations, and
broader coverage including labor force and occupations in the current
version" (Oliver 1982, p. !). The methodology incorporates several
assumptions about growth in the labor force, economic output, and
productivity. Further, to allow for uncertainty, recent projections—-
for the year 1990--are based on three different scenarios regarding the
growth of these various factors. The more optimistic projections assume
high growth rates in economic output and productivity, while the more

conservative projections assume lower growth rates.
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The employment projections are based on occupational employment
patterns within detailed industries in 1978, projected employment
patterns within these industries in 1990, and projected totai emp loyment
within each industry based on the economic projections. It is important
to note that employment growth refers only to new jobs added to the
economy rather than job openings. Job openings will be much higher. BLS
estimates that employment growth will account for only one-third of
total job openings between 1978 and 1990 (excluding openings due to
workers’' changing jobs), with the remaining two-thirds due to the
replacement of lworkers in existing jobs who withdraw from the labor
force because of death, retire.ment, or other reasons (U.S. Bureau of
Labor Statistics 1980, p. 6). .

We will limit our discussion to employment growth resulting from
projected creation of new jobs using the BLS figures based on
assumptions of modest growth rates. According to these figures,
employment will increase by 22 million or 23 percent between 1978 and
1990 (Table 1). The fastest growing job categories in relative
terms—--percentage chaunge between 1978 and 1990--include several high
technnlogy areas. This projected expansion apparently has led to the
commonplace assumption that aggregate job growth will be biased toward
high technology occupations. Of the five fastest growing occupations,
three--data processing machine mechanics, computer systems analysts, and
computer operators-~deal with high-technology products, Employment in
these five occupations is projected to increase by over 100 percent,
more than four times the employment growth rate in all occupations.

Such percentage changes are misleading, however. The total number
of new jobs generated in these and other high 'technology occupations
will be vastly outweighed by employment growth in other areas.
Slower-growing occupations with a large employment base are expected to
contribute far more jobs to the ecomomy than high technology
occupations. Of the 20 pccupations expected to generate the most jobs
in the economy during this period, not one is related to high

technology. As Table ! shows, the five occupations expected to produce
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the most new jobs are all in low skilled areas: janitors, nurses’

aides, sales clerks, cashiers, and waiters and waitresses. These five
jobs alone will account for 13 percent of the total employment growth
between. 1978 and 1990. Only 3 or 4 of the "top 20" occupations in terms
of total contribution to job growth require education beyond the
secondary level, and only two require a college degree (teaching and
nursing).

This picture is further reinforced by examination of individual
high technology job categories. 'While jobs for computer systems
analysts will increase by over IOO.percent between 1978 and 1990, only
200,000 new jobs will be created. In contrast, there will be over
600,000 new jobs for janitors and sextons. In fact, more new jobs for
janitors will be created than new jobs in all the five occupations with
the highest relative growth rates. Consider another example: about
150,000 new jobs for computer programmers are expected to emerge during
this 12 year period, a level of growth vastly outpaced by the 800,000
new jobs expected for fast food workers and kitchen helpers.

Emp loyment growth for the economy as a whole will favor low and
middle level occupations. While employmen't in professional and
technical occupations is expected to increase by 20 percent for the
twelve year period, this growth rate is lower than in either of the two
preceding decades (Table 2). Employment in all professional and
managerial occupations increased by 36 percent between 1960 and 1970,
and 45 percent between 1970 and 1980. But it is projected to increase
by only 28 percent between 1978 and 1990. Clerical and service
occupations will account for 40 percent of the employment growth during
this period.

Revised BLS estimates show that high technology occupations, as a
group, will account for only 7 percent of all new jobs between 1980 and
1990 (Coleman 1982)., BLS forecasts are further supported by other

government analyses, such as those by the Department of Defense (Choate
1983),
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In summary, government estimates suggest that employment growth
will favor jobs that require little or no training beyond the high
school level. Although employment in high technology occupations will

increase quickly in percentage terms over this decade, the contribution

- of these jobs to total employment growth will be quite small.

The Impact of Technology on Existing Jobs

While the growth of high technology occupations will not have a
major impact on overall employment growth in the foreseeable future,
high technology w.ill have a profound impact on many jobs in the economy.
Increasingly workers in a variety of work settings will find their jobs
altered by sophisticated computer technologies. Secretaries will work
with word processing equipment; bookkeepers will use computerized,
financial spread sheets; clerical workers in purchasing and inventory
will apply their skills to automated and computerized record systems;
mechanics will use diagnostic equipment employing mini-computers; and
telephone operators will rely on computerized directories. But will the
use of these new technologies require workers with more sophisticated
skills?

To answer this question, it is necessary to examine how technology
is applied in the workplace. The application of technology is part of a
more fundamental process that has characterized production
historically--the process of dividing work tasks into simplified
operations that require few skills to perform. Through this process
production tasks are fragmented into repetitive and routinized
activities for which unskilled and low paid workers can be employed.
This movement toward a minute division of labor was first advocated by

Adam Smith in The Wealth of Nations and later refined by Charles

Babbage:

Babbage's principle is fundamental to the evolution of the
division of labor...it gives expression not to a technical
aspect of the division of labor, but to its social aspect.
Insofar as the labor process may be dissociated, i: may be
separated into elements some of which are simpler than others
and each of which is simpler than the whole. Trauslated into

3 1‘740
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market terms, this means that the labor power capable of per-
forming the process may be purchased more cheaply as dissocia-
ted elements than as a capacity integrated in a single worker.
Applied first to the handicrafts and then to the mechanical
crafts, Babbage's principle eventually becomes the underlying
force governing all forms of work ...no matter in what setting
or at what hierarchical level (Braverman 1974, pp. 81-82).

Technology aids this process. The division of work tasks into
component parts is often accompanied by the mechanization of some of
those tasks. For example, the assembly line adopted by Henry Ford early
in this century, although first controlled by nonmechanical methods, was
soon mechanized (Gartman 1979, p. 200). As technology advances, an
increasing number of work tasks can be mechanized. Advances in
micro-electronics, in particular, threaten to further fragment work
tasks and contribute to the "deskilling" of jobs (Cooley 1983).

The process of fragmentation not only allows employers to lower
their costs, but to better control the production process. The
crganization of work in the United States has evolved from many small,

jocal units into a much smaller numher of large, hierarchical, national

and international organizations. This transformation has been

accompanied by more sophisticated methods of control (Marglin 1974;
Edwards 1979).

Technology also aids efforts to control the workplace:

Machinery offers to management the opportunity to do by wholly
mechanized means that which it had previously attempted to do
by organization and disciplinary means. The fact that many
machines may be paced and controlled according to centralized
decisions, and that these controls may thus be in the hands of
management, removed from the site of production to the
office--these technical possibilities are of just as great
interest to management as the fact that the machine multiplies
the productivity of labor (Braverman 1974, p. 195).

In the case of the automotive assembly line, for example, mechanization
not only reduced labor costs but allowed management to wmore easily

control the pace of production (Gartman 1979).
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It is often asserted that while machines will increasingly perform
tasks previously performed by workers, generally the machines will
perform the most tedious and least skilled tasks., That is, the most
desirable and challenging tasks will continue to be performed by -
workers. Further, as automation becomes more widespread, with more and
more workers using complex, sophisticated machines, workers will need

increasingly complex skills to work with them.

James Bright, a professor at the Harvard Business School,

investigated similar claims more than 20 years ago. He oxamined the
effects of automation on job skill requirements in a variety of U.S.
manufacturing firms. The general assumption, which was as common then
as today, was. that increasing. levels of automation requi.red increasing
skills by operators and other production workers (Figure 1). Bright
observed, however, that the skill requirements of jobs first increased
and then decreased sharply as the degree of mechanization increased:

+osthere was more evidence that automation has reduced the
skill requirements of the operating work force, and occasion-
ally of the entire factory force including the maintenauce
organization...automated machinery tends to require less
operator skill after certain levels of mechanization are
achieved. It seems that the average worker will master
different jobs more quickly and easily in the use of highly
automatic machinery. Many so-called key skilled jobs,
currently requiring long experience and training, will be

reduced to easily learned, machine-tending jobs (Bright 1958,
pp. 86-87).

Evidence for the United States as a whole supports Bright's conclusions:
aggregate skill requirements of jobs in the U.S. economy have changed
very little over the last two decades despite widespread automation in
many industries (Rumberger 1981).

Case studies that have documented the application of more recent
technologies in a broad variety of work settings confirm this teudency
(Zimbalist 1979a). For example, many of the jobs in the printing
industry, such as typesetting, press operating, and photoengraving,
historically have required highly complex craft skills (Zimbalist

i979b). A series of technological advances over the last 30 years has
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enabled many of these operations to be performed by machines. The
introduction of teletypesetting machines in the 1950s took over many
ma_nual typesetting operations. Then the introduction of computer-aided
phototypesetting in the 1960s took over the tasks of word hyphenation
and line justification. Finally the introduction of video display

terminals removed the tasks of composing from the press floor altogether

(Zimbalist 1979b, pp. 107-109). These advances reduced sharply the

gskill levels of workers who remained in the newspaper composing room.
The computer industry itself, the heart of the high technology
revolution, provides another case. Early computers were not only
large and expensive by today's standards, but they required programmers
and operators with fairly complex skills to use them (Kraft 1977;
Greenbaum 1979). But as the technology changed, so did the tasks and
the skills involved in their operation. Computer programming was soon
divided into the more creative, skilled tasks--performed by computer
systems analysts--and the more tedious, .routine tasks—-performed by
computer programers and coders, 'Programming itself became easier as
computer languages evolved from high-level machine languages to packaged
programs to more “user-friendly", menu-prompted packages (Kraft 1977).
Advances made in computer software have meant that workers can use
computers in a wide variety of work settings without any knowledge of
computer languages. The new generation of office computers, for
example, are specifically designed so that 'no special computer skills
are needed to operate" them (Giuliano 1982, p. 149). Moreover, office
computers perform many of the tasks formerly done by secretaries,
actually reducing the requisite skills of office work (Glenn and
Feldberg 1979). Word processors can correct typing errors automatically
by use of electronic dictionaries, so letter-perfect typing and stroug
spelling skills are no longer required. In addition, supervisors can
monitor each operator's output and compare productivity among workers

instantaneously (Glenn and Feldberg 1979; Arnold, Birke, and Faulkner
1981).
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Computers and other products of the micro-electronics revolution

are transforming work in virtually all sectors of the economy, from

agriculture to trausportation to engineering design (Scientific

American 1982). The future suggests that this transformation will
become even more widespread and that technologies will become
increasingly sophisticated. Machines will be able to perform more
complex, mental tasks as more advanced software is developed. . But the
use of such sophisticated equipment will not necessarily require workers
with more sophisticated skills. 1In fact, past technological advances
suggest the opposite is often the case. The automobile of today is far
more sophisticated than its predecessor of fifty years ago. Yet,
today's car is far easier to drive. Computers are far more
sophisticated today than they were 10 or 20 years ago. But programming
and using computers are considerably less demanding today, and many
computer-related jobs require virtually no knowledge of computers.

A related concern is that entire classes of skilled workers will
disappear or will be severely reduced in numbers as their jobs are
replaced by robots or computer software. For example, robots could
replace up to 3 million operative jobs in the next 20 years and
potentially eliminate all 8 million operative positions—--currently 8
percent of the workforce--by the year 2025 (Ayres and Miller 1982, p.
42). The widespread use of computer-aided design (CAD) may virtually
eliminate the occupatioa of drafter in the not~too-distant future, a
potential 1loss of 300,000 skilled positions (Gunn 1982). The poténtial

of high technology to displace jobs more generally is ominous (Ldontief
1982).

-

It is clear that applications of high technology can be used to
‘enhance the quality of working life and the utilization of worker
skills, or to reduce them (Walton 1982). The outcome will depend on how
the technologies are applied and how employers use them. Past
applications of technology in the workplace as well as present evidence
suggest that future technologies will further simplify and routinize

work tasks and reduce opportunities for worker individuality and




judgement, Moreover, the displacement in jobs and the downgrading of
skill requirements for most of the new positions will undermine

employment generally, and especially the employment of skilled workers.

Educational Implications

Given the widely, advertised view that high technology will
dominate the demand for new workers and raise skill requirements of
jobs, the usual prescription is that there must be a vast transformation
of the educational system. It is assumed that rising skill levels for
employment will require wmore training in mathematics, computer science,

and technical applications for the labor force as a whole as well as

an increasing number of workers with specialized training in these
fields. Consequently, schools must adapt to these new responsibilities
through major upgrading of mathematics and science curricula as well as
teacher preparation. Schools also need to establish specialized courses
of study in computer applications and programming to provide vocational
training for high school and community college students.

We have asserted, however, that while some jobs will require these
- skills, the vast majority will not. Indeed, one of the ma jor purposes
and effects of high technology is to simplify or reduce the skill
requirements for performing a particular work task. With the exception
of a relatively small number of highly specialized poritions for
designing and implementing high technology applications, most jobs will
not require higher skill levels. Industrial shifts and technological
change may require different skills, but the preponderance of persons
affected by such shifts will not need more mathematics or computer
science. And, for significant numbers of jobs, the skill requirements
that will have to be met will be less-demanding.

Based upon these assessments, what educational policies are
implied?

First, the general educational requirements for creating good
citizens and productive workers are not likely to be altered

significantly by high technology. Everyone shouid acquire strong
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analytic, expressive, communicative, and computational skills as well as
extensive knowledge of political, economic, social, and cultural
institutions. These aptitudes and knowledge are required for
understanding daily experiences and for ensuring access to Social

opportunities, To the degree that the present schools fall short of

providing these results, they should be sought for their own sake rather

than because of the claim that they are required for a high technology
future,

Second, since we cannot predict in any precise sense which jobs
will be available to particular persons, which jobs they will select
from among those available, and what the characteristics of jobs will be
over a forty year working life, it is best to provide students with a
strong general education and an ability to adapt to a changing work
environment. Such adaptation requires a sufficient store of information
about culture, language, society and technology as well as the ability
to apply that information and acquire new knowledge. Accordingly,
general academic and vocational preparation should be stressed, as
opposed to specific training, especially for young students.

Specific job skills can best be learned on the job, if a worker's
general background is sufficient (Thurow 1975). Recent surveys of both
U.S. and British employers indicate that they seek new employees with a
sound education and good work habits rather than narrow vocational
skills (Maguire and Ashton 1981; Wilms 1983).

Third, if changes in work requirements arise abruptly and change
occurs at a faster rate than previously, the educational system may need
to respond more quickly and efficiently to training needs. It nmay
require better ties with industry and should not exclude the possibility
of more industry-based training activities. It should also be tied to a
system of recurrent education, since workers will no longer be able to
acquire a set of job skills at the begiuuing of their careers that will

be useful over their entire work lives (Levin and Schutze 1983; Mushkin
1974),
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In summary, the educational implications of high technology are
that a solid basic education rather than narrow vocational preparation
will become more important in the future. This will require elementary
and secondary schools to strengthen virtually all their instructional

offerings that require analytical and communicative skills.
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Table 1

Employment and Employment Growth in the Fastest Growing Occupations: 1978-90

Employment Growth 1978-90

Occupations Employment Nunmber of Jobs

(parcent
Percentage of all
s 1978 1990 Increase (thousands) occupations)

(thousands)

Fastest relative growcha

l. Data processing machine
mechanics
Paralegal
Computer systems analysts
Computer operators
Office machine and cash
register servicers

Total

. b
Fastest absolute growth

Janitors and sextons 29585 3257
Nurses' aides and orderlies 1089 1683
Sales clerks 2771 3362
Cashiers 1501 2046
Waiters/Waitresses 1539 2071

Total 9485 12419

Total, all occupations 97610 1194590

a
Bascd on the percentage increase in the number of jobs created
b

Based on the number of johs created

Source:  Carey (1981), Table 2
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trhie 2
Employment Growth by Major Occupation Giroup:

1960-90
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{percontage distribution)
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Figure 1
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OFFICE TECHNOLOGY AS EXILE AND
INTEGRATION

S. ZUBOFF

S.Zuboff, Inthe Age of the SmartMachine: The Future of Work and Power, Heinemann,
Oxford, 1988, pp. 124-73.

Ialways deemed him the victim of two evil powers—ambition and
indigestion. The ambition was evinced by a certain impatience of the duties
of a mere copyist, an unwarrantable usurpation of strictly professional
affairs. . . . The indigestion seemed betokened . . . especially by a continual
discontent with the height of the table where he worked. . . . He put chips
under it, blocks of various sorts, bits of pasteboard, and at last went so far as
to attempt an exquisite adjustment, by final pieces of folded blotting-
paper. . . . If, for the sake of easing his back, he brought the table-lidat a
sharp angle well up toward his chin, and wrote there like a man using the
steep roof of a Dutch house for his desk, then he declared that it stopped
the circulation in his arms. If now he lowered the table to his waistbands,
and stooped over it in writing, then there was a sore aching in his back. . ..
If he wanted anything, it was to be rid of a scrivener’s table altogether.

—HERMAN MELVILLE
Bartleby the Scrivener

AUTOMATING AND INFORMATING THE

WHITE-COLLAR WORKPLACE

For the millions of people who work in or have occasion to visit corpo-
rate facilities, the on-line office has become a familiar, even a cliched,

image. There are the clusters of desks, usually separated by partitions,
and each is home to a video display terminal. The office may be softly
lit; some even have a smattering of potted palms or rubber plants. A
quick glance can give the impression that the women and men who
work in these offices have been mesmerized by the green or amber
glow of their video screens, as they spend the better part of each day
with attention fixed on luminous electronic numbers and letters.
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In 1982 [ began a series of visits to one such office. After a strenuous
and sometimes chaotic conversion from *‘paper-and-pencil’’ processing
to an on-line computer system, production had just begun to reach the
level expected from the investment in new technology. The rows of
desks and paper clutter had given way to clean surfaces and desktop
terminals. The work stations were separated by tall partitions, which
created a cubicle effect around the work space of each clerk.

One afternoon, after several weeks of participant observation and
discussions with clerks and supervisors, I was returning to the office
from a lunch with a group of employees when two of them beckoned
me over to their desks, indicating that they had something to show me.
They seated themselves at their workstations on either side of a tall
gray partition. Then they pointed out a small rupture in the orderly,
high-tech appearance of their work space: the metal seam in the parti-
tion that separated their desks had been pried open.

With the look of mischievous co-conspirators, they confided that
they had inflicted this surgery upon the wall between them. Why? The
small opening now made it possible to peek through and see if the
other worker was at her seat, without having to stand up and peer over
or around the wall. Through that aperture questions could be asked,
advice could be given, and dinner menus could be planned. At the time
I took this to be the effort of two women to humanize their surround-
ings. While I still believe that is true, the weeks, months,.and years that
followed led me to a fuller appreciation of the significance of their
action.

Installing those partitions was the final step that completed the
clerks’ relegation to the realm of the machine. Exiled from the inter-
personal world of office routines, each clerk became isolated and soli-
tary. That interpersonal world involves the work of managing; it is the
domain in which coordination and communication occur. These clerks
not only had been denied benign forms of social intercourse but also
had been expelled from the managerial world of acting-with that had
formerly required them to accept, in some small degree, responsibility
for the coordination of their office. Installing the partitions was one
concrete technique, among others, designed to create the discontinuity
needed to achieve Leffingwell’s goal: to convert the clerk from an inter-
personal operator to a laboring body, substituting communicative and
coordinative responsibilities with the physical demands of continuous

.

production.
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The first sections of this chapter will describe how information tech-
nology is being used in the service of Leffingwell’s goals and the conse-
quences that the simplification, isolation, and computer-mediation of
clerical work has had for the psychological experience of office work
and the forms of knowledge that it implies. The era of computerization
has already produced several compelling studies of the industrialization
of office work and its effects on clerical workers.' It is necessary to
understand these effects in the context of the historical trajectory of
clerical work (that is, its managerial heritage, the transition from an
emphasis on acting-with to acting-on) and in relation to the managerial
choices that will determine the future configuration of the clerical
occupation.

The story of automation in the office does not end with Leffingwell’s
vision. Because information technology has a voice; because it has the
power to convert events and processes to a symbolic medium and make
them visible in a new way; because, in a word, this technology infor-
mates as well as automates, its consequences for the office are more
complex than the principles of scientific management can account for.
The second haif of this chapter will explore how the informating power
of the technology may increase the intellective demands of work, not
only for clerks, but for managers and professionals as well, even as it
encroaches upon the traditional action-centered skills that have under-
girded the managerial process. In many cases, organizational functions,
events, and processes have been so extensively informated—converted
into and displayed as information—that the technology can be said to
have “textualized” the organizational environment. In this context,
the electronic text becomes a new medium in which events are both
observed and enacted. As an automating technology, cor puterization
can intensify the clerk’s exile from the coordinative sphere uf the man-
agerial process. As an informating technology, on the other hand, it can
provide the occasion for a reintegration of the clerical role with its
managerial past and for a reinvigoration of the knowledge demands
associated with the middie-management function.

Information Technology in Two Oﬂices

For many office organizations, the first years of the 1980s were a
time of transition from the assembly-line paper factories of earlier de-
cades to computer systems that allow clerks to accomplish all aspects
of a transaction in an “on-line” mode. This means that when a transac-
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tion is completed, the clerk presses the key marked ENTER, the trans-
action is recorded instantly in the central computer, and appropriate
follow-up functions (for example, checks mailed, accounts debited or
credited, et cetera) are set into motion.

The dental claims operation in Consolidated Underwriters Insur-
ance’s suburban Massachusetts office represents its most ambitious
effort to convert from a paper-based to a computer-based office envi-
ronment, According to senior executives, costly automation projects in
the 1970s had generated a new determination to use advanced informa-
tion technology to achieve “a more attractive price/value relationship
in customer services.” Claim service was a top priority. The new auto-
mated claims system was designed in-house during 1980 and installed
in one suburban claim office in 1981. The office was composed of sixty-
five benefits analysts who were predominantly young women earning a
second income for their families. The conversion process occurred over
an eight-month period in 1981. By 1982, when I first visited this office,
productivity increases of 30 to 40 percent already had been achieved.?

In the old environment, a benefits analyst began the day by collecting
claims in the mail room. She next went to the file area to pull the
ledgers corresponding to each account and then to check the customer
data in the files against the data on the claim forms. Taking the claims
and ledgers to her desk, the benefits analyst checked contract limita-
tions and any other arrangements pertinent to the account, completed
the necessary paperwork, updated the ledger, and then finished the day
by refiling ledgers, after having sent the claim to a check-processing
unit. During the course of completing a claim, a benefits analyst might
consult with her supervisor or with other benefits analysts for opinions
about different dental procedures, how to handle a specific set of ar-
rangements, or where to find necessary documentation. Benefits ana-
lysts were often hired on the basis of prior knowledge of dental proce-
dures, as such information proved to be a useful resource for the
judgments required by the claims process.

With the new on-line system, the procedure changed significantly.
Benefits analysts still began their day in the mail room rounding up
claims for processing, but the ledgers had disappeared. Instead, the
analysts logged onto their computer terminals, called up the account
in question, and processed the claim by entering data into the machine.
Once the ENTER key was pressed at the completion of the claim, a
check would be issued to the customer.
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Several hundred miles away in suburban Pennsylvania, the corporate
offices of Universal Technology housed a back office operation called
Stock and Bond Transfer. The office was composed of approximately
seventy transfer assistants and data-entry clerks, predominantly
middle-aged women, who completed the transactions associated with
the transfer of shareholder stock certificates. Such transfers might be
initiated because of marriage, death, gift-giving, or a variety of other
reasons. ‘

In the old environment, the transaction had been shared by two
different employees. First, the transfer assistant received the paperwork
associated with a transfer. She checked to see if transfer requirements,
which included the shareholder’s endorsement, guarantees, and legal
documentation, were fulfilled. When the transfer assistant had com-
pleted the necessary paperwork, she delivered her cases to a data-entry
clerk, who inputted the transfer data into the computer system. The
transfers were processed in batches by the system at the close of the
day. In this office, the position of the transfer assistant was considered
part of management, albeit at the lowest stratum in the managerial
pyramid, while the data-entry position was nonmanagement and explic-
itly referred to as ‘‘clerical.”

A new system that made it possible to process an entire transfer on-
line was installed in 1981. The transfer assistants absorbed the data-
entry function, although their positions retained the formal designation
as ““managerial.” The data-entry clerks were upgraded to become full-
fledged transfer assistants. With the new computer system, work was
automatically routed to a transfer assistant, though she would still re-
ceive print copies of the legal documents associated with the transfer
case. The system was carefully formatted, so that each stage of the
transfer procedure was accomplished in interaction with the machine.
The input procedure was preformatted and simplified. The system
would not proceed to the next stage of the transaction if it detected
errors in the information already entered. With the installation of the
new system, the transfer assistants spent approximately 70 percent of
their time interacting with their machines, while the remainder of their
time was spent reading procedural revisions, references, and incoming
investor-generated material; talking to shareholders over the tele-
phone; or preparing written forms and letters in response to share-
holder inquiries. The goals of the conversion were to creat: ‘‘a continu-
ous production environment,” to achieve standards of 98 percent

o)
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accuracy, and to increase productivity. Most managers agreed that these
goals generally had been met. One-and-a-half years after the conver-
sion, the work force had been reduced by almost 20 percent. (Those
employees had been transferred to another part of the back office.)

The responses of these two groups to computerization was remark-
ably similar, as were the dilemmas associated with the changing skill
demands in each office. There were also some important differences.
The sections that follow will show how the automation of dental claims
pushed the job of the benefits analyst more decisively into the domain
of acting-on. In the case of the transfer assistants, however, on-line auto-
mation allowed them to ‘“‘reabsorb” a data-entry function that had al-
ready been exteriorized and routinized. The data-entry clerks’ function
was reintegrated upwards; however, for the transfer assistants, like the
benefits analysts, the new configuration of their task further distanced
them from involvement in the managerial process.

AUTOMATING THE OFFICE

The Computer-Mediation of Clerical Work

The work of office clerks has always been more abstract than, say,
that of a pulp mill operator or machinist. Clerks typically spend much
of their time recording and processing papers full of written symbols
that represent objects and events at some remove from their immediate
environment. Despite this, the transition to computer mediation was
experienced as a significant break with what they called the “manual”
work cf the traditional office. Though their feelings were not as intense
as those of the pulp mill operators, the clerks at both Consolidated
Underwriters Insurance and Universal Technology frequently felt off-
balance and discomforted by the néw computer-mediated task rela-
tionship. They viewed the old environment as *“manual” work-—pulling
and filing ledgers, writing, and handling papers. Each of these activities
was physically engaging in an immediate, concrete way. “The other way
was much more physical,” one woman said. “Now your fingers do
the walking—your fingers and your brain.”

While most of the clerks in each office appreciated the ease with
which a transaction now could be completed, many were also frustrated
by the loss of the concreteness that had provided for them a sense of

3%




Iy

<

certainty and contiol. They wondered where the material on the
screens ‘‘came from’’ and where it “went.” Because the machine’s op-
erations were invisible, intangible, and largely inscrutable, learning to
trust the computer system was initially an emotionally exhausting pro-
cess. One transfer assistant tried to explain these uncertainties:

It has been hard for many of us to accept that the machine is really
going to do this for you. It’s almost like you don’t want to believe
that the system is really doing that because it was never like
that before. And we even ask ourselves, “O.K,, is it really debit-
ing the account out? How can I really be sure that these things are

happening?”

In the first months after the conversion to an on-line system, many
experienced the inclination to reach for the old aids, which could be
touched and which provided a greater feeling of certainty. Managers
tended to discourage this dependency on the concrete, however. They

" wanted the clerks weaned away from the old objects as quickly as possi-

ble. One benefits analyst described an experience shortly after the

technological conversion:

It was hard not to fall back to looking at the ledgers. One day, when
we were still getting used to the new system, [ got a call and I started
to turn to get the ledger, and my supervisor saw me and she slapped
my hand. She told me not to touch the ledger but to do the claim in
the system. She said we cannot depend on the ledgers or check the

ledgers.

Why was it felt to be important and natural to check the ledgers?
Many of the clerks experienced a loss of certainty similar to that of the
pulp mill operators when they were deprived of concrete referents. In
the office the referent function operated at a higher level of abstraction
than in the mills. For these clerks, written words on pieces of paper
had become a concrete and credible medium—for several reasons.
First, paper is a three-dimensional object that carries sensory weight—
it can be touched; carried; folded; in short, dominated. Secondly, writ-
ing is a physical activity. The pen gives voice to the hand. Each written
word is connected to the writer both through the intellectual relation-
ship of authorship and through the immediate physical relationship of
fingers and pen. In ‘the act of writing there is a part of the self that is
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invested in and so identified with the thing written. It comes to be
experienced as an extension of the self rather than an “otherness.”
This identification occurs so subtly, that it is rarely noticed until it has
been taken away. Electronic text confronts the clerk with a stark sense
of otherness. Text is impersonal; letters and numbers seem to appear
without having been derived from an embodied process of authorship.
They stand autonomously over and against the clerk who engages with
them. A benefits analyst described the sensation:

You can't justify anything now; you can’t be sure of it or prove it
because you have nothing down in writing. Without writing, you can’t
remember things, you can't keep track of things, there's no reasoning
without writing. What we have now—you don't know where it comes
from. It just comes at you.

The “hands-on’ paper environment alse made it possible to leave a

trail of “‘trigger"” stimuli, which provided the clerk with more informa-
tion about the work than was required by the formal system of docu-
mentation. For example, benefits analysts would note on their ledgers
various irregular contractual arrangements, customers’ special prob-
lems, or unique agreements that they had worked out with a client.
The customers’ handwriting was sometimes the trigger that evoked
memories of prior conversations and the particular issues associated
with that account. The benefits analysts would make special notations
on ledgers of the VIPs who were to be paid most promptly. The ledger
thus provided not only a concrete referent in the transaction process
but also a personal record of their own initiatives and judgments in
dealing with an account. The computer system seemed, by comparison,
to be impervious to their special knowledge. It had become impossible
to put their personal stamp on their relationship with the customer.
Under these conditions, the sense of a concrete reality became
vested in one source—the telephone. This remote and faceless medium
came to represent a source of confirmation and certainty that to some
degree compensated for the impersonality and abstractness of the com-
puter system, simply because it afforded an opportunity to hear a real
voice. A benefits analyst said:

Now we have numbers without names—no ledgers, no writing, no
history, no paper. The only reality we have left is when we get to
talk to a customer.




The feeling of being out of control was both epitomized and con-
founded by the ENTER key. In an on-line system, pressing the ENTER
key causes the transaction to be accomplished in the organization’s
central computer. Once takeh, this action cannot easily be reversed. In
both offices, clerks notec that it could take days or weeks for an error
to be corrected, even though it was known seconds after the ENTER
key was pressed. The immediacy and significance of the ENTER key
often engendered anxiety. A benefits analyst explained:

Now, once you hit that ENTER button, there is no way to check it,
no way to stop it. It's gone and that’s scary. Sometimes you hit the
_buttons, and then it stares you in the face for ten seconds and you
suddenly say, “Oh no, what did I do?” but it’s too late.

At the same time, the knowledge that one was actually accomplish-
ing the transaction—not just completing paperwork—entailed a sense
of control, responsibility, and seriousness. A transfer assistant put it
this w'ay: :

We have so much responsibility now because we not only approve
the transfer but it takes place by the time it leaves our desks. Once
you hit that button, it’s gone; and you feel a lot of pressute to make
sure you did it right.

The loss of concrete stimuli to trigger memory and the responsibility
associated with the on-line system combined to increase the intensity
of concentration and the continuity of attention that individuals must
bring to their tasks. As routine as the transaction process might become,
clerks in both offices widely agreed that the work requires a continual,
conscious engagement. Most agreed that it has become easier to main-
tain this level of concentration, but few thought that it was possible
for the execution of the work to become as routine as the content of
the work. This is how a transfer assistant put it:

We really did not have a need for such intensive concentration be-
fore. There are times when you are looking at the screen bat you
are not seeing what is there. That is a disaster. Even when you get
comfortable with the system, you still have to concentrate; it’s just
that you are not concentrating on concentrating. You learn how to
do it, but the need doesn’t go away.

The need for concentration is not necessarily linked to the complex-
ity of work content. In both offices, clerks perceived that the knowl-
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edge demands of their tasks had been diminished (there were alsc some
significant differences in the degree to which each job had been sirﬁpli-
fied—an issue to be visited later in the discussion), but attentional re-
quirements and responsibility had increased.’?

The Diminished Importance of Substantive Knowledge

The managers with executive responsibility for each of these offices

had clearly defined intentions. In each case, cost reduction and in-
creased productivity were preeminent goals, which required systems
that would simplify transaction processing while substantially increas-
ing the volume of work that could be completed by one clerk. In the
case of Consolidated Underwriter Insurance’s dental claims operation,

this meant reducing the knowledge demands of the task in order tc
increase the speed with which claims could be processed. The product
manager for dental claims described the purpose of the new system:

We were always a production environment, but now, with the com-
puter system, it’s more so. A lot of the quality issues are now built
into the machine. It requires less thought, judgment, and manual
interventions. It’s designed to let you pump claims out the door.

The project manager with overall responsibility for seeing that the
new system not only fulfilled its purpose but also could be used as a
model for back office automation throughout the corporation ex-
panded on this theme:

We rely on the notion that the system does things better than humans
do. It is amazing how people were able to remember rules and excep-
tions. When you give them the system, they stop remembering and
rely on the system. We debriefed all the special deals and arrange-
ments that applied to each account and programmed it right into the
system to maintain existing situations. We cracked down on idiosyn-
cratic options. All options are now built right into the system.

Consultants advising the company on the design of the new system
advocated that all tasks involving lements of interpersonal coordina-
tion, such as collecting mail or answering the telephone, be eliminated
from the benefits analyst’s job in order to maximize productivity. With
the benefits analysts focusing only on claims processing, the consultants
predicted a 70 percent productivity increase; however, they forecast




only a 60 percent increase if the job was allowed to remain “enriched.”
The project manager dissented from the consultants’ recommendations
and chose to retain these vestiges of diversity, believing that “there’s a
limit to how boring you can make a job if you want even reasonably
capable people.”” Despite his decision, by the end of 1983, two year:.
after the system’s implementation, productivity had increased by 10¢
percent and continued to climb. Even this manager felt somewhat ap-
palled at the nature of the job he had helped to create:

It's reached a point where the benefits analysts can’t move their fin-
gers any faster. There is nowhere to.go anymore if you don’t want to
sit in front of a terminal. The quantity 'of pressure may be the only
difference. Labor will sooner or later get smart and see that unions
are their only answer.

In the case of the Stock and Bond Transfer operation in Universal
Technology, the goals were somewhat more complex. There wasa driv-
ing commitment to reduce labor costs and increase productivity. The
regulatory environment also had a role to play: the Securities and Ex-
change Commission now required that such transfers be accomplished
within seventy-two hours. This made it important to have a system in
which transfers could be tracked easily and supervisors could identify

processing bottlenecks. The company was also committed to improving
its service to shareholders by providing more information, more func-
tions, and improved response times. Finally, Universal Technology’s
managers were explicitly concerned with what they called “creating
meaningful jobs.” A senior manager described their intentions this way:

We insisted that the new system take into consideration human
needs. We wanted the computer to do as much record keeping as
possible, but we don’t want to make the job worse. We wanted to
make it easier for them to judge whether they had entered data cor-
rectly, where the case stands in the process, and to take responsibility
for a real-time update. We wanted to avoid overspecialization—
denuding the job or whatever you want to call it.

Line managers with responsibility for the transfer operation believed
that although the new system had simplified the work, the complexity
of the task itself imposed a limit on just how much could be routinized
and, therefore, programmed. Transfer assistants remained responsible
for reviewing the legal documentation associated with a transaction and
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making sure that tiiey had all the material required for executing the
transfer. The system broke down each step of the transfer process and
required the transfer assistant to move logically through the series of
machine interactions. The program would not allow an operation to
continue until all logic requirements had been satisfied. Still, the sys-
tem could not account for those materials handled by the transfer assis-
tant but not entered into the data base, thus leaving an additional mea-
sure of responsibility and judgment in the hands of the transfer
assistants. There remained enough exceptional and unusual transfer
procedures that, unlike the dental claims operations, all contingencies
could not be atcounted for in the system.

Employees in each office had strong feelings about the simplification
of their jobs. They recognized that the computer system now contained
much of the knowledge upon which they had once prided themselves.
In the dental claims operation, benefits analysts were accustomed to
memorizing a great deal of information associated with each account.
Some could recite complicated arrangements, triggered only by seeing
a customer’s signature or hearing the customer’s voice. In the new envi-

ronment, the combination of several factors—the increased volume of
transactions required to be processed each hour, the loss of written
records, the impersonalization that resulted from feeding the machine

numbers (for example, social security numbers) rather than words (for
example, the customer’s name), and the fact that all arrangements were
now stored in the system—caused a shift in the benefits analysts’ rela-
tionship to the substance of their task.

The computer system is supposed to know all the limitations, which
is great because I no longer know them. I used to, but now I don’t
know half the things I used to. I feel that I have lost it—the computer
knows more. I am pushing buttons. I'm not on top of things as [ used
to be.

In each office the clerks believed that they were overqualified for
the tasks as they were now organized. The knowledge théy had ac-
quired was now less important than typing skills and the sheer stamina
needed to meet daily production quotas. As their bodily presence be-
came more important than their knowledge, the women began to see
these jobs as circumscribed by the animal body, barely requiring dis-
tinctly human forms of intelligence. Compare the lament of a benefits
analyst:
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You don’t have to think that much because the system is doing the
thinking for you. You don't have to be concerned with what is on
that claim. People here have begun to feel like monkeys.

with that of a transfer assistant:

You don’t have to remember things, because the system does. You
could get a monkey to do this job. You just follow the keys.

If in the cases of the benefits analysts and transfer assistants the
primary effect of computerization was a reduction in opportunities for
the exercise of already acquired kriow-how, then these cases would
indeed conform to the typical pattern of craft deskilling as a result of
automaticn. This component of ‘deskilling does indeed appear to be
amply accounted for both in the observations of the clerks and in the
explicit intentions of their managers. However, computerization has
transfigured these jobs in yet another way. These parallel effects illus-
trate the discontinuity between clerical jobs that have retained some
vestige of the managerial process, as reflected in the ongoing necessity
for interpersonal coordination and communication, and clerical jobs

_that have been pushed more fully into the domain of acting-on, which

demands little in the way of skill but makes considerable demands upon
stamina. In this process, the white-collar body is detached from its
skillfulness as a medium of communication and social action, and re-
emerges in its availability for effort and sustained attention.

The Clerk as a Laboring Body

The knowledge traditionally associated with clerical work is not lim-
ited to the substantive knowledge of the methods by which a task
should be executed. Such substantive understanding has been embed-
ded in a much wider, richer, more detailed, and largely unspecified
interpersonal reality. It is through “informal” contact with peers and
supervisors that appropriate courses of action generally are determined.
Office work is chatty, but that chattiness is more than a social perquisite
of the job. It is the ether that transmits collaborative impulses, as peo-
ple help each other form judgments and make choices about the work
at hand. As we saw in the previous chapter, office functions have always
had a “soft” character. They have been sufficiently unspecified so that
clerks, in collaboration with their supervisors, must take on a certain

amount of coordinative and communicative responsibility if the work
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is to be accomplished in a way that can be held accountable to generally
recognized criteria of orderliness and rationality. In other words, de-
spite recurrent efforts to rationalize clerical work, clerks must retain
at least a slender hold on the managerial process if things are to run
smoothly. Their knowledge-is reflected in the collaborative problem-
solving abilities related to acting-with as much as in technical mastery of
their administrative functions.*

The office has been the action context in which clerical know-how
is embedded. Its social and material aspects provide the clerk with the
concrete cues necessary for the development of competence. The so-
cial dimension is crucial because the interactions with others who are
facing or have faced similar contingencies inform judgments about what
to do. The material dimension provides a context for unspecified infor-
mal collaboration, based upon the proximity of individuals and their
accessibility in face-to-face communication.

Despite the degree to which the jobs of the benefits analysts and the
transfer assistants had been rationalized prior to computerization, each
had retained much of the character of traditional office work; each had
been infused with the practical necessities of interpersonal coordina-
tion and communication in order to accomplish *“smooth” operations.
While my own data do not include first-hand documentation of these
earlier activities, the accounts of the clerks and their supervisors
in each of these offices attest to the transformational effect of the
computer system (and of the choices about how it would be man-
aged) on those practical acting-with functions once associated with
clerical work.

A key aspect of system design in both cases was to locate the re-
sources for accomplishing a transaction within the computer system to
the maximum extent possible. This meant that a clerk could accomplish
most of what was needed without ever rising from her chair. Either the
necessary information was available through the terminal or the svs-
tem’s procedural organization had reduced problem-solving require-
ments by eliminating the need to make choices about technical aspects

of the transaction process. The abstraction of thebomputer medium

imposed new attentional demands, and the production pressures were
derived from managers’ beliefs about how to fully exploit this new
form of technological support. These additional elements, when com-
bined with the notion of the machine as a unitary resource, had a with-
ering effect on the sociality of the office environment. The elimination
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of social exchange not only diminished the quality of the work environ-
ment but also demonstrated the elimination of precisely those asp=cts
of the clerk’s work that had derived from the managerial function.

In some cases, the reduction of social exchange resulted from the
way managers chose to interpret the new work arrangements and from
the behavioral norms they sought to enforce. In both offices, managers
wanted the clerks to realize that social engagement was no ldnger a
legitimate dimension of work behavior.

The computer system is giving you a message. It’s saying, *“You don’t
have to be on top of it anymore.”_The thing is, we make a lot of
mistakes, and the less you encourage people to know things, the less
anybody is ever likely to notice all these errors.

At Universal Technology, most transfer assistants agreed that the
immediate impact of the system on their jobs was one of reducing the
need for task-related knowledge and judgment. Because the system had
been designed to break down the transaction into.a series of simple

steps, and because there were built-in safeguards to prevent errors,
many transfer assistants saw that there was little possibility of mistakes.
As long as one followed the prompts at each step, the process required
minimal thought.

The way I do my work now is by pushing buttons. We have all had
formal training to tell us what buttons to push to get the information
that we want.

I have no decision making on that computer. It's been programmed
to do this, and this, and this, and we are programmed to do the same
thing. I don’t want to be programmed. It does things automatically,
and if you feel it's wrong, you really have no choice but to let it go
that way on this formatted screen.

Some transfer assistants wondered how the company could afford to
be so entirely dependent on its computer systems. Like the workers in
Cedar Bluff, they found that when the computer went down, there was
nothing to do but sit and stare.

If the system doesn’t work, nothing gets done. We sit there all day
and smoke—there is nothing you can do. Everything isata standstill.

One powerful means that managers used to communicate and enforce
new patterns of conduct was the material organization of the office—
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the placement of people and furniture. A benefits analyst told the
following story:

We used to be able to see each other and talk. Sure, sometimes we
just talked about what we were going to make for dinner, but we
always worked while we talked. Most of the time, we talked about
something: related to a claim. Then with the new system, they put in
two filing cabinets between us, because we weren’t supposed to see
cach other anymore. But there was a small space between the two
cabinets, so she could still turn around and look at me, and we would
talk across to one another. Well, one day a manager walked by, and |
was asked who left this space there. I said that was how they left it
when they put the cabinets in. The-manager had them move the
cabinets together because they don’t want us talking.

The Stock and Bond Transfer operation reflected the same tensions.
The line manager with direct responsibility for the office discussed the
use of furniture to shape new behaviors:

There’s not a whole lot of need for people to interact with one an-
other anymore. The system allows you to be really very private be-
tween you and the system. Now with the furniture we've chosen,
that’s another reinforcement of the message, "‘Here you are, doing
your own job.” It's designed for increased productivity because it
puts everyone in their own little cubicle. Some people can work well
that way, but others cannot. Some supervisors are noticing that peo-
ple are asking questions of one another even though the system tells
you just about everything you need to know. I have wondered about
this—do people really have questions or do they just want to talk?
Maybe they just want to hear someone’s voice talking to them.

Opportunities for social exchange were also diminished as a result

of the organization of the work itself. Since the computer system con-
tained most of the resources a clerk needed to complete the transac-
tions, even as it simplified the required procedures, it tended to obviate
any need for collaboration or inquiry. One result was to isolate individ-
‘uals at their workstations, with the exception of breaks for coffee or
lunch. Again, the benefits analysts comment:

I think we're all more separate now. Before, there was more that [
could help someone out with. There’s not really that much I can do
now. You just don’t seem to get to know people the way you did
when you were paying manually, because you don’t interact.
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The office has become much more impersonal now, because we don't
talk to each other. The girl who pays the Consolidated Underwriters’
claims sits right in front of me. There was a question on my claim
form. She didn’t turn around and ask me. She sent me a letter. She

didn't realize it was me. I said, *Cindy, do you know that you sent
me a letter?” She said, “Did I really?”

In the Stock and Bond Transfer office, the manager with direct re-
sponsibility for the transfer operation reflected on the relationship
between the design of the system and the changing behavioral re-
quirements of the work:

The system controls the transfer assistants in some ways because it
ties them to the desk. It forces them to do the input and to really be

tied to the machine. That forces control in terms of physically having
to just be there.

A transfer assistant remarked:

When we were just working at our regular desks, you could see an
individual face to face, and you had a lot more tendency to say, “Hey,
I don’t remember such and such. What’s the answer?” rather than
looking in your reference material. Now everyone's partitioned off
from each other. People are less likely to get up out of their desks
and come over and ask you a question, I think it has a lot to do with
the simple fact that we just don't see each other’s faces anymore.

A supervisor noted that because the system eliminated the need for
social exchange, instances of interaction had become easy indicators
that a clerk was encountering problems in doing her job.

Now if  repeatedly see somebody at another person's desk, I'm going

to go over and see what the problem is. It becomes obvious when
they don’t know how to do something.

As a result of the computerization process, the jobs of the benefits

analyst and the transfer assistant were removed from the evolutionary
path that had characterized traditional clerical work. A discontinuity
had been created, and these new jobs could no longer be counted as
descendants of the managerial process. Being ‘“‘tied to the machine,”
as so many had described their jobs, was understood to be an inferior
status, severed from the managerial function. As one transfer assistant
put it, “Working with the CRT [video screen] is doing the dirty work.”
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It is small wonder, then, that so many of these clerks’ complaints
about the work became complaints about bodily suffering. The clerks
in both offices repeatedly spoke of eye strain, nervous exhaustion, phys-
ical strain, irritability, enervation, sedentariness, back pain, short tem-
pers and intolerance, and a host of other concerns—from visual distor-
tion to fears about microwaves. Automation meant that jobs which had
once allowed them to use their bodily presence in the service of inter-
personal exchange and collaboration now required their bodily pres-
ence in the service of routine interaction with a machine. Jobs that had
once required their voices now insisted they be mute. Jobs that had
been able to utilize at least some small measure of their personhood
now emphasized their least individually differentiated and most starkly
animal capacities. They had been disinherited from the management
process and driven into the confines of their individual body space. As
a result, the employees in each office became increasingly engulfed in
the immediate sensations of physical discomfort.®

During my discussions with these office workers, I sometimes asked
them to draw pictures that represented their *“felt sense” of their job
experience before and after the conversion to-the new computer sys-
tem. Frequently these pictures functioned as a catalyst, helping them
to articulate feelings that had been implicit and hard to define. I invited
them to use pictures, diagrams, symbols, or any means that helped them
express their sense of their situation. No particular themes were singled
out for illustration; rather, I stressed the irﬁportance of expressing
whatever they felt but found difficult to convey in words.

Perhaps the most striking feature of the clerks’ pictures is their simi-
larity. Though the pictures were drawn in private sessions, the images
used by individuals both within each office and across the two offices
were quite consistent. Moreover, the pictures from the two offices,
taken as one set, can be grouped into distinct categories. One group of
pictures (the largest) illustrated a single theme: the various forms of
bodily alteration resulting from the new conditions of work, including
hair loss; impaired eyesight; contortion of facial muscles; radical de-
crease in bodily dimensions; rigidification of the torso, arms, and faces;
inability to speak or hear; immobility; headaches; and enforced isola-
tion. The clerks portrayed themselves as chained to desks, surrounded
by bottles of aspirin, dressed in prison stripes, outﬁttec:l with blinders,
closely observed by their supervisors, surrounded by walls, enclosed
without sunlight or food, bleary-eyed with fatigue, solitary, frowning,

6 r;; 70




Figure 4.1 Transfer assistant

Before

Figure 4.2 Transfer assistant

After
“The after picture is only the back of my head because itis a nonperson.”

and blank—without a face. Figures 4.1 through 4.16 show arepresenta-
tive sample of these illustrations.

These simple drawings convey feelings that often elude verbal ex-
pression. The condition of being “tied to the machine” represents a
new kind of confinement, not just the spatial confinement of having to
sit in one place for long stretches, but an interior confinement. These
clerks, driven Into the confines of the laboring body, have seen their
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Figure 4.3 Transfer assistant

Before

Figure 4.4 Transfer assistant

After
“There’s a lot of tension now. and that makes people get mean. We had more
control before and less confusion. You could get things done. Every once and a
while my head starts to throb. I can’t take it.”




Figure 4.5 Benefits analyst

Before
Figure 4.6 Benefits analyst
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After
1 used to have someone behind me in case I needed to tell them about this irate
phone call. tiut now there isn‘t anybody there. Now she is stiff. She is all by
herself. You feel stiff. You're just out there.”
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Tigure 4.7 Benefits analyst
/ .
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Figure 4.8 Benefits analyst

Before

After
No talking, no looking, no walking. 1 have a cork in my mouth, blinders for
my eyes, chains on my arms. With the radiation I have lost my hair. The only
way you can make your production goals is give up your freedom."”
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Transfer assistant

Before

Figure 4.10 Transfer assistant

After
~Before ] was able to get up and hand things to people without having someone
say, what are you doing? Now, I feel like I am with my head down, doing my

wok.”
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Figure 4.11 Benefits analyst
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Figure 4.12 Benefits analyst

After )
"My supervisor is frowning because we shouldn’t be talking. I have on the
stripes of a convict. It’s all true. It feels like a prison in here.”
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Figure 4.14 Benefits analyst
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rigure 4.15 Transfer assistant

Figure 4.16 Transfer assistant
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tasks shorn of opportunities for using interpersonal and substantive
skills. The principal challenge of their current jobs is an effort of endur-
ance. It is a sullen effort, subtly corrosive, felt in diffuse interior dis-
comforts, rarely dramatic, but persistent and inescapable.

The Clerk in Exile

Another measure of the alteration in these jobs was the perception
that a new gulf had opened up between the clerks and their supervisors.
Their relationship had been one of the most important arenas for mu-
tual collaboration in problem solving and information sharing. As coor-
dinative and communicative opportimities were eliminated from the
office work.r's domain, the clerks felt a new distance from their super-
visors, a feeling that was acknowledged by the supervisors as well. Pre-
viously, the unspecific nature of their office tasks had required that
clerks and supervisors collaborate on a myriad of practical but underde-
termined discursive activities. As clerical work was reduced to the
terms of machine interaction, the need to collaborate with supervisors
became as infrequent as the need to collaborate with peers. The super-
visors found themselves in much the same position as did bookkeepers
earlier in this century. The clerks’ enforced self-sufficiency did not
displace the supervisory function; rather, it appeared to draw the super-
visors away from a direct involvement with the execution of clerical
transactions toward an increased emphasis on coordination.

Benefits analysts described these changes in the clerk-supervisor
relationship:

Before, the analyst worked directly with their supervisor. Now we
are looking into these electronic boxes. The supervisors are totally
separate, even farther away than we are from each other. The super-
visors used to sit down and do a difficult claim with you, and now they
don’t. We're closed in now, and we don’t have any communications
anymore.

These changes were also apparent to the supervisors:

Our relationship with the analysts is more distant now. We are able
to supervise more people because they are so much more indepen-
dent. The system now calculates the benefits for the analysts, so they
do not seek us out as much. So you do not have as much of a personal
relationship with them as you might have had in the past. We tend

% Vo




to get more involved in writing letters and corresponding in problem
cases, or helping out the assistant manager on projects. We have more
of a focus on looking at the big picture of how the work is flowing,
how best to organize it and try to keep things moving.

A similar redefinition of the supervisor~clerk relationship was evi-
dent in the experiences of transfer assistants and supervisors in the
Stock and Bond Transfer office. One transfer assistant summarized this

change:

Most of the communications between transfer assistants and the su-
pervisors has been lost. All the data that the supervisors need they
can get right from the machine. Before, they would just walk around
and ask each one of us. We still have communication with them about
career development, feedback, appraisals, if you're a bad girl, if
you're a good girl. It’s like your supervisor doesn’t need you as much
anymore.

A second group of pictures drawn by the clerks and their supervisors
illustrate both the isolation of the individual office worker and this new
sense of distance between the clerical function and those who supervise
it. Figures 4.17 through 4.24 include four sets of these before and after
.drawings.

In the offices of Consolidated Underwriters Insurance and Universal
Technology, the transformation of clerical work has extended

Leffingwell’s déarly held principles concerning ¢the application of scien-

_ tific management to the elusive tasks associ.ied with administrative
support. Leffingwell idealized the image of a job that was pure labor—
continual production uninterrupted by the coordinative and communi-
cative demands of administration. The new forms o1 cle:ical work that
he and other practitioners of scientific management created shared an
emphasis on the bodily effort of the office worker. For the first time,
the “‘desk” job began to closely parallel the logic of unskilled factory
work. In the case of the benefits analysts and transfer assistants, the
technology had been used to automate: it was treated asa highly sophis-
ticated form of office machinery. Automation had pushed the clerks
into activities that concern acting-on, removing the social and material
dimensions of office life that once provided the context for the action-
centered skills associated with the ordinary but vital activities of social
problem solving. It entailed a more complete form of exile from the




Figure 4.17 Dental claims supervisor

Before

Figure 4.18 Dental claims supervisor
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“*Under the old system. people interacted more with each other. I think that now
the supervisors interact more with each other and not as much with their units.
We are not as dependent on them or them on us as we were under tht other
system. The supervisors are involved in the office as a whole rather than their
own unit.”

BEST COPY AVAILABLE




Figure 4.19 Dental claims supei'visor

Before

Figure 4.20 Dental claims supervisor

—

After

"’Before, we were all pulling files. You knew everyone. And now it is, like, every-
body has their own desk and they do not really need me. They kind of do their
job. They need me for questions they cannot handle, but for the most part, a girl
can come in all day and not ask me anything and go home at night. I do not feel
they are as close to me as we were before, and they are not as close with each
other. Not that the office should be like a party, but before we were more of a
family.”




Figure 4.21 Transfer assistant
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Figure 4.22 Transfer assistant
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~Before, 1 felt part of my co-workers. 1 felt we had some kind of camaraderic. 1
still felt management was scparate, but we were all part of Transfer. We were
an organization with everyone inside it. We seemned to be working for the same
thing. Now I think management has become much more distant. They are so
hung up over figures and commitments and this whole change that computeriza-
tlon has brought. They have just taken Transfer and put it around them and
forgot about us. 1 feel as though I am much nore alone now.”
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rigure 4.23 Transfer assistant
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Before

Key
D-level Upper managers I-level  Supervisors
E-level Middle managers T/A Transfer assistant
Glevel Assistant managers CRT Data-entry clerk

Figure 4.24 Transfer assistant
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After

"’Before, your nonmanagement CRT operator hung at the bottom of the pyra-
mid. No communication; they are down there by themselves. But you have a lot
of communication between your transfer assistants and your supervisors. The
other levels—I guess they communicated but we never saw them, except your
E and G levels, they communicated a lot. We could not do anything without
involving the supervisors. They would ask for input from us, but they never dealt
directly with the poor CRT operators. Now we have their little nowhere job. Now
the supervisors have a closer relationship to the machine than they do to us.
There are things that they used to have to depend on us 10 find out. Now they
can go right in the machine and find out anything they want. They don’t have
to communicate as often. The communication has been lost. They look at reports
and spend all their time with numbers.”
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managerial process, creating a new felt distance between the clerk and
the managerial organization. It also allowed first-line supervision to
become more thoroughly integrated with the management function,
which, paradoxically, brings into focus the otherwise-neglected infor-
mating power of the very same technology.

Informated Elements in the Automated Office

Describing the effect of office technology as an occasion for exile
still falls short of fully describing the emerging nature of office work.
There remains a missing element, and it is one that provides a clue to
an alternative conception of information technology and office work.

In both the offices of Consolidated Underwriters Insurance and Uni-
versal Technology, the new information systems provided a rational-
ized, public, independently authored electronic text that was treated
as a compliete account of the information necessary for smooth opera-
tions. This text relied upon an objective (thus, in theory, universally
accessible) language thick with codes and numbers, as compared with
the personal language each clerk had invented to both trigger and con-
vey a wealth of implicit knowledge. The inherent abstractness of this
text, constituted by the invisible procedures of its authorship; the im-
personality of its language; the intangibility of its content, and the au-
tonomous electronic “other” character of its enduring presence,
placea unique mental demands upon the clerks. They experienced a
need for vigilance and sustained concentration. Knowing that their in-
put would be inscribed immediately onto a permanent record and

would, without further intervention, initiate a series of interdependent
organizational operations (for example, checks mailed, accounts cred-
ited) imposed an additional measure of tension and purpose upon this
attentional effort. Clerks needed skills in procedural reasoning in order
to successfully navigate the programmed logic that controlled their
interaction with the text.

While the informating power of the technology resulted in a more
comprehensive textualization of office work, it did not lead to an in-
crease in the intellectual content of clerical tasks. Instead, these tasks
emboaied the uneasy requirement of sustained concentration and pro-
cedural reasoning without offering substantive content to naturally an-
chor the clerk’s attention. This is because, in both cases, managers and
designers chose to emphasize the automating rather than the informat-
ing capacity of the new technology. The technology’s informating
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power was not seen as an occasion for creating new sources of value in
customer service. To paraphrase the dental claims product manager,
the idea was to pump more work out the door. For these managers,
volume had overtaken service as the key to profits.

There are, however, some indications in the data from the Stock
and Bond Transfer operation,that the informating consequences of the
techrology were not lost on employees. Though their managers had
not yet achieved a conception of the work that really would have ex-
ploited these consequences, the observations of supervisors and trans-
fer assistants at least are suggestive of an alternative approach.

It was the supervisors in Stock and Bond Transfer who benefited most
from the informating power of the new technology. The textualization
of the operations that they supervised providéd them with a wider,
more accurate, timely, and accessible record of work. They were able

to use this text to augment and enhance their supervisory function. As
one of them explained:

The best part about having this new system is knowing what is in the
unit and being able to feel like I have control over the work. That is
one of my responsibilities, but I never felt like I had that control
before. We v re constantly chewed out by management—‘You
should have done this or that.” If I haa known what was going on, if
I'had had a clear picture of it, I might have been able to do the right
thing. Now that I can see the total functioning of the office, I feel
more ownership towards all of the units, not just my own. I do more
coordination of the work flow with my peers. | finally feel like I am
really doing my job. I am not just a record keeper, but I can really
use my brain.

In this situation, supervisors are informated on the basis of, and at
the expense of, their subordinates who are automated. While this con-
tributed to the perceived distance between the clerks and the supervi-
sors, the transfer assistants did experience at ieast some positive effects
of the technology’s informating power. For example, mary feit they
were able to provide better service to the shareholders with whom they
frequently had telephone contact:

Having everything on-line is fantastic. Now as soon as a transfer is
completed, it’s there! You can really look up what you need. If some-
one calls, you know exactly what’s going on. Sometimes you are
looking for a part of a case that someone else has. You used to have
to go looking around for it, and maybe you wouldn't find it. Now
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you can see where it is without ever getting up from your seat. It’s
all right there at my fingertips.

The benefits analysts at Consolidated Underwriters Insurance had
little to say about the informating effects of the technology. However,

.discussions with the senior managers revealed a vision of their techno-

logical future (at least as it applied to operations like claims service)
that differed dramatically from the current narrow emphasis on auto-
mation. This vision gave primary importance to the informating power
of computer systems, based upon a more efficient automated infra-
structure. They planned to use a combination of interorganizational.
informatioh systems (for example, systems that could provide data di-
rectly from the health care providers, eliminating routine in-house
data-entry functions such as dental claims), optical character recogni-
tion devices, and high-speed communications networks, in addition to
the current emphasis upon on-line transaction processing, in order to
create a comprehensive, highly automated, data base that would pro-
vide a continually updated portrait of the organization’s business.® This
kind of integrafed data base increases the visibility of a firm's produc-
tive and administrative activities. It provides a powerful means with
which to gain new insight into and control over business functions. The
integration of text and data processing can create informated environ-
ments in which organization members can ‘“‘see’” and understand the
business in new ways.

Earlier, I suggested that the automated dental claims and transfer
systems had begun to textualize the work of the office. An integrated
organizational data base is a more ambitious effort, as it attempts to
textualize the work of an entire organization. It constitutes a new tech-
nological infrastructure, a new medium in which the business of the
organization is observed and enacted. According to a recent study of
technology in the insurance industry, many leading companies, like
Consolidated Underwriters Insurance, are exploring this approach as
an initial step in the next major phase of technological development.
The study concludes that “the next stage of office automation is inte-
grated information processing.” The strategic goal is to develop a tech-
nological infrastructure whose informating capacity can be used to sup-
port both “clerical and decision-making functions.”’

Indeed, the managers at Consolidated Underwriters Insurance be-
lieved that this data-base environment would create a new kind of
office job. Employees would be needed to work with the data base,
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manage exceptional cases, and use the information for improvements
in customer service. The managers believed such jobs would require
skills related to information management as well as technical knowl-

" edge of insurance products. In other words, these new positions would

exploit the informating capacity of the new infrastructure and would
demand intellective skills. In this way, the automated office, which had
intensified the industrialization of the clerical worker and completed
her or his exile from the managerial process, was seen as a transitional
solution to the relentless pressures of volume and cost. The new vision
was one of fewer clerks but better jobs—jobs that at every level would
be enriched by an informating technology.

INFORMATING THE OFFICE: WORK AS ELECTRONIC TEXT

Global Bank Brazil provided the opportunity to explore the develop-
ment of just such an integrated data-base environment. During the pe-
riod of my research visits, that organization was involved in the planning
and initial implementation of what they called “a new phase of techno-
logical development” in banking. Although the full range of the project
would take several more years to complete, the early data suggest how’
an informated environment might reconfigure patterns of conduct, sen-
sibility, and skill within the various levels of a white-collar organiza-
tion. In particular, they indicate how the traditional skills related to
acting-with may be eroded and the new qualities of knowledge that
are likely to substitute for, or complement, that action-centered
know-how.

The point here is not to set up a direct comparison between the two
clerical operations we have discussed and Global Bank Brazil. These
organizations were in distinct phases of technological evolution, and
the systems under consideration were designed to address different
problems. What the Global Bank Brazil case does provide, however,
is a better understanding of the choices that may eventually face the
managers at Consolidated Underwriters Insurance and Universal Tech-
nology. As they accomplish a more efficient and complete textualiza-
tion of office work, what kinds of opportunities for creating value will
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they perceive? What kinds of jobs will they create? Will the technology
finally become the occasion for a reintegration of clerical and manage-
rial occupations? In short, what might it mean to move from an auto-
mated to an informated office?

In Global Bank Brazil, the impetus toward data-base technology dex
velopment came from ‘the need to improve internal operating effi-
ciencies as well as from a commitment to building a data infrastructure
that banking professionals could exploit in order to create new value-
added, information-based products and services. For Global Bank Bra-
zil, the data-base environment concept represented a technological
strategy in direct support of its competitive strategy. Because this case
represents an opportunity to investigate the linkages between competi-
tive strategy in a service enterprise, technological development, and
organizational transformation, it is worthwhile to trace briefly the busi-
ness context that provided the drive for Global Bank Brazil’s approach
to the technology.

During the late 1970s and early 1980s, international banking experi-
enced wrenching changes. Revenues from traditional sources, such as
lending, decreased, and banks became more dependent on fees gener-
ated from new products and services. Deregulation meant that banks

. also faced increased competition from nontraditional banking sources,

particularly other financial services companies. Finally, the Latin Amer-
ican debt crisis had caused the major institutions to reexamine their
lending and marketing strategies.s As a result, many banks were racing
to develop their capacity to utilize computer technology, both for pro-
ductivity and for the development of information-related products and
services.”

Global Bank had become a leader in high-tech banking. Global Bank
International (the division that serviced corporate clients around the
world) led the way with technological applications (telecommunica-
tions networks, automated delivery vehicles, on-line cash management,
data-base services, electronic funds transfer, and letter of credit and
foreign exchange services) that between 1979 and 1984 represented
investments in technology of $1.5 billion, almost half of what the entire
bank had allocated for expenditures on technology during that period.

The international division’s leadership saw the technological infra-
structure as vital to achieving its strategic objectives, which included
an emphasis on product expansion, differentiation, and cost allocation,
coupled with continued market penetration in key countries and the
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customization of services for local clients. The development of value-
added products and services was considered the most important factor
in accelerating the pace of revenue growth.

Global Bank Brazil was one of the largest and most profitable U.S.-
based banks in Brazil. In 1984 the revenues from the Brazilian opera-
tions represented almost 20 percent of the parent corporation’s total
profits. Global Bank Brazil was growing rapidly, but the debt crisis had
given particular urgency to the new business strategy. Dollar loans,
which had been a principal source of revenue, had been eliminated.
New fee-based revenues, many of which would be generated from
information-intensive products and services, were crucial for Global
Bank Brazil’s continued growth and financial success.

During 1984 many discussions at the bank focused on the difficulty
of defining banking products and the challenge of creating what they
called a “product-oriented culture.” It was clear that the bank’s exper-
tise with information technology would play a crucial role, both in the
content of new products and in the processes used to develop them.
While there was no single definition of new products, there was a con-
sensus about three important requirements: quick response to a rapidly
changing financial environment, ﬂexibility to customize products, and
high information content as a means of adding value. Diverse ideas were

being generéted:

We could buy information and build integration of information from
several sources and give it to the client. We could find out how they
dream. Give them information about real estate to buy a house . ..
and then tell them we’ll provide the loan for the house, too . . . and
insurance . . . then we’ve got him hooked.

With the right data-base technology it becomes cost-effective for us
to provide our clients with a continual and accurate picture of their
cash position. We can manage their accounts payable and accounts
receivable through our system. We can advise them when they need
& loan or when they have an excess of funds they should invest.

With a data-base environment, we can see that Company A needs
money and Company B has money to loan. We can broker that loan
for them, analyze the credit risk, and charge a fee for undertaking
that risk. The data base allows a broad integration of data from many
companies so you can really find opportunities. This kind of data used
to be in one broker’s head. Now it can be in a data base with a vast
memory.
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Each of these prcducts depended on a sophisticated technological
infrastructure that could integrate data from the bank’s internal func-
tions, as well as from its clients and other external data bases, while
providing opportunities for flexible access to information, data manipu-
lation, and analysis. The existing technological infrastructure did not
fulfill these criteria. It had been built to *‘automate the factory,” with
an exclusive focus on internal operations, high-volume transactions
processing, and cost reduction. The systems were designed in separate
modules representing different functions, and they did not “talk” to
one another. Changes in the regulatory environment necessitated
different calculations and required that each module be updated sepa-
rately. Depending on when the system was accessed, reports could
show different numbers, and the awkward updating procedures created
a constant stream of errors. Some managers estimated that only 20
percent of the standardized reports available from the systems were
ever utilized, mainly because they provided what managers referred to
as “‘an autopsy of the corpse”; that is, data about events that had already
occurred rather than data about processes under way. Moreover, it was
impossible to access these various systems according to one’s own im-
mediate and specific analytical needs.

The leaders of both the operations and the financial control divisions
in Global Bank Brazil, which had primary responsibility for technology
and financial data, saw the need for a new technological infrastructure.
They believed that it should provide a data base in which numbers
were accurate and consistent, ad that it should integrate data from the
various functional areas for easy use in the creation of new products
and services. In other words, the bank had used its massive investment
in technology almost exclusively as a means to automate its transaction
base. Now the time had come to build on that base and finally exploit
the technology’s unique informating capacity. They made a commit-
ment to a new project, one that would develop and implement a data-
base environment in Global Bank Brazil. Though such an undertaking
was ambitious and costly, they, together with other senior managers,
believed that Global Bank Brazil’s experience would provide a model
for other Global Bank operations around the world."®

For the Global Bank Brazil managers and technologists who became
involved in the conception, planning, and implementation of the data-

base environment, it represented *a new direction for the bank . . . the
infrastructure for the new business plan ... a big piece of the overail
o
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strategy.” These managers explained the data-base concept as “a library
. .. a place where 1 can do research,” “experiment with any idea,” and
“implement ideas immediately.” One project member explained:

We'll be able to see what’s happening. Not only will we have num-
bers, but we'll be able to see the dynamics for yesterday, today, and
tomorrow. Using the projection capability, you can see immediately
the impact on earnings or the portfolio. We'll be able to see the
business through the terminal.

As the business became available for more rigorous analysis, project
members believed that bankers (that is, middle- and senior-level pro-
fessionals with client responsibilities) would be able to ‘‘manage the
business instead of just reacting to individual client situations.” They
saw the data-base environment as the infrastructure needed to create
new value-added information products and anticipated new product
discoveries based on the ability to explore a variety of financial config-
urations. Another banker explained:

Eighty percent of the bank’s products can be produced with 150
procedures. The other 20 percent of the products require at least
that many procedures. It's like a production line. We want a data
base that will give us the pieces to assemble. If you use the same
procedure in a different order, you would get a different product; or
you could eliminate one procedure, and you’d get a different prod-
uct. When data is independent from the function, you create an infi-
nite number of products. Data and procedures—that’s the concep-
tual thinking that's required.

Many people also saw the data-base environment as a way to consoli-
date and formalize information currently existing in a variety of infor-
mal raedia. The data base could transpose data from people’s heads or
personal files into a unified, visible, accessible medium.

Today | have to work hard to get information from folders, letters,
scraps of paper, conversations. It's very confusing. Now I'll get infor-
maiion easily.

The project team worked over a two-year period on the planning
and initial stages of implementing the data-base environment. As their
activities intensified, bankers and clerks alike began to consider the
likely implications of the new technology for their tasks, especially
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concerning the nature of the skills they would need. They anticipated
two ways in which current patterns of skill were likely to be challenged
and potentially transformed. First, many managers identified the cur-
rent importance of action-centered skills to the professional activities
of the banker as well as the clerical work force. They feared that the
new environment would encroach upon, displace, or transform the tra-
ditional importance of such implicit know-how.

A crucial arena in which action-centered skills had contributed to a
banker’s success was that of managing the relationship with the cus-
tomer and assessing credit risk (account officers were referred to as
“relationship managers”). They described the “art” of banking as “the
ability to develop a gut feel of the client” based on business discussions
as well as social activities like luncheons, golf games, and cocktail par-
ties. These activities were not considered frivolous but were seen as
vitally important sources of data. The relationship between banker and
customer was an example of action-centered skill related to acting-with;
it demanded the bodily presence (gut) and personal sensibility of the
banker in a face-to-face action context:

Our credit decisions have been more related to feeling than to tech-
nical skill. For big loans, the officer knows the client and the client’s
environment. He spends time with that person. They dine together,
play golf together. That is why we specialize by industry and company
size. This is why the officer comes to know things that are not writ-
ten. Credit is given by the feeling in one’s stomach. Technological
development and the more challenging demands of our marketplace
will change this. The objective component of the decision will be
increased as we have data visible to all. You can make the terms
of lending so secure that the gut-feel credit judgment becomes
secondary.

Many others agreed that the growing information presence and the
availability of flexible analytical software was turning this “art” of
banking into a science. They claimed that decisions “will be on more
solid ground, not just based on feelings.”

Now managers are seat-of-the-pants people wearing goggles and
white scarves. But we're moving too fast, too high, and too quick,
and we can't fly by the seat of our pants now. The new technology
provides a sophisticated means of navigating in the business environ-
ment. Holding your finger up to the wind won’t be acceptable
anymore.




A banker used to be a salesman—a lot of interaction and personality
involved. Now people who are good will manage and use information
to be better . .. on a more objective and scientific basis. They’ll be
more analytical, and make more use of computing and statistical
management tools.

Action-centered skill had another role to play. Despite the bank’s
huge investment in technology, the rapid growth of Global Bank Brazil
had made it difficult to keep up with the demand for automation. There
were many back office processes that continued to rely, either in part
or entirely, on manual means.'Many professionals and clerks were ac-
customed to dealing with paper and pencil, with the same hands-on,
_ personally developed know-how that had characterized the dental
claims clerks’ interactions with their ledgers. One manager described
the operations of the bank as full of “artisans who make information
by hand.”

The central liabilities operation was one of the first slated to go on-
line with the new data base.'' The current procedures in that area still
depended upon a great deal of written documentation, ledger cards,
and personal files. The senior operations manager in charge of the larg-
est branch office in Brazil was concerned about the implications of the
technological change for the kind of knowledge upon which his office
and others like it had depended:

Today, my people do notations in a ledger with pens. They write
down rules in the ledger about how we will do a given type of trans-
action. Some ledgers have ten years of written history in them. The
knowledge that people have is very personal. It is connected to their
own thinking, their own writing. It’s my writing, my data; I do it, |
make it. I am concerned that we will lose contact with the data,
which is after all the original data base. Man needs to feel, to touch
the data. With the new technology, the contact with the data is
tmpersonal,

The concerns about loss of contact with the actual dynamics of the
business due to this impersonal quality of the new data environment
was also voiced by professionals in relation to their own work:

The old banker is a bloodhound—he sniffs out deviations. The audi-
tor is a bloodhound, too. You learn to recognize when something is
wrong. With the manual system, we had a smell for errors. You could
pick up the ledger, scan it. The sense is formed by years of experi-
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ence. Now the bluodhounds are disappearing. You can't sniff the new
technology.

There was a second way in which people expected the data-base
environment to affect the nature and distribution of skill. The growing
consensus was that a depth of intellective skill would be required at
each level of the organization. Through the first half of the 1980s,
technological development had automated processes in a way that
eliminated, minimized, or simplified human intervention. To the extent
that technology had penetrated the work of professionals and clerks,
many believed that it had not only encroached on action-centered skills
but also failed to replace those skills with new forms of knowledge that
could become the basis for new competencies. The computer system
had become a black box into which a great deal of intelligence about
banking procedures had been loaded. People at all levels had become
dependent on that box and were poorly acquainted with much of the
financial logic that was fundamental to the banking business.

Some managers reflected on what had happened to the clerical and
lower-management work force. In their view, this group once con-
tained the ‘“knowledge of the bank”-—an understanding of how the
transaction base operated. With the automation of the 1970s and
1980s, as we also saw in Consolidated Underwriters Insurance and Uni-
versal Technology, much of that knowledge had been stored in the
machine.

With our automated systems, the clerk’s tool became a terminal. . ..
You don't need to think, because the machine makes the calculations
and performs the control. People don't understand the meaning of
their jobs. It’s a void. A clerk goes in'and out of a task, but whoever
made the system is the only one who knows what is in the box.

As we have more and more processing in the black box, fewer people
know what a bank is really like. Some guys now are walking encyclo-
pedias of banking information, but they are a dying breed. Do we
need people who really know all the processes? Is there a risk?

Others pointed out that these growing knowledge deficiencies and
machine dependency were not restricted to the lower levels of the
organization. Bankers had lost much of their technical knowledge of
the business. The head of the technology division explained the history
of automation in the bank this way:




The technologists have concentrated intelligence in the machine.
The user pushes the button, and it’s done for them. You don’t have
to know bookkeeping or understand the general ledger. In the old
days, people had that intelligence. When you make loans manually,
you have to understand the dynamics of the loans you are making.
With automation, you just fill out the forms. People stop using their
skills, and pretty soon they don't know the business very well.

Another banker explained:

~

Now the banker loses knowledge when he uses reports produced by
the system. They don’t know how to do it manually anymore. The
machine calculates, and people see reports with figures that they
themselves could not produce. They are unfamiliar with the basic
concepts of the business, the basic accounting principles.

These dynamics can be recast in the historical perspective developed
in chapter 3. The work of the banker had entailed considerable techni-
cal and action-centered knowledge. The technical aspects were most
subject to rationalization and so could be carved out and repositioned
in lower-level management or even clerical routines. With the growth

of automated systems, this knowledge inc"easingly came to be lodged

in scftware, further reducing the skill requirements of those lower-
echelon jobs, transforming them into machine-oriented procedures. As
this process continues, the organization arrives at a point where most
of its technical knowledge is embodied in software, and very little of
it is developed or required in the course of ordinary professional or
clerical activities.

The liveliest debate in the bank centered on whether the data-base
environment would exacerbate this trend or reverse the downward spi-
ral of banking skills. Some were beginning to realize that a data-base
environment, without a knowledgeable work force to utilize it, would
be of little value:

If people aren’t aware of the opportunities in the data-base environ-
ment to use the integrated information it can make available, then
they will only be terminal operators. They will be filling in the blanks
on the screen rather than thinking.

The senior technology planners agreed that the data-base environment
required an entirely new logic of skill development:




The data-base environment means a concentration on data, not on
procedures. You have to choose which procedures you want to im-
pose on which data. This means that using the technology becomes a
very creative process. It will push people’s intelligence. Everyone
will be a systems analyst, using their business expertise. We will have
to think before pushing buttons.

Many managers agreed that a serious training investment would be re-
quired if organizational members were to have the skills necessary to
exploit the informating power of a data-base environment. But what
might be the kinds of skills that would be necessary?

In a series of discussions with ménagers who were informed about
the new techndlogy, their reflections as to the nature of the new skill
demands began to take shape. They anticipated a kind of knowledge
that closely paralleled the intellective skill profile that we have already
seen in the informated plant environment discussed in chapter 2. First,
they widely agreed on the problem of meaning as a central challenge
in the informated organization.

There is a big difference between the person who knows and the
person who just looks at the screen. You must know your business to
use the data base. You find yourself asking, “What does it mean?”
“What am I looking at?"’ There need to be many mechanisms avail-
able for answering that question.

Second, they believed that people would need to be more oriented
toward abstract thinking. People were accustomed to thinking of prod-
ucts as material things. Now they would have to think of products as
conceptual innovations. “We need to have some people with a new
frame of mind,