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Introduction

This paper describes some of the results of research carried out by the author
into the design of a number of large scale computer systems affecting white collar
employees. The objective of the research was to establish the extent o which the
values of computer technologists, top management and user management and clerks
influenced the design objectives that were set for these systems and their human

consequences.

Six systems were studied: three of these were large government applications,

two were in industry and one in a large intermational bank,

Framework of analysis

Any useful and meaningful interpretation of research data requires a framework
for analysis which will assist the description and understanding of the research
situations. The analytical framework for this paper has been derived from the
work of Talcott Parsons ! . Parsons provides a framework for classifying action,
or goal directed behaviour, in terms of the meaning of that action for the people
concerned and its comsequences for a particular system. The four components of
this model are 'goal attainment', ‘adaptation’, 'integration' and 'patiern main-
tenance'. Actions directed at the attaimment of goals will directly reflect the
values of the social system in which the action takes place. Adaptive behaviour
facilitates the attainment of these goals, while integrative acts ensure that a
gystem subjected to change either maintains its equilibrium or reverts to a state
of equilibrium once the change is completed. Pattern maintenance acts are those

that help sustain the new pattern of behaviour once it is adopted 2 .

Goal attainment

Goal attainment covers the setting of goals and the actions that contribute
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directly to the realisation of these goals. If goals have been defined in tech~
nical terms, then goal attainment will be the processes of technical systems de~
sign. Goal attaimnment usually involves cooperation, conflict and the use of

power. It can also involve the manipulation of people's perception, so that the

new is seen as preferable to the old, 3)

Adaptation

Adaptation is said to have taken place when a group or unit is able to inter-
act successfully with its enviromment, in the sense that it gets from this environ-
ment the inputs which enable it to meet its needs, and is able to return to the
enviromment those things of which it wants to dispose. Adaptation is the process
of moving from one state of integration or equilibrium to another and the means by
which this process can take place smoothly and successfully., TFacilitators of
adaptation will include values, attitudes, programmes and incentives that make
change acceptable and understandable. Adaptation in most organizations is a
politiecal and negotiating process in which the interests of the individual are
likely to be subordinated to the interests of the group, and in which the interests
of the less powerful groups may be subordinated te the interests of the more pow~

erful.

Integration

Integration is the action taken, once goals have been attained, to restore a
gsituation to a state of equilibrium. This involves bringing the different com-
ponents of tasks, technology, people and structure together into a viable and reas-—
onably stable relationship. Successful integration implies a positive relation-
ship between the new tasks which are a product of the new technology and the needs

of the employees who have to perform these tasks.

Pattern maintepance

Once a new system has been introduced, the essential function of pattern main—
tenance is to maintain its stability by making it acceptable to the values and
norms of the groups associated with it. This requires that users view the system
positively and have confidence in its ability to provide the kind of environment

they need to achieve job satisfaction.

Values and Change in Six Organizations

The six organizations in this research all had different approaches to the
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introduction of computer systems. Three of them, one of the government depart-
ments, one industrial firm and the international bank set precise human goals re-
lated to job satisfaction at the start of the design process. Two of these, the
firm and the bank, used a parvticipative approach in which clerks played a major
role in the development of a new form of work organization into which the computer

system would be embedded.

The diagram below shows the strength and nature of values in each organization.
It can be seen that those organizations which set job satisfaction goals have more
'Y' oriented managers and systems designers than those which set business or tech~
nical goals only. The values of managers and systems designers are alsoc stronger

than those of the clerks.

The strength and extent of values in each organmization

X indicates a preference for tightly structured
and controlled forms of organization

Y indicates a preference for flexible, self
managing forms of organization

¢ indicates a neutral attitude
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It was hypothesised that a good fit between the values of all the groups associated
with a major change would lead to change consequences which are approved of. The
data supported this.

The Value Fit

Organizations which did
not set job satisfaction goals

Government Department C System consequences
Poor fit on values between the clerks Computer seen as routinizing work.

and management/systems designers.

Government Department B

Poor fit on values between the clerks Computer seen as disadvantageous
and management/systems designers. in busy offices.
Firm B
Good fit on values between the clexrks Computer liked in one department,
and management. Less good fit between disliked in another.
these two groups and the systems
designers.

Organizations which set job satisfaction goals

Government Department A

Good fit on values between all three Computer system approved of. System
groups. designed fto improve job satisfact=
ion.
Fiym A
Good fit on values between clerks and Computer system approved of., Inm
systems designers. Less good fit itiative to associate new system
between these two groups and manage— with new form of work organization
ment. came from systems designers,
Bank
Good fit on values between clerks and Computer system approved of. In-
managers and systems designers itiative to associate new system
responsible for design of on-~line with new form of work erganizations
system. came from management and systems
designer.

Goal attainment

Change provides an opportunity for making choices and the kinds of choices
that are made provide an insight into the values of the different groups invelved

in the change process. TFor example, values may lead to problems being defined in
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such a way that choice opportunities are limited, or conflicts of values and in-
terests may give the choice process a dynamic which makes outcomes difficult to

predict,

But values will not be the only influence on the kinds of goals that are set,
these will also be constrained by the nature of the decision making environment.
This will include the number and diversity of the groups invelved, the efficiency
of information systems in providing the decision group with relevant, broad based,
and up to date information, and the extent to which interpal and external organ-

izational enviromments are subject to change.

All the six organizations in this research claimed to have set very precise
goals at the start of their projects. The majority of these goals were directed
at the attainment of economic, rational or technical objectives. The intellectw
ual model used to attain goals was close to that recommended by Steiner.

Planning is a process that begins with objectives; defines

strategies, policies and detailed plans to achieve themj

which establishes an organization to implement decisions

and includes a review of performance and feedback to intro-

duce a new planning cycle. {5)
This was particularly true of the government departments whose extremely large
systems involved the setting up of a network of groups to take and implement de-
cisions, The formulation of clear objectives appeared to give a sense of order,
clarity and purpose to the design process although it may have had the disadvant-
age of inhibiting the exploration of alternative futures once the movement towards

goals had begun.

Listed on the next page are the principal goals set by the six organizations,
the environmental influence that stimulated the goal and an assessment of whether
the goal was successfully achieved. All of these goals, with the exception of
the economic goal that the system must pay for itself, were a response to some
perceived discrepancy between the existing situation and the situation as an in-

(7)

fluential group in the organization would like it to be. This discrepancy
acted ag a stimulus for change. An interesting feature of the goal setiing pro-
cess was that techmical goals did not dominate. Sackman has described very crit-
ically how the programmers and systems analysts of the fifties and sixties were
technically blinkered. He says,

Most programmers tended to view accommodation

for users as costly and disconcerting in the

more urgent business of building programs and
making them work with limited resources. (8)

In centrast to this technical perspective, the strongest influence in the six
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Goal

Rational/Fconomic/Technical

goals
Reduce staff numbers.

System must pay for
itself.

Increase efficiency.

Increase control.

Acquire technical know-
ledge.

Envirommental
influence

External

Tight labour market meant
staff difficnlt to recruit
and costly.

Internal

Treasury and Board of
Director requirement.

External

Customer requirement for
faster more accurate
service.

Internal
Organizational require—
ment for better control.

New technical equipment
on market.

Attainment of
goal

Yes. Considerable staff
savings achieved in gov-
ernment deparitments. Some
savings elsewhere.

Yes, in government depart-
ments. Probably yes else~
where.

Yes, orders, claims, etc.
processed more quickly.

Yes, through better in-
formation.,

Yes, through designing on~
line systems.

Socio-technical goals

Increase job satisfaction
(three organizations).

Remove man-machine
barrier (one organization.)

Internal

Management/system designer
values. High labour
turnover,

User dislike of previous
batch system + systems
designer values.

Yes, in organizations which
set job satisfaction goals.

Yes, in Firm A.

Moral goals

Provide equitable service
to public,

Organizational values +
public pressure.

Yes, in government depart-
ments.

organizations was the wish to achieve what were seen as important business require~

ments; the reduction of costs and the improvement of efficiency.

izations which set social or soeio-technical goals,

In these organ~

the needs of user management

and clerks were given high priority, although not at the expense of efficiency.
This business and social orientation was a consequence of a number of factors.
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First, computer systems are easier to design today and therefore technical con-
straints are fewer. Second, the power situation has altered as a result of a
wider spread of knowledge through increased use of computers. Effectively com-
puter specialists have lost their monopely of EDP information. In the govermment
departments the systems designers were recruited from staff who had previously
worked as administrators in the areas which were computerised, and therefore had
considerable knowledge of and sympathy for the needs of the user, at least at
managerial level. The two firms and the bank were introducing their second stage
of computerisation and the systems designers were all conscious that their design
responsibility covered the setting and meeting of business as well as technical
goals. They therefore worked in close association with user management throughout

the design process.

Another feature of the goal attainment process was that the goals were all
attainable, and all attained, suggesting perhaps that innovators who are going to
be later judged on the success of their actions do not make explicit objectives
which are difficult, uncertain, and may not be achieved. The principal features

of the goal attainment process can be summarized as follows.

1. Goals did reflect organizational values and were assoc—
iated with the attainment of business and human rather
than technical objectives. :

2. A number of important goals represented the values of
organizational sub=-groups., For example, the socio-
technical goals related to increasing job satisfaction
originated with management in govermment department
B and in the bank, and with the systems designers in
Firm A.

3. Those who participated directly in the early stages of the
systems design process, for example, user management, were
able to influence the nature of the goals set.

4, The goals that were formally set and made explicit were
those that could be attained without difficulty. This en-
abled the systems to be seen as a 'success' when they were.
evaluated after implementation.

The choices associated with the design of the social part of the systems are
of particular interest. In the three organizations which did not set any positive
human goals for their own staff, government departments B and C and Firm B, the

veasons given for not doing so were as follows.

1) Job satisfaction was not seen as the responsibility of the
systems design team. It was perceived as the responsibility
of the user manager or the local cffice.
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2) In the goverrnment departments human goals were related to
the needs of the public, not the needs of staff.

3) The participation of user management in systems design led
to priority being given to managerial goals such as effic-
iency and security. There was a belief that greater work
flexibility could threaten the attaimnment of these.

4). Systems designers saw clerks as compliant and unlikely to
protest.

5) Clerks were viewed primarily as resources facilitating the
operation of an administrative system.

In each of the three organizations which set specific human goals great thought
was given fto different ways of organizing work and to the creation of interesting
and challenging jobs. In government depariment A this was done enitirely by the
gystems designers and management. In Firm A design alternatives were worked out
by the systems designers assisted by the author and with considerable consultation
with the clerks., The knowledge acquired by the clerks during this process led to
them rejecting the job enrichment solution recommended by the systems designers and
substituting their own, based om the creation of autonomous groups. In the bank,
total responsibility for the design of the social system was given to a represent-

ative group of user clerks who also chose an autonomous group form of organization.

The fact that social as well as technical goals had been set had two con—
sequences for the systems designers. First, it made the systems design process
more complex, requiring a knowledge of social as well as technical systems design.
Second, it introduced the constraint that technical design had to be very flexible
so that the technical part of the system did not inhibit any desired social solu-
tion. Three conclusions can be drawn from an examination of the consideration

given to human design alternatives. These are that, in the six organizations,

1) If a human goal such as an increase in job satisfaction
was accepted and made explicit them considerable efforis
would be made to attain it.

2) If no precise human goals were set then little attention
would be paid to human needs in the systems design process.

3) If the user, particularly the user clerk, participated in or
controlled the design of the social system then goals which

were important to users, such as job satisfaction, were likely
to be attained.

Adaptation

Any major change process is a test of an organization's philosophy. It will
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show whether the philosophy has adequately prepared the organization for change, and
if it assists the successful management of change. The organization has to be
capable of introducing and legitimizing new objectives, procedures and atititudes

and of creating a structure and a set of levers to enable it to do this. It re~
guires what Gross has called an 'institutionalized capacity to build other institu-
tions' which in turn requires 'the development and maintenanceé of a network of

(9,

supporting groups' Edstrom has suggested that when large-scale computer
systems are being designed there will be a great deal of top management intervention
for this group will wish to influence the outcome of a change that is going to have

considerable organizational impact.{lo)

The structures set up to assist adaptation in our six organizations are shown
below. It can be seen that Fdstrom's hypothesis is supported, for the three gov-
ernment departments had senior management steering committees whose role was the

formulation of policy and the evaluation of proposals from the systems design

groups.,
Adaptatien Struchures
Organizational
Adaptation level of Adaptation
structure membership function

Government departments

Steering Committee. Senior managemente Change policy-

Liaison Committee, Senior systems Change policy.
designers, Users,
Trade Union, Board.

User Committees. Management. Development of new
procedures.

Design groups with EDP, Management. System transform~

user members. ation.

Implementation or Management, System transform-

Conversion Committees Special Group. ation.

or teams.

Consultative Clerks. Problem identifica-

(Whitley Committee). tion once system

was implemented.

Industry and Bank

Steering Committee. Systems designers, Change policy and
User management, progress.
Personnel department,
Trade Uniomn.
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Organizational

Adaptation level of Adaptation
structure membership function

Indugtry and Bank

Progress Committee. EDP, Management Decide priorities,
monitor progress.

User Committee. EDP, Management Development of new
Clerks. procedures.

Job satisfaction Clerks- Design of work

working parties. organization.

Implementation Clerks- System transform~

working parties. ation.

Each organization was careful to involve its user management in all aspects
of the change process. In government depariment C, and to a lesser extent in
government department A, management itself formed the design team and so adaptation
came as a result of direet participation in system development. Government de-
partment B's system was designed by a centralized systems group and care had to be
taken to ensure that the user's view was represented through the cooption of users
onto this team. In the firms and the bank every effort was made to design the
kind of system that management wanted and this policy stimulated managerial enthus-
iasm for the change. Managerial participation was formalized through the setting
up of user commitiees with responsibility for developing new administrative pro-
cedures to fit the new level of technology. These efforts to involve management
were in sharp contrast with the situation fen years age when the author was study-
ing the introduction of computer systems in other organizations. A common policy
then was for the EDP group to design a system and 'sell' it {o management. It was
believed at that time that management's ignorance of computers meant that it had
nothing to contribute to systems design. But, whereas participation al manage-—
ment level was considerable, this was not true at the level of the clerks, except

in those organizations which set job satisfaction goals.

The creation of a support network of committees did appear to assist adapt-
ation in the six organizations. These commitiees provided opportunities for in-~
fluence, for negotiation, for learning, and for taking responsibility. They
worked best when the members were not restricted to a passive role of question or
comment but were given specific tasks so that they could actively contribute to
policy or design. [Each organization formed groups of this kind at management
level. Two of the organizations which set job satisfaction goals also created

representative groups of clerks.,

There are many strategies which one group can use to ensure the compliance
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There is compliance through deference, because a

group knows its place; or through trust because there is confidence that the right

thing will be done.
from good communication.
shared control and participation in decisions.

will be determined by power, by expediency and by values.

the strategies used in the six organizations.

Govermment
Depariments
Dept. €

Dept. B

Dept. A

Firms and Bank

Firm B
Firm A
Bank

Communication

with

All groups.

All groups.

All groups.

All groups.

All groups.

All groups.

Adaptation Strategies

There is compliance through the understanding which comes
There is compliance through negotiation and through
Which of these strategies is used

The chart below shows

Consultation Participation Control
with in decisions by
User User User
management. management. management.
User User EDP group,
mahagement management user
represent- represent- management
atives. atives. representatives.
User User User
management, management, management.
staff rep~ staff rep~-
resentatives. resentatives.
User User EDP/User
management, management. management.
section
leaders.
All groups. All groups. EDP/User
management.
A1l groups. All groups All groups
(clerks of some aspect
through of des ign}
represent—
atives. )

There are four arvguments for involving lower level groups such as clerks in a

more fundamental way than merely communicating to them what is going to happen.

The first is a values argument which states that people have a moral right to con-

trol their own destinies and that this applies as much in the work situation as

elsewhere. (11)

The second is an expediency argument and states that activities

are ultimately controlled by those who perform them, and that people who do not

have a say in decisions may decide to repeal the decisions of others as soon as
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those others leave the scene.(lg} The third relates to the location of knowledge
and states that the experis on operational factors such as task design are the

(13) The fourth argument is that involvement acts as a

people who do these jobs.
motivator. 14 Firm A and the bank were probably most influenced by the third
argument, with the first also carrying some weight; government department A by the

first and fourth arguments,

An important function of adaptation structures and strategies is 1o reduce
the ambiguity and equivocality in the change process and to give people a sense of
control, knowledge and purpose; an understanding of where they are going and what
they are trying to achieve. The six organizations created a comprehensive network
of groups to assist adaptation, whose roles varied from the creation of policy to

responsibility for specific tasks.

Integration

Adaptation has been defined as the movement from one integrated set of re=-
lationships to another. Integration is when a number of parts of a system are
mutually adapted to each other and contributing to the successful functioning of
the system as a whole., These parts or units can be people or things or a combin-
ation of the two as in the concept of a socio~technical system. Integration is
made difficult by the fact that organizations are complex entities that function
on several levels and contain groups whose different interests are often in con-
flict. 15 Some writers have argued that integration was only possible when em—
ployees did not guestion the logic of the bureaucratic organizations in which they
worked whereas today, not only are organizations rational, rational habits of mind
have alse infected the work force and they are now questioning what they previously
accepted.(16) Others believe that integration has never been possible; that there
are no social systems that can be perfectly integrated with their cultural systems
and with the personality systems of their members, that the values institution-
alized in a social system will always be somewhat inappropriate to some parts of
that social system. It has also been argued that too tight an integration is not

(17)

even desirable as it removes the stimulus for change.

When technical change has been introduced, successful integration requires
the bringing together of people, technology and structure into a viable and stable
relationship. 1 This has to be done within the context of an organization
with values and goals as shown in the diagram on the next page. The relationship
between these four variables needs to be stable but it should not be static. Organ—-
izations should be able to respond to new pressures from their enviromments while

at the same time maintaining a state of equilibrium or being able to make adjusi-
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Technology

(with requirements and constraints)

People / T \ Tasks

(with values and needs) & > (which require motivation
and competence)

Organization
{with values and goals)

ments which restore equilibrium if internal relationships are badly disturbed.

The introduction of a new computer system is likely to affect each of the variables
in the diagram. A new level of technelogy will bring with it a new man~machine
relationship incorporating both opportunities and constraints. DBecause tasks are
altered by technology, the task structure of departments using the computer will
be affected. New tasks mean that new demands will be made of people and this
will affect job satisfaction positively or negatively depending upon whether the
new situation meets their values of what is desirable work. In turn, the technol-
ogy, tasks and people variables will interact with an internal organizational en—
viromment which provides a structural context for the achievement of the organiza-
tion's purpose, and this interaction may start the looping process again by making
new demands of techmology. A lack of recognition of the importance of integrating
these variables when introducing computer systems is seen as an important source

of their failure.

In this research the author concentrated on examining two aspects of integra-
tion., The first was the extent to which technology and tasks were brought to-
gether into a set of interesting and stimulating activities which met the criteria
associated with good job design. The second was how well this combination of
technology and tasks was integrated with the values and needs of employees and

produced feelings of job satisfaction.

Technology, values, and task structure

There is now considerable evidence that most employees prefer jobs that provide
an opportunity for the use of discretion, meaning by this using judgement, making
choices, taking decisions. The exercise of discretion gives them a feeling of
personal identity and responsibility which contrasts with routine work which can
induce a sense of worthlessness or anonymity. One way of providing discretion
is through organizing employees into multi~skilled, self managing groups with

responsibility for handling an important set of activities. Such groups are often
called 'autonomous'.
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The three organizations, which set job satisfaction goals all created auton-
omous group strucbure for their staff; and these ensured opportunities for the use
of considerable discretion, together with responsibility for meeting the needs of
a specific group of customers or clients. If our hypothesised relationship be-
tween values and action is correct then the values of the managers and systems
designers in these three organizations ought to support this kind of work structure

and we have evidence that this was the case.

The values of the managers and systems designers in the
organizations which set job satisfaction goals compared
with the values of those in the organizations which did
not set such goals.

Organizations with job
satisfaction goals.

100 ¥t should try to organise work [:::] N=13 g:gﬁgﬁziésystems
in such a way that employees have
loosely defined and structured Organizations without
jobs which permit a great deal of job satisfaction goals
individual discretion - N = 11 managers/systems
X designers

80

The development of job
methods should be left
to the group and in-

60 dividualigoing the job

Y Y

Jobs should be flexible and

permit group problem¢solving
40 Y

C

20 C
It sﬁguld try to Jobs should be clearly Jobs should be
organise work activities defined, structured carefully defined by
inte tightly structured and stable 0 & M department,
jobs which are clearly management services
defined and do not per- or supervision and
mit a great deal of adhered to

individual discretion

(a11 statistically significant at 5% level)
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It can be seen that no managers and systems designers in organizations which
did not set job satisfaction goals are on the Y part of the scale on the lefti and
centre charts, and only 9% on the right hand chart. In contrast a majority of
managers and systems desiguers in the organizations which did set job satisfaction
goals are on the Y side on twe of the three questions. In the organizations which
did not make job satisfaction a system objective no effort was made to remove
routine work through associating new work structures with the new computer system;

and in one of them the computer led to a considerable increase in routine.

Fox has pointed out that what is being discussed here is the degree of con-
fidence and trust between managewent and subordinates. Routine jobs with low
discretion imply that the manager believes that his subordinates cannot be trusted,

of their own volition, to perform according to the organization's goals and values.
ti9)

therefore require that careful thought is given to developing the kind of rela-

He also points out that trust is a reciprocal relationshi A management that

does not trust its employees will not be trusted by them. Computer systems
tionship between technology and work organization that provides staff with dis-
cretion and controly but this will only happen if management and systems designers

have personal values which are humanistic.

Pattern Maintenance

Pattern maintenance requires the continuance of a state of integration once
this has been achieved after a major change. Every social system is governed by
a value system which specifies the nature of the gystem, its goals, and the means
for attaining these goals and equilibrimm is achieved when values and goals enable
the system to cope effectively with its enviromment. Integration and equilibrinm
require that individuals are socialized and educated in a society's values and that
conflict resolving mechanisms exist for resolving major disagreement on values.(20}
This presents us with today's dilemma and challenge for the aspects of change that
have been discussed in bthis paper - goal attaimment, adaptation, integration and
pattern maintenance all require that the members of a society be more or less co~-
mitted to a set of values and goals and agree on how théy shall be achieved. The
problem for the future is surely that of being able to hold societies together
without violent insurrection or civil war, while at the same time assimilating and
controlling new ideas which lead to changes in values. Some commentators see us
as now entering what has been called the post-industrial era in which new needs
and values will lead to new organizational structures and designs for jobs. Cultural
values will change from an emphasis on achievement, self-control, independence and
endurance of distress to self actualization, self-expression, interdependence and

a capacity for joy.(gl)
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Conclusions

The evidence from this study shows that in the six organizations that were
investigated, values did influence the objectives, design and assimilation of
computer systems. In three organizations the values of the groups responsible
for systems design did not include the humanization of work. Because different
values were given priority, the opportunity to associate a new technology with a
new and more satisfying form of work organization was not taken advantage of. The
unsatisfactory results of this policy showed up most clearly in government depari=-
ment C where greater routinization of work contributed to the low job satisfaction

of intelligent young clerks.

In the organizations which set job satisfaction geals, in contrast, the intro-
duction of a new level of technology was recognized as an opportunity to inerease
job satisfaction and this was done for humanistic as well as practical reasons.
These organizations not only made job satisfaction a systems objective, they gave
the clerks themselves a major role in the design of the new work organization which

would be associated with the new computer system.

Schon believes that there are two powerful pressures in socieiy today, these
are the call to Return and the call to Revolt. The first tells us to reburn to
the old ways and standards, to try and retrieve the vanished stability. The call
to Revolt says that there is increasing alienation in society and that we must
develop new values and objectives.(22) The practical problem for those who, like
the author, believe that technology can be an instrument for human well being

rather than a threat to this, is how to assist the development of these new values.

There are many suggestions on how a change of values is and can be made. Kuln
has put forward the scientific 'crisis' theory, which suggests that when existing
paradigms cease to solve problems, they will be replaced with new ones. 23 The
strategy here would be to draw attention to this kind of failure. Parsons believes
that a system's inherent tendency to adjust when discrepancies occur between its
needs and the external enviromment will keep it in a state of stability, providing
there is value consensus on what these needs are. 24 This suggests that an
emphasis should be placed on the development of shared values of a kind different
from those of the past. Hedberg maintains that an increasing awareness of change

(25)

consequences can be achieved through making values explicit. Fox's view is

that low trust relationships between management and employees should be replaced
by high trust relationships, and that providing employees with opportunities for

)

the use of discretion is a manifestation of this trust.
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All of these diagnoses and suggestions ave insightful and helpful and will be

In this paper the emphasis has been on the

role of computers as a vehicle for change and the author's belief is that this

technology can be used as an agent for 'technological bonding' so that it contrib-

utes to an enhancement of the quality of working life.

Computers and automation

can be an agent for good or bad, our values will determine what we regard as good

or bad.
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