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TURNING DATA INTO WISDOM:
WHO DECIDES?

John Peet and Katherine Peet

The introduction of nell' technologies is associated with a maj or change
of employment in society , f rom the traditional agricultural and
manufacturing sectors, to the service sector. The availability of more and
better services will, according to some analysts, generate wealth that will
absorb the surplus labour made available from the traditional sectors. We
believe this will be at best a short-term phen omenon . In the longer term,
many service sector jobs will be taken over by computer-based systems. In
addition, for most people employment also provides security , a pattern
for their day , social relationships, a place to belong, and the opportunity
to be involved in learning. These will he diff icult to achieve in the newer
j obs, and much more diff icult for the j obless or those in short-term
employment. It is critical that the meaning of 'work' in society be re
examined.

Under a regime in which 'hard', technological systems are programmed
to treat society as a collection of individuals, we see the need to develop
social, political and economic decision-making tools f rom the 'soft '
systems viewpoint. These are not predictable f rom the sum of individua l
prop erties; they are properties of the system, and of the system alone. We
also discuss analogies between societies and nonequilibrium
thermodyn amic systems, which we believe can be helpfu l when looking at
questions involving invention of f illures.
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INTRODUCTION

Much of the enthusiasm behind use of the term 'New Technology' is
misleading and unhelpful, because it hide s the fact that there are
enormous problems, as well as potential benefits associated with
introduction of new technologies in our society. What we attempt to
do in this paper is emphasise the need fo r us to understand, not on ly
the rea lity which faces us in 1987, but also what sort of society we
want to be part of. Our personal perspective is that the real ity of today
need s to be transformed, in order to produce the kind of society that
we want to be part of. We see edu cation as a no n-violent way for
citizens to work together towards that transformation.
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The decision has to be made about wheth er the function of
education is onl y to reproduce the status quo or whether it can be an
agent of transformation . The not ion that education can be a
significant agent of social change is now frowned upon; nonetheless, it
is clear that education can be a catalyst for change, or else it can be an
obstacle to change. We believe that unless the educat ion system
becomes part of a coherent social policy it will cont inue to offer hop es
it cannot fulfil. That they are empty promi ses may be the secret
weapon of the powerful. I

In order to determine the effects of new technology on work, we
need to be much more specific in defining the meaning of the word
'work '. As with 'education', 'work' has a great deal to do with
people's values. We pose some key questions, in order to illuminate
the meaning of 'work' .

DIRECT EFFECTS OF NEW TECHNOLOGIES

The subject has potential social impacts that span a spectrum from
Utopia to Purgatory, and is therefore deeply political in all its
ramifications. For this reason we should not be fooled by the 'Gee
Whizzery' of new technology, but instead open our minds to the
totality of what faces us.

What is new technology an yway, and how is it likely to affect us? In
our opinion, there are many such new technologies, but probably the
most important relate to information and communications . US
Pre sident Reagan had this to say when he proclaimed World
Communications Year in 1983:

As we describe the world in which we live today and the world we are
build ing for tomorrow, we see two trends growing side by side, a
universal quest for more and better information , and new opportunities
and technologies sprouting up to meet this quest almo st faster than we
can imagine . We Americans have an unprecedented opportunity. We can
embark on a noble journey to reach our dreams and to serve mankind ,
and we can do it through communications, creating new growth, jobs and
hop e for our people and for the rest of the world . Th is is our challenge for
the 1980s.2

It seems that New Zealand is being asked to accept that sort of view,
as the basis for our great leap forward. Is it such a leap, or is it just
political hyperbole? An attempt to answer this and other questions
forms the basis of our paper. We then discuss some perspectives which
we believe may be of value in synthesising a response to the que stion in
our title.
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WHO BENEFITS? WHO LOSES?

Good or bad, the new technologies are here, and some of their effects
are already apparent. So very important direct questions which must
be asked are "Who Benefits? and Who Loses? The application of
technology has liberated a lot of people from drudgery, and has
enabled many dirty, dangerous and degrading jobs to be mechanised
- the se are all credits. But its introduction has also sepa rated man y
people from a form of participation in society, and has taken away
much of what is creative from work. Together with its associated
myth s and ideologies, technology has to a con siderable extent assisted
in the process that lllich has referred to as the reduction of people to
economic neuters - items of production, con sumption and exchange.
It seems that it is only within such a context that indu strialism is able
to succeed (this is common ground on which both capitalism and
socialism meet in practice) .

The most obvious beneficiaries of new technology will of course be
those who use it to improve productivity and profit. There will also be
spinoff benefits for those who are employed as a direct or indirect
result of its installation, but not that many. After all, one cannot keep
on installing labour-saving equipment in society without eventually
saving labour! The net effect of much of the new technology is simpl y
to displace labour - at a time when unemployment is high. The point
hardly need s making, that while freedom of choice is available to
those who install new technology, those who are displaced are not free
to choose redundancy. So the next question which must be answered is
"Who Makes the Decisions?"

TECHNOLOGICAL CHANGE AND EMPLOYMENT

In the past, major changes in employment brought about by the
introduction of new technologies were eventually overtaken by growth
in other industries which took up the slack of employment, and
continued the processes of economic growth . The idea that this will
occur again is typical of con servatives (of whatever party political
position). Their faith in the future is largely inferred from (perhaps
ideologically-coloured) perceptions of what went on in the past. They
often forget or ignore the fact that there were decades of agony for the
unemployed and under-privileged, during earlier stage s of economic
restructuring. They also ignore the fact that much of the capital
equipment which replaced earlier technologies could be made locally,
or be paid for by increases in trade of other commodities which were
made locall y. Thi s possibility is no longer as clear-cut as in the past.
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Jobs are being created as a result of installation of new technologies
in countries such as New Zeal and , but many of tho se jobs are situated
in th e electronic sweatshops of Taiwan , South Korea and the
Philippines. The real ben eficiaries appear to be a small elite, both here
and in those countries . Some new wealth will be created by the se more
eff icient techn ologies, but a lot will simply be tran sferred, as greater
rewards to capital and less to labour. Th e new jobs that will a rise as a
result of th is wealth will probably be in new industries, mainly in th e
service sector .

In manufacturing there is the likelih ood o f significant
developments, but while the re ma y be growth in some areas , new
technologies will probabl y be used there to o . In man y cases the overall
effec t is likely to be jobless growth. Commerce is an area where there
are eno rmous possibilities for increas es in pr oductivity and labour
replacement by new machin es. There will be significant numbers of
short- term job s during the interim stages of transit ion fro m
' traditio na l' peopl e-driven ac tivities to machine-driven commerce,
using electro nic funds transfer and similar technologies. Similar job 
replacing technolog ies will be applied in man y areas of the eco no my .
Whether new jobs will be creat ed in anything like the same numbers as
those which ar e lost is doubtful .'

Th e main areas o f growth anticipated by mo st people are in the
service secto r, especially in commercially-related communications and
in formation technology . Some people belie ve that the sky is the limit
here , and that we are moving towards a society in which all our
primary ou tpu t (food and so on) is produced by say 5-10 per cent o f
the wo rkforce (11 per cent in 1984),4and manufacturing, con struction
and so on are done by say 15-25 per cent (abo ut 30 per cent in 1984).
The rem aining 65-80 per cent will need to find job s somewhere else.
Currently, some 53 per cen t work in the service and relate d sectors. If
we remember that large numbers o f existing service sector jobs are
a lready in line for replacement by high er productivity machines, and
tha t man y peo ple are severely limited in thei r ability to pa y for
services, can we really expect a massive increase in conventional job s
in th is area? We do not th ink so, and in spite of br ave words in some
places , neith er do a lot of other people . Co nsider, fo r example, the
followi ng pa ssage:

As th e types o f jobs change , so will the definit io n of full emp loyme nt.
Cur rently, a 4.5U7o unemp loyment ra te is co ns idered full em p loyment. But
by 1990, 8.5U7o unemploym ent will be conside red full employment .'

Clearly, if unempl oyment increases, one can j ust redefine th e meani ng
of the term 'full employment', and one' s problem disappears! Alread y
in New Zealand we are becoming accustomed to levels of
unem ployment that were unthinkable a decad e or so ago . An swers to
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our ba sic questions "Who Benefits? and Who Loses?" and " Who
Makes the Decisions?" are becoming apparent.

SOCIAL FACTORS

New Growth Areas

Communications and information techno logy are claimed to hold out
the joint possibilities of substant ial new econ omic growth and
significant job prospects. Before looking at these areas, however, it is
important to make the point that people cannot eat silicon chips, and
they cannot be housed, clothed, washed or kept warm by video
terminals. In other words, there are ba sic material need s of people
which should be satisf ied before we sta rt looking at longer-term, less
defined goa ls.

Developments in electronics, and in particular the mass production
of cheap devi ces using integrated circuits, ar e the basis for a
revo lutiona ry change in the way in which our soc iety is developing. In
the pa st , technological developments occurred mainly by increasing
the power of human mu scle . For the first time in history, new
technology provides the means of enhancing and even modifying the
power o f the human nervous system. It enables extremely ad vanced
and rel iable self-regulating machines to be constructed , and to run
unattended fo r long periods. Thi s new technology is genuinely
different, in principle and applications, from pre viou s technologies,
and for thi s rea son we doubt whether the lesson s of the pa st have
mu ch releva nce for th e future. Th ey are not really lesson s anyway 
they a re a t best imperfect an alo gies which if put properly into contex t
can help us understand the present a littl e bett er. Th ere is, however,
one lesson o f the past which ma y ha ve something to tell us. That is,
that the last 50 yea rs have given us a highl y developed system for
turning phy sical resources into rubbish . We mu st be on our gua rd
agai nst th e use o f the silicon chip to produce and disseminate
informational rubbish at megabaud rat es!"

We would then ask the question - Who generates, and who makes
ava ilable, and who controls the availability of critica l data? According
to Cant:

News has now becom e a commo dity and the medi a are predominantly
large commercial cor porations . These co rpo ra tions are prim aril y
respo nsible to the ir investo rs and they get th e bulk of their incom e from
advertising placed by ot her corporations . News has thus made the
transition from being a 'social goo d ' to being a 'c ommodity'; events can
be selected , processed and pac kaged to meet the demands of the mark et.
Tho se who meet the grea test pa rt of the bill are no t the television viewers
nor the newspa per rea ders who are the recipients of the info rmation .. .
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tho se who provide the news and those who receive the news are not
repre sented when the decisions are made as to what news will be selected
and how it will be presented.'

In a context such as this, how do we defin e " education" ? Is education
only for children, or for adults too? Who decides what is to be taught
and learned?

Information and Decision-Making

We believe that improvements in communications technology are
simply not enough, if they are not reflected in better identification and
communication of the 'real' messages which enable a society to work
effectively towards achieving its goal s. More and faster
communication of imperfect information does not necessarily
generate wisdom.

We find the comment of one author quite frightening. He suggests
that "Some thinkers estimate that over 95 per cent of all the
knowledge we will possess in 2020 will have been acquired just since
the 1970s." We cannot accept that only 5 per cent of what we call
knowledge - wisdom - will be all that is left as an inheritance from
our ancestors. Another author puts it well: "The modern fetish for
collecting information is creating an overinformed yet woefully
unenlightened Society."? In our opinion, as a society we seem to be
learning more and more about everything except that which really
matters. Again, we ask the basic questions "Who Benefits? and Who
Loses?", "Who Makes the Decisions?", and "Who controls the
availability of critical data?"

Social Control

We ask also the question "Who Controls Whom?", and "Where do
the People come into the Picture?" Where does ultimate authority lie
in society? Can the elite who make most of the real decisions be
trusted? People are being expected to be satisfied with the mindless
stream of electronic garbage which fills the readily -available channels
of communication, and to listen or watch every quarter hour , for
encouragement either to buy the latest goodies, or to envy tho se who
can. This sort of communication has little to do with empowering the
population to turn data into wisdom.

It seems to us that control of the nature and direction of change in
society is falling into a steadily smaller number of hands. The vast
majority of people either do not have access to much important
information, or else cannot understand that which is highl y
specialised . In addition , they are conditioned not to ask awkward
questions. We have, as a society, reduced the understanding of the
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mean ing of 'democracy', to its simplistic subset , 'parliamentar y
repre sentation ' . A more parti cipatory democrac y would enable tho se
people who are affected by decisions to be involved in making those
decisions. It is in decisions that are alread y being mad e that we see the
greatest problems for democracy and for our society. These are being
mad e according to criteria that have never been properl y exposed or
debat ed, and a re seldom if ever subjected to the clear light of an open,
fully demo cratic audit.

Work and Employment

' Work' , in the conventional sense of a paid job, has been used as a
means of distributing income in society. In our opinion, other
methods of income distrubution will need consideration for the
future. We cannot see any of the conventional responses by
government (job subsidies, training programmes, job sharing, etc.) as
being more than temporarily successful. New technologies in most
cases enable cheaper and better qu alit y goods and services to be
produced, and man y labour-intensive jobs can be expected to be lost
over the next decade or two.

We suggest that the primary function of 'work' for most people is
to supply: personal security; access to income; a pattern for their da y;
social relationships; social status; a place to belong; and the
opportunity to be involved in learning. These will be more difficult to
achieve in man y of the newer jobs, and will be much more difficult for
the jobless or tho se in short term employment. It is, therefore , critical
for our society to re-examine the meaning of 'work' . It is no answer to
rely on 'welfare' to provide an income for 'unemployed' people to
survive on . A full response to people' s needs goes far beyond a
simplistic welfare payment. Welfare also induces a state of
dependence, which can paralyse, not only citizens' hope s and
aspirations, but also their ability to make meaningful contributions to
society .

Power and Purpose

Everywhere there are mean s, nowhere ends. Everywhere market
prices, nowhere moral values. In our opinion , unless we as a society
can first face up to the question of purpose, and only then reason our
way towards some moral consensus, it is dishonest even to try to
develop poli cies (such as on work and education) relating to new
technology. But it would be even worse to leave matters alone. The
reductionist world view that guides most of our decision-makers has at
the same time increased the kind of knowledge that yields power,and
diminished or undercut the kind of knowledge that yields purpose. '?
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We are dangerously close to developing all the st ructure of a soci al
system in which availability and communication of the information
that is the so ur ce of power, wealth and authority is effectively
controlled by a small elite of politic ian s, financiers and technologists .
Informat ion, education and work are treated as commodities. The
machines which the elite use are programmed to serve them, their
ideologies and models, a nd their goals . Such a society could , we feel ,
be validly described as 'Techno-Fascist ' .

Social Change

Society as we kn ow it is under strain , and we think the strain is
showing . Current socia l structures can be expected to undergo major
changes over the next decade or two . These changes will run the risk of
involving civil unrest and repressive reaction. Within limit s , thi s is not
necessarily a bad thing . Conflict can be creative, but there are costs
which must be borne by society. (We also rem ember th eol ogian
Bloch' s comment that nothing new would ever have co me to exist in
history , if it had not fir st existed in man ' s imagination and haunted
her da ydreams!)

As with the ori gin al Luddites , the reaction of many of those
affected by the chan ges will be to attack th e machines, whereas we
suggest it is the systems and the myths and ideologies which are reall y
in control. But since the se systems are powerless without the
ma chines, much more so than in the 18th century, we can expect also
stead y increases in the degre e of ph ysical and legal protection afforded
these machines and th eir in formation networks.

The computerised env iro nme nt will be highl y st ructured ; o ne of th e most
st ruc tured in history. So structur ed will it . . . be th at fro m the stand po int
of traditional freedo m , a perfectl y co mpu teri sed env iro nme nt will be a
form of elect ro nic pr iso n . Every excha nge will have to be per formed
acc o rd ing to the rul es o f th e com puters; no room fo r spo nta ne ity ,
improv isa tio n, qui rkin ess, the unex pected , the un structured . As Ivan
llli ch say s: ' W ha tever st ruc tura lly docs no t fit the logic o f machines is
effective ly filt er ed from a cu lt ure dom ina ted by th eir usc' . 11

ALTERNATIVE PERSPECTIVES

Systems Thinkin g and Non-Equilibrium Thermodynamics

Th e logic of machines ha s deepl y affected our social stru ctur es .
Ind eed , it has contributed to the accepta nce o f a n ideo logy fro m
which we seem unable to br eak fre e. As scientists , we beli eve thi s has
co me fro m th e Ca rtesian scientific viewpo int. In such a context ,
reali ty is sta tic and stable; cause and effect ar e directl y and simply
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relat ed; deviati on s fro m 'equilibrium ' ar e soon co rrected ; a nd a ny
cha nge occurs slowly and linearl y. T he the or y of ' ha rd' sys tems (such
as tho se in engi neeri ng) dep ends upon determin istic behaviour , in
whic h outcomes are clea rly pred ictabl e from cau sa l factors. Mo re
mod ern scientific understa nd ing, part icular ly that coming from 's o ft'
systems th inking, eco logy an d the new physics (especia lly th e
thermody namics of non equilibrium systems) recognises that rea l
na tur al (a nd social) systems act ua lly exist in a state of dy na mic
insta bility.

T he worl d co ntains interrelated hiera rchies of ac tiv ity systems a nd
subsys tems, human a nd non-hu man , all in states of co nt inuo us
movement a nd change, and open to flow s of matter , energy a nd
information from all dir ections.'>!' Wit hin these systems, there is an
unea sy balance between two processes; the one of adaptation to the
environment, the other characterised by fluct uations which tend to
dr ive the system into states of disord er. Eac h system is thus
simulta neo usly engaged, bo th in maint a inin g th e sta tus qu o a nd
oriented towards cha nge and tran sfo rma tion . General systems
think ing provides a framewo rk for looking at the dyna mic
characterist ics of complex struc tures such as eco system s and societies .
Non equilibrium thermod ynamics exposes us to the fact that there is a
large component of indeterminacy invol ved in look ing at the future
behaviour of such sys tems , a nd tha t this is not at all the sa me as
sta tistical un certainty of outcomes (as found in ' hard ' systems).

T he systems approach' <! ' is gene ra l, in th at it is no t limit ed in scope
and applicabi lity to a ny specific d iscipline . It involves studying the
whole of a system, in terms of the o rga nisation, processes, relations,
dynamic ten sion s, etc . , that characterise the components that make up
th e sys tem. Th e systems approach thu s encourages the per spective
shift fro m an object-o riented model to a process-oriented mod el. The
Ca rtesian search for the so lid objects o f real ity is replaced by the
understan d ing that at higher levels of organisatio n (or hiera rch y) in
systems , emergent pro pertie s arise whic h a re not alw ays di rectl y
predictable from the separate properties of its parts. Whe n the related
ideas of commun ication an d contro l are also included, we see why a
system has properties which are functions of the system as a who le,
going fa r beyond those which are predi ctable from the sum of its
component parts.

We belie ve that, whe n the ' ha rd' Cartesian viewpoint is
comp lemented with the 'so ft ' systems viewpoi nt , social rea lity is more
easily understood . Further understanding is gai ned by ac know ledgi ng
th e limit at ion s on growt h o f physica l (a nd socia l) systems , a lso
obta ined from ecological and thermo dynamic argument s. T ogether
wit h ideas obtained fro m the thermodynamics o f nonequilibrium
systems, ': we ac hieve a perspe cti ve o f options for the fu ture which is
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markedly different from that of mo st decision-mak ers, and which we
feel can restore a degree of hope to people.

A New Framework

By describing tools such as these, and indicating the perspective s they
illuminat e, we hope to ha ve shown that scientists ha ve an obligation to
complement the traditional methods which have dominated our ideas
and affected our thinking about socia l mechanisms, by those of
systems thinking and thermodynamics. In so widening the framework
for the development of socia l policy, we believe we can empower
citizens to transform their despair into hope. People will then discover
their commitment and how to achieve it.

We say that life is indeed dar kness save when there is urge
And all urge is blind save when there is wisdom
And all wisdom is vain save when there is work
And all work is empty save when there is love . ..
Teachers . " . give not o f their wisdom but rath er of their faith and thei r

lovingness
If they are indeed wise they do not bid you enter th e hou se o f their

wisdo m, but ra the r lead you to the threshold of your own mind ."

The ' new' physics has freed us to develop a new framework for
thinking about the world . As Zuk av ob serves, we have accumulated
evidence which indicates that the key to understanding the uni verse is
YOU . 16 The old Cartesian model, that the whole comprises the sum of
its parts, with simple interrelationships bet ween cause and effect, is
demonstrably inadequate in the physical and natural sciences . We
believe thi s is also true in the social sciences.

The Role ofEducation

Some people a rgue that the idea that edu cation can be a significant
agent of socia l change is now inappropriate. We do not agree. We
believe it can be such an agent, and indeed mu st be, if violent conflict
is to be avoid ed . This is not the same thing as suggesting that change
does not involve some forms of conflict. Th e very act of recognition
o f conflict , and preparation to deal with it , can be a trig ger for
initiating the learning process. It is in any case clear that education can
be either a catalyst for change or an obstacle to change. We challenge
people to play the catalytic role. The purpose of a catalyst , after all, is
to provide a pathway of lower activation energy, so that a desired
change can proceed more easily.

The 4th Unesco Adult Edu cation Conference in 1985 pointed a
genera l direction for such a pathway, in its unanimous adoption o f a
Declaration on the Right to Learn:
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" The act of learn ing, lying as it does at the heart of all educational
activity, changes human beings from objects at the mercy of events to
subjects who create their own history." It challenges citizens " . . .
despite or indeed because of the scale of contemporary problems, to make
a determined and imaginative effort to bring about the intensive and
specific development of adult education activities, so that women and
men, both individually and collectively, can equip themselves with the
educational, cultural, scientific and technological resources necessary for
a type of development whose aims, requirements and practical procedures
they themselves will have chosen".

According to the Declaration thi s Right to Learn is:

the right to read and write; the right to question and analyse; the right to
imagine and create; the right to read one' s own world and to write
history; the right to have access to educational resources; the right to
develop individual and collective skills.

We see the need to go beyond teaching individuals to change (e.g. , by
providing employability skills) or teaching people to ' co pe ' (e.g., by
providing "survival" or "leisure" skills) . To talk of 'flexibility' or
'adaptability' , as if they can be extracted from socia l contexts, is
delusory. Further, there is a danger that such attitudes to education
will mean that unemployment get s pa ssed from one, relatively weak
group to another, without addressing the underlying problem. Some
positi ve suggestio ns are indicated in the report, Action for Learning
and Equ ity: Opportunity for Change. 17 The next move in non-formal
educatio n is to devi se mechanism s to resource lifelong learning.

The Role of Work

To bring a bout the redefinition of work is a major task of education .
Paradoxically, the existing bonds between education and jobs ha ve
been stre ngthened by th e response to unemployment which provides
individualised training. But these strengthened bonds devalue those
aspects of ed ucatio n whi ch cannot be reduced to individualised
training for jobs. Therefore, we suggest that education mu st be
broadened, not narrowed, so that it may provide a view fo r the future,
not simply a response to the past.

Work is fundamentall y about values . The social sta tus attached to
citizens' predominantly social roles, and how they achieve access to
income, must, we believe, be the ba sis for evaluating the merits of
proposals which redefine work. If we are to avoid the 'techno-fascist'
scenario painted earlier , we mu st ensure that this redefinition of work
is a priority . The reduction of work to ' wage labour' or ' ma rket
work ', dependent upon profit in a deregulated labour market is clearly
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inadequate; too many people are hurting. The notion of a guaranteed
minimum income offers some hope, in that it breaks the cycle of
control by the marketplace.

We believe it is more helpful to use the systems approach, in
redefining work and in the development of socia l policy. At the
moment, society accepts that the distribution of wealth is achieved by
the job market and welfare payments. In the future, we see a more
complex mechanism being required. A "Right to Work" which would
extend the status of being employed to more citizens, does, however ,
require those currently in jobs to give up some of their power and
wealth. New socia l institutions would be needed, to meet human and
social need s. For example, the implications of working without direct
monetary reward for effort suggest some form of dependency. Sex
role definition of this dependency will no doubt lead to definition of a
more explicit role for such new social institutions.

Work occurs in the black, communal and household economies, as
well as within the marketplace. The relationships between these are of
critical concern in redefining work. Priority must be given to going
beyond the monocultural dominance and racism evident in New
Zealand-Aotearoa. Ecological criteria, relationships between men and
women, and new types of decision-making also need to be taken into
account in this redefinition of work. Some key questions are posed by
Watts, " in developing a context for work in a society within which
indi vidual choices can be made:

What relative value do we attach to work and leisure?
What relati ve value do we attach to paid work and unpaid work?
What are the forms of work we are prepared to pay fo r?
How are the se forms of work to be distributed?
How is this distribution to be relat ed to the generation and distributi on of

wealth?

CONCLUSIONS - THE CHALLENGE

Part of the challenge which face s us is to recognise , first that we need
to decide whether the function of the education system is simply to
reproduce the status quo, or whether it is to be part of a process of
transforming the status quo into an exciting future. Another part of
the challenge is to examine the place of models. This is particularly
relevant in those areas of social planning which derive som e of their
legitimacy from the use of 'scientific' tools. Major paradigm shifts
have occurred in the physical and natural sciences over recent years,
and the se new frameworks (e.g., systems thinking, nonequilibrium
thermodynamics) must be contrasted with the traditional (e.g. ,
Cartesian) ones. The new perceptions can markedly enhance our
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understanding of the detail of socia l systems, and thereby allow us to
avoid imposing simplistic structural relationsh ips onto the parts o f a
system . In doing so they also encourage us to think about soft systems
in a way that frees us to see some o f the complexity and richness of
int eractions between the parts, that our Cartesian inheritance so often
denies.

There is a widespread feeling of hopelessness in the community , in
that for many, there is no light a t the end of the tunnel, unless it is that
of an oncoming train. We believe the atmosphere engendered by these
feelin gs is damaging our society, especially the young. We suggest that
social priorities mu st focus on turning data into wisdom. We can
benefit from many of the new technologies, but onl y if we use them
wisely, not blindly . The effect of new technologies on work and
edu ction will in large measur e be determined by answers to the
question " Who Decide s? "

The cha llenge exposes the urgent need to match development s in the
physical and natural sciences, with demythologising the models used
in socia l planning. Indeterminacy mu st be distin gui shed clearly from
uncertain ty. It also exposes the danger of redu cing education to
indi vidu al ised training. The ' Right to Learn' is, indeed , an
indi spensable tool for the survival of hum anity. Such a challenge
all ows us to take a proacti ve role, in cases where a simple reac tive role
put s us at the mercy o f events. Ackn owledgement of the 'Right to
Learn ' promotes citizens as the subjects o f their own history. We
canno t predict the future , but we can invent it. If we do not do so, it
ma y invent us!
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